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SECTION 1:  INTRODUCTION

1.1  PURPOSE

This document defines the formal environmental program for the Mars Exploration Rover (MER) flight systems, subsystems, and assemblies.  The purpose of a formal environmental program is to assure MER flight hardware will perform as required when exposed to the worst-case expected environments over the mission life cycle.

1.2  SCOPE

This document specifies the natural, self-induced, and mission-activity-induced design environments occurring over the mission life cycle which consists of the following phases:  Ground Operations, Launch, Earth to Mars Cruise, Mars Entry, Descent and Landing, and Mars Surface Operations.  Included within this document are the Environmental Program Approach (Section 2); Environmental Test Policies (Section 3); Environmental Design Requirements (Section 4), and the Environmental Verification Matrix (Appendix A).  Assembly and System Level Environmental Test Specifications, and Control plans for radiation, electromagnetic compatibility, and magnetic compatibility, when required, will be issued as separate documents.

1.3  APPLICABILITY

The requirements specified herein apply to the MER Flight Spacecraft, including the Cruise Stage, the Entry, Descent, & Landing (EDL) system, the Lander and the Rover.  The requirements are applicable from the system level down to the assembly (or unit) level. Requirements presented herein apply to Mars Exploration Rover EM/QUAL model (when used for qualification purposes or a potential flight spare), flight and flight spare hardware supplied by JPL, other government agencies, and by JPL contractors and/or partners.  

1.4  APPLICABLE DOCUMENTS

The following documents form a part of this document to the extent specified herein. Unless otherwise specified, the current issue of the document applies.  (The most current documents can be found on the accompanying URL addresses):
Mars Exploration Rover Project Documents: 


MER 420-1-102
Configuration Management Plan


MER 420-1-105
Mars Mission Assurance Plan


MER 420-1-106
System Safety Plan


MER 420-1-109 
Planetary Protection Plan


MER 420-1-300
Mission Plan


MER 420-1-405
Materials and Processes Plan


MER 420-1-406
Contamination Control Plan


MER 420-1-407
Anomaly Reporting Plan


MER 420-2-414
Reliability Assurance Requirements


MER 420-2-416
Hardware Quality Assurance Requirements


MER 420-2-418
EEE Parts Program Requirements


MER 420-2-120
Project Requirements Level 2


MER 420-8-127
Landing Site Selection Plan

MER TBD
Electrical Interface and Bonding Requirements
OTHER JPL DOCUMENTS


JPL D-14040
Process and Technical Guidelines for Spacecraft Hardware Project-Specific Environmental Assurance http://elias.jpl.nasa.gov:8080/cgi/doc-gw/DocID/35491?KD=dmie

JPL D-8208
JPL Spacecraft Design and Fabrication Requirements for



Electronic Packaging and Cabling


JPL 900‑434
Standard Environmental Testing Facilities and Practices http://elias.jpl.nasa.gov:8080/cgi/doc-gw/DocID/35492?KD=dmie

JPL D-12509
JPL Standard for Environmental Test http://elias.jpl.nasa.gov:8080/cgi/doc-gw/DocID/35055?KD=dmie) 


JPL D-560
JPL Standard for Systems Safety (http://elias.jpl.nasa.gov:8080/cgi/doc-gw/DocID/14971/?KD=standards)


JPL SPI 5-01-21
Environmental Testing and Support Services



JPL D-1348 (Rev D)
JPL Standard for Electrostatic Discharge (ESD) Control


JPL D-8091
JPL Standard for Anomaly Resolution


JPL D-10401
JPL Standard for Reviews

OTHER DOCUMENTS:

STANDARDS


MIL‑STD‑462
Electromagnetic Interference Characteristics, Measurement 



Of


MIL-STD-461C
Electromagnetic Emission and Susceptibility Requirements for the Control of Electromagnetic Interference 


NASA-STD-7001
Payload Vibroacoustic Test Criteria http://starbase.msfc.nasa.gov/RightSite

NASA-STD-7003
Pyroshock Test Criteria http://starbase.msfc.nasa.gov/RightSite

NASA-HDBK-7004
Force Limited Vibration Testing Handbook http://standards.nasa.gov/default.htm
JPL FORMS


JPL Form TBD
Hardware Review/Certification Record (HRCR)


JPL Form 2683
Environmental Test Authorization and Summary (ETAS)


JPL Form 2566 
Environmental Analysis Completion Statement (EACS)


JPL Form 3512
Engineering Change Requirements (ECR)


JPL Form TBD
Waiver Request Form

1.6 BACKGROUND

 1.6.1  Brief Mission Description

The Mars Exploration Rover Project consists of two missions that will be launched during the May to July 2003 time period by a Delta II 7925-9.5 and 7925H-9.5 launch vehicle respectively. After spacecraft separation, the spacecraft begins a 7-8 month cruise phase to Mars. A cruise stage provides trajectory control, attitude control, telecommunications and electrical power during the cruise phase. Five trajectory correction maneuvers (TCM) are planned for this phase with the last TCM to be executed within one day of arrival.


When the spacecraft arrives at Mars, a direct entry sequence begins. The cruise stage is jettisoned from the lander, which is encapsulated in a Mars Pathfinder-heritage aeroshell. The aeroshell and the cruise stage enter the atmosphere at a speed of about 6.0 km/s. The lander is slowed in sequence through aerodynamic braking by the aeroshell, a parachute, small solid retro-rockets, and airbags to cushion the surface impact. The current plan is a January to February 2004 landing date. The cruise stage, the aeroshell (including the parachute and the retro-rockets), and the lander itself all reach the Martian surface. The landing site range for the landers is within 15°N to 15°S.


Surface operations include deployment of a rover onto the Martian surface; panoramic imaging and IR spectroscopy; driving to targets and carefully approaching a rock or soil target of interest; and rock abrasion, in-situ spectroscopy, and microscopic imaging. This phase is nominally 90 sols with a possible extended mission. In addition, all engineering and science data obtained during the critical entry, descent, and landing phase are recorded for playback at the initiation of surface operations. Communications with the rover will be both by an X-band direct-to-Earth link and a UHF relay via the Mars '01 Orbiter. 

1.6.1.1 Mission phases

The Mars Exploration Rover mission will consist of the following mission phases:

(1) Launch 

(2) Earth to Mars Cruise 

(3) Mars Entry, Descent, and Landing 

(4) Mars Surface Operations

These mission phases are shown in the following table.  The Earth calendar dates and a brief description of mission activities are also included.

Table 1.6.1.1  Mars Exploration Rover Mission Phases

Phase
Dates (or Ls)*
Description


MER – A
MER - B
Note:  The environmental requirements for MER-A and MER-B encompass the requirements for MER-1 and –2, which are being held as backup missions for the dual 7925 L/V option.

Launch Period
June 3-27, 2003
June 23- July 17, 2003
Starts at lift-off and ends at the time of  spacecraft separation from the launch vehicle

Earth to Mars Cruise
Above through January 4,

2004 
Above through February 25,

2004 
From launch vehicle separation to the Mars atmospheric entry point.

Mars Entry Descent, and Landing
January 4,

2004
February 25,

2004
From Mars entry to touchdown on the surface. Includes hypersonic flight through the atmosphere, parachute deploy, and terminal descent on thrusters.

Mars Surface Operations
Ls:  328  to 16
Ls:  356 to 40
90 sols of surface operations. 

*The Martian seasons are expressed in term of longitude of the Sun in degrees (Ls).  The correspondence between Ls and the Martian seasons are as follows:

Ls 
=     0( is southern fall (northern spring).


=   90( is southern winter (northern summer).


= 180( is southern spring (northern fall).


= 270( is southern summer (northern winter).

SECTION 2:  ENVIRONMENTAL PROGRAM APPROACH

2.1 GENERAL

The environmental assurance program is intended to demonstrate, through design, test, and/or analysis methods, the ability of the design to successfully withstand and/or operate in the ground, transportation, launch, and mission environments for the Mar Exploration Rover. Table 2.1 shows the general environmental approach to be used by the MER project.

Table 2.1 MARS EXPLORATION ROVER  GENERAL ENVIRONMENTAL ASSURANCE APPROACH

Environments

Protoflight testing shall be performed on all Flight hardware with the following exceptions:

Multiple identical flight units: The first unit shall be protoflight tested.  All units after the first may be flight acceptance tested, but protoflight test levels are recommended to provide a more perceptive workmanship screen and to uncover potential differences between flight builds.

FA testing will be permitted on hardware with qualification/flight acceptance test heritage upon completion of an inheritance evaluation and approval of qualification status, however again, PF testing is highly recommended in lieu of FA testing, particularly if significant time has passed between flight builds.



Environmental Test Requirements:  Dynamics

1. Assembly Level

Random vibration (w/ force limiting)

Powered on vibration is required for hardware powered during launch ascent and [Mars descent phases]. 

Powered on vibration is recommended for all other hardware for improved detection of anomalies (e.g. intermittents).

Pyroshock (selected sensitive assemblies)

Acoustic (selected sensitive assemblies such as antennas and solar panels).

2. System Level

a) Launched Spacecraft:

Low level sine sweep (model verification)

Random 

Acoustic

Pyro firings 

b) Landed Spacecraft and/or Rover

Landing Loads 

Pyro firings

Random



Environmental Test Requirements:  EMC/EMI
1) Assembly /Subsystem Level:

Perform on EM/Qualification hardware provided this hardware is identical form, fit and function (flight parts not necessary) to flight. Perform on Flight subsystems if no EM/Qual units available.  Delta testing required on flight h/w if there are any design changes subsequent to EM/Qual testing.  Isolation and grounding required on all flight h/w even if no changes since test on EM/Qual hardware.

A comprehensive suite of tests is required for all subsystems tied to the power bus including: Conducted and Radiated Emissions, Conducted and Radiated Susceptibility, Isolation/Grounding

2) System Level:

Radiated Emissions/Radiated Susceptibility

Magnetics

No Magnetics testing required ([TBR])

Environmental Test Requirements:  Thermal

1) Assembly:

All flight and EM/Qual assemblies shall be T/V and/or temp. atmosphere tested (depending on operational environment: cruise, EDL, surface ops).  

2) System Level Tests:

Combine thermal qualification with thermal balance.

Drive temperatures of key hardware to FA limits for system functional verification

a) Launched Spacecraft - Thermal Vacuum

b) Landed Spacecraft/Rover – Mars Surface Pressure

Thermal cycling 

Design for 3 times expected number of mission/ground cycles (specific requirements to be developed for each assembly).

1) Packaging Design/Qualification
Packaging Qualification: test representative packaging sample(s) or provide data to prove compliance. 

2) Assembly Design/ Qualification

Thermal cycling verification shall be performed as part of overall life testing program (only required for life limited items)
3) Flight assemblies

Limited cycles to be performed as part of assembly level thermal vacuum or thermal atmosphere test. (See Table 2.2-2). 



Environmental testing facilities shall be selected based on capabilities, safety inhibits and planetary protection considerations.

Environments verified by analysis, sample/development test, etc:

1)  Standard Environments:

a) Radiation: 

TID: verify all parts meet TID requirement; radiation transport analysis required for non-compliant parts 

Displacement Damage: All parts shall be evaluated for displacement damage sensitivity and application acceptability. 

b) ESD:  verify that ESD-prevention design rules are followed.

c) Launch Pressure Decay: follow design guidelines or perform venting analysis 

d) Micrometeoroids:  need for additional shielding based on probability of impact to s/c.  Follow good design practice for shielding susceptible h/w (e.g. external cables, tanks, heat shield, etc).
e) Orbital debris
2) Non-Standard Environments (e.g. Mars EDL and Surface environments):

Includes dust, atmospheric and surface heating/cooling, pressure, winds, atmospheric composition, surface topography, etc;  

These environments shall be verified by a combination of atmospheric modeling and developmental testing.

Peer review by Mars Environment experts, etc. shall be required due to a higher degree of uncertainty in these environments.

Environmental Test/Analysis Reporting (ETAS, EACS) forms are required for formal reporting of environmental requirements verification.  ETAS are also required for environmental test authorization.



2.2 ENVIRONMENTAL REQUIREMENTS

The Environmental Design Requirements are presented in Section 4 of this document.  The Environmental Design requirements require formal verification, preferably by test, but sometimes by analysis or other method depending on technical or other constraints. The Environmental Verification Matrix (EVM), shown in Appendix A, shall govern all formal environmental verification activities for the MER flight system.  The EVM shows the method of verification required for each design environment in Section 4 as it applies to each testable element of the MER flight system (i.e. from the assembly through the system). 

[Note:  the EVM is not complete at this time of release.  It will be included in a later revision of this document (prior to subsystem CDRs).  For preliminary test planing the verification guidelines shown Appendix F should be used.] 

MER system, subsystem or assembly hardware shall be designed and verified consistent with the MER Project margin requirements shown in Table 2.2-1, “Mars Exploration Rover Environmental Design and Test Margin Requirements”.  Deviation from the environmental margin or verification requirements will require project approval using the project deviation or waiver process contained in PD 420-1-102 Mars Exploration Rover Configuration Management Plan.

2.2.1 Environmental Test

Environmental testing is the preferred method for verification of the environmental design requirements. Environmental testing is conducted at three basic levels -- the assembly, subsystem (or instrument), and system levels.  The assembly level is the lowest environmental hardware test level addressed in this document.  It pertains to a testable portion of a subsystem.  Some subsystems have no lower level testable assemblies.  In such a case, the subsystem is the lowest testable level and the term assembly (used for testing) pertains to the subsystem in this document.  

Assembly/subsystem/instrument (henceforth, assembly) level testing is performed prior to delivery for higher level integration into the Mars Exploration Rover system. Assembly level testing is the responsibility of the JPL Cog-E (or supplier equivalent) subject to certain requirements, approvals, and reports. Post delivery environmental testing at the system level of integration is the responsibility of the System Integration and Test (I&T) Manager. Section 3 of this document provides the project policies for environmental testing.  
Environmental tests are categorized for the purpose of hardware quality verification as Qualification (Qual), Protoflight (PF), and Flight Acceptance (FA).  Other environmental-related tests may also be performed as outlined below.

Environmental testing for the MER project will be controlled by the General Specification for Environmental Testing (System and Assembly Levels) (TS TBD).

2.2.1.1  Qualification Test 

Qualification (QUAL) testing is performed on a dedicated Qualification Model of flight hardware which is not intended to fly (or an engineering model if approved for qualification purposes), in order to qualify the hardware design for the maximum expected flight environment plus margin, including margin on environment duration or cycles.  

2.2.1.2  Protoflight Test

Protoflight (PF) testing is performed on flight hardware which is intended to be flown and for which there is no previous qualification heritage.  Protoflight testing accomplishes the combined purposes of design qualification and flight acceptance.  However, where hardware fatigue or wear-out are a significant concern, qualification testing may be necessary in lieu of PF testing.

Protoflight thermal vacuum and thermal atmosphere test levels and durations are equivalent to qualification test levels and durations.  Protoflight dynamics test levels are equivalent to qualification test levels, but the duration is reduced to flight acceptance level.  PF EMC and Magnetic test levels are identical to the qualification levels.

2.2.1.3  Flight Acceptance Test

Flight Acceptance (FA) testing is performed on flight hardware and spares only when a previous protoflight or qualification test has been performed on an identical item. If, as determined by a Heritage Review, previous qualification or protoflight test levels of a heritage assembly are adequate for the mission and the heritage design and operation is not modified in a way that negates the previous qualification, then the assembly may be flight acceptance tested.

2.2.1.4  Other Environmental Tests

In addition to the above, other types of tests may be performed as outlined below. 

2.2.1.4.1  Development Environmental Test

To gain insight into design compatibility or functionality in expected environments, development testing may be performed (e.g., a dynamics test model of the flight system may be assembled for purposes of structural verification).  Such testing is the responsibility of the Cognizant Engineer (Cog-E). While development testing is not a part of the formal environmental test program, it may have a significant impact on the program (e.g., may result in revision of test margins); therefore, development environmental testing should be coordinated with the Project Environmental Requirements Engineer (ERE). Development environmental tests involving flight or flight spare hardware shall be formally controlled and shall meet the formal requirements associated with the environmental test program.

2.2.1.4.2  Life Test

Life testing may be required on selected assemblies/subsystems to identify hardware failure modes which are mission lifetime-related, and which cannot be verified by the limited duration Qualification, Protoflight  or Flight Acceptance testing (e.g., thermal or vibration fatigue, bearing wear-out, etc.).  Life testing is performed to determine the influence of time and environment on the assembly/subsystem design integrity including the nature and extent of flight hardware degradation.  Data may also be collected to support in-flight problem diagnosis.  Approved life tests shall be formally controlled and shall meet the formal requirements associated with the environmental test program.

2.2.1.4.3  Test of Flight Spare Hardware

All hardware used as flight spares shall be environmentally tested prior to use on the flight system.  Spare hardware which has been used as a qualification unit shall be evaluated upon completion of testing to determine the need for refurbishment prior to commitment of the hardware for use as flight spare hardware.  Refurbished hardware shall be subjected to environmental retesting to screen workmanship defects or to requalify the hardware, as appropriate.  The appropriate retest shall be defined jointly by the Cog-E and the ERE.  (Note:  EM units often become upgraded to flight-spares later in the program.  For this reason, Cog-Es are encouraged to maintain the same “paper trail” for EM units as Flight units).  

2.2.2  Verification by Analysis

Environmental compatibility analyses are performed to verify hardware design compatibility with ground, transportation, launch, and/or mission environments that may be impractical to verify by test or that are significantly more cost effective than test (e.g. micrometeoroid compatibility; radiation dosage compatibility).  Environmental analyses shall be performed against environmental design criteria in Section 4 of this document.  See Appendix A for the environmental analyses required.

For each required analysis, an Environmental Analysis Completion Statement (EACS, JPL Form 2566) shall be prepared, typically by the Cog-E.  In lieu of an EACS, the analysis may be documented by IOM or Project Design File Memo (DFM).  Approvals by the cognizant Technical Manager or Program Element Manager (PEM) and the ERE are required on the EACS or DFM.  All EACSs or DFMs for a given configuration item shall be submitted prior to formal environmental testing.  The updated EACS is a deliverable of the JPL HRCR (Hardware Review Certification Requirement). See Appendix E for a sample EACS and other environmental forms.  

2.2.3  Other Forms of Verification

Other less desirable, but sometimes acceptable, methods of verification include: Inspection , Material or Part Selection, and Approved Design Practice.  If any of these methods are utilized, formal documentation shall be submitted to the ERE for approval (i.e., inspection report, IOM documenting method, etc.).

Table 2.2-1  Mars Exploration Rover Environmental Design and Test Margin Requirements

Environmental Design and Test Margin Requirements:

Environment
Design
Qual
PF
FA

Acoustics

    Level

    Duration
MEFL1 + 3 dB

2 min
MEFL + 3 dB

2 min
MEFL + 3 dB

1 min
MEFL

1 min

Random Vibration

    Level

    Duration
MEFL + 3 dB

2 min/axis
MEFL + 3 dB

2 min/axis
MEFL + 3 dB

1 min/axis
MEFL

1 min/axis

Pyro Shock

 Firings or Levels
1.4 x MEFL for

2 shocks/axis
2 firings or 1.4 x MEFL for

2 shocks/axis
2 firings or 1.4 x MEFL for

1 shock/axis
N/A

Thermal Vacuum or Temperature Atmosphere2 (electronics):

    Levels, Duration3


The more severe of:

-35(C to +70(C or
AFT4 - 15(C to

AFT + 20(C


The more severe of:

-35(C to +70(C or
AFT - 15(C to AFT + 20(C

24 hrs. cold/

144 hrs. hot
The more severe of:

-35(C to +70(C or
AFT - 15(C to AFT + 20(C

24 hrs. cold/

144 hrs. hot
AFT - 5(C to AFT + 5(C

24 hrs. cold/

24 hrs. hot

Thermal Vacuum or Temperature Atmosphere (non-electronics):

    Levels, Duration
AFT - 15(C to

AFT + 20(C


AFT - 15(C to AFT + 20(C

24 hrs. cold/

144 hrs. hot
AFT - 15(C to AFT + 20(C

24 hrs. cold/

144 hrs. hot
AFT - 5(C to AFT + 5(C

24 hrs. cold/

24 hrs. hot

Thermal Cycling
3x number of mission/ground
3x number of mission/ground
3 cycles typically5
3 cycles typically5

EMC/Magnetic Susceptibility
Expected Levels

+ 6 dB
Expected Levels

+ 6 dB
Expected Levels

+ 6 dB
Expected Levels

+ 6 dB

EMC/Magnetic Emissions
Expected Levels

( 6 dB
Expected Levels

( 6 dB
Expected Levels

( 6 dB
Expected Levels

( 6 dB

Ionizing Radiation Design Factor (RDF)
RDF = 2

Spot shielding, RDF = 3




1. MEFL = Maximum Expected Flight Level

2. Test pressure environment depends on in-flight operational environment, i.e. cruise (10-6 torr) or Mars surface operations (~10 torr)

3. Duration requirement may be cumulative if more than 1 test performed.

4. AFT = Allowable Flight Temperature, typically have both operational and non-operational AFTs

5. The number of thermal cycles performed on flight hardware (PF or FA) shall be sufficient to detect any mechanical or electrical hysteresis.  Typically this is 3 to 10 cycles.  No more than 10 cycles shall be done at the assembly and system levels together.  It is recommended that thermal cycling be performed in conjunction with the thermal dwell test.

SECTION 3:  ENVIRONMENTAL Test POLICY

3.1. GENERAL 

This section provides the implementation, control, and reporting policies for environmental testing of MER hardware. The requirements of this section apply to all MER system and assembly environmental tests taking place at JPL, contractor or subcontractor facilities, or other government agencies.

3.2 ENVIRONMENT TEST CONTROLS.  

To authorize an environmental test, an approved Environmental Test Authorization and Summary, and an approved Environmental Test Procedure are required. Figure 3.2 shows this process.


[image: image2.wmf]
Figure 3.2   Test Authorization Flow

3.2.1. Environmental Test Authorization and Summary (ETAS) – Authorization Section. 

The ETAS is a simple form used to convey technical instructions to the test agency. It includes an authorization section to be completed and approved prior to environmental testing, and a summary/ reporting section to be completed following environmental testing. (See section 3.4.4 below for reporting).  It is prepared by the hardware Cognizant Engineer and approved by the ERE. The hardware Cognizant Engineer extracts the applicable test requirements from the Assembly Environmental Test Specification [TS TBD] and enters them on the ETAS form. One ETAS is prepared for each test article list in Appendix A, and should include authorization for the entire environmental test suite for that test article.  (For instance, a given test article may be authorized for random vibration, thermal vacuum and EMC all on the same form).  Appendix E contains a sample ETAS form.  

An approved ETAS takes precedence over requirements specified in any other environmental document, including this document.  For contracted assemblies, contractor test specifications/plans may be submitted for ERE approval in lieu of an ETAS.

Any revisions to the ETAS shall be submitted to the ERE for approval prior to beginning the test.

3.2.1.1. Deviation from Requirements.

Minor changes and exceptions to the environmental test requirements which are noted on the ETAS and approved by the ERE do not usually require a supporting Engineering Change Request (ECR) or Waiver.  However, if the deviation is significant (e.g. an environmental test is omitted or severely reduced) then the ETAS will not be approved and a waiver will be required 

3.2.2. Environmental Test Procedures. 

Environmental tests of flight hardware shall only be performed in accordance with approved environmental test procedures. Environmental test procedures are prepared by the test agency and approved by the hardware cognizant engineer and by the project quality assurance representative.  

In the event of a test malfunction or failure, or if a revision is made to the applicable ETAS, the environmental test procedure shall be reviewed and, if necessary, re-approved.

3.2.3. Environmental Test Standards. 

Test agencies shall perform environmental testing in accordance with JPL 900-434, Standard Environmental Testing Facilities and Practices (or contractor equivalent if approved by JPL).  These minimum standards apply to test facilities at JPL, at a contractor's site, at an independent test laboratory, or other government facilities.  JPL and off-laboratory test facility conformance shall be reviewed and approved by the Measurement, Test, and Engineering Support Section (351).  Test standards applicable to EMC/magnetic tests are present in MIL-STD-462.

3.3. IMPLEMENTATION. 

Flight and flight spare hardware shall be environmentally tested in accordance with the requirements of this document and the System and Assembly Level Environmental Test Specifications (TS TBD).  Testing shall be performed only in JPL-approved facilities, in compliance with JPL SPI 5-01-21, “Environmental Testing and Support Services”. 

3.3.1  Required Tests. 

Environmental tests required for each level of assembly are presented in Appendix A. 

3.3.2
Hardware Test Configuration.  

Each UUT (unit under test) shall be tested in equipment groupings as listed in Appendix A and shall be configured identical to its flight configuration, including electrical cabling, connectors, and other fittings associated with the flight assembly.  Each test article shall be comprised of the serial numbered subassemblies that are intended to remain with the assembly or subsystem through flight.  Exceptions to any of the above must be authorized by an approved ETAS.

3.3.3. Operational Requirements During Environmental Test 

During environmental test each UUT shall be operated in functional modes which demonstrate performance within specification when exposed to the extreme range of environmental test conditions without any adjustments not possible during flight  Additionally the test article’s functional performance shall be verified before and after environmental testing.  Functional modes that verify all functional and electrical interface requirements in every phase of the mission shall be identified by the hardware Cognizant Engineer and specified in the functional test procedure. The UUT shall be operated in logic and power states that validate the integrity of electrical circuits and interfaces. This includes circuits internal to the assembly and circuits that interface directly with other assemblies of the MER system or with external interfaces. 

Additionally, start up capability shall be demonstrated from the non-operational state at worst case environmental conditions (e.g. at high and low temperature extremes).

Assemblies required to operate during launch [or Mars descent] shall be powered-on during assembly vibration and acoustic testing unless otherwise specified on the ETAS.  It is recommended that all assemblies be powered on during vibration testing to facilitate the exposure of intermittent failures of, for example, cracked solder joints or connector misapplications or workmanship errors.

3.3.4. Test Sequence. 

Environmental testing shall be carried out in the order of in-flight exposure (launch followed by on-orbit operation).  Therefore, vibration tests shall precede thermal tests, at both the assembly and system levels.  EMC tests may be conducted when convenient; however, any anticipated work due to EMC concerns (e.g., connector backshell work;  EMC gasket installations) shall be done prior to dynamics and thermal tests.  Exceptions to this requirement must be noted on the ETAS and approved by the ERE. 

3.3.5  Developmental Testing. 

Development environmental tests that include flight or flight spare hardware or items to be reworked for flight or flight spare status shall be no more severe than the levels and durations specified herein unless deviations are specifically approved by the ERE.  Furthermore, any such testing that includes flight hardware or flight spares or items intended to be placed into flight or flight spare status shall comply with the formal environmental test program, as well as Problem/Failure Reporting, and Quality Assurance policies and requirements.

3.3.6. Voltage/Temperature/Frequency Margin Testing. 

If voltage/temperature/frequency margin testing is to be performed or substituted for Worst Case Analysis (WCA), the requirements of the MER Reliability Assurance Requirements (PD 420-2-414) shall apply.  Temperatures applied during this test shall not exceed the assembly’s protoflight test levels.

3.3.7. Test Failure. 

Failure or malfunction of the UUT during formal environmental testing shall, in general, be interpreted as a test failure. Testing must be immediately discontinued unless, upon review by the Cognizant Engineer, continuation is of diagnostic value and will not damage the flight hardware. 

In case of problems or failures associated with the test equipment, the test must be discontinued unless the hardware Cognizant Engineer and Test Agency Engineer agree that the test should continue and flight hardware safety is assured.

3.3.8. Re-Test Requirements. 

Failure of MER flight hardware resulting from formal environmental testing shall, in general, invalidate the test. Re-testing to the original test’s environment shall be required, unless other test requirements are approved by the ERE.  Furthermore, any design change, modification, or configuration change occurring after completion of testing shall, in general, invalidate the test and shall, depending on the nature of the change, be the cause for retesting under certain selected environments approved by the ERE.

3.3.9. Test Article Handling and Safety. 

The handling of a test article in an environmental test facility, including attachment of any test fixture, is the responsibility of the hardware Cognizant Engineer. Environmental test Agencies shall provide adequate protective and diagnostic devices on test facilities to limit overtesting.  Such devices shall be functionally checked prior to each test (see JPL D-560).  Hardware Cognizant Engineers are responsible for controlling all the environments their hardware experiences prior to delivery to instrument I&T. Following delivery to I&T, the I&T Manager is responsible.

3.3.10. Environmental Test Monitoring.

A Quality Assurance (QA) representative shall witness all assembly and system level environmental testing involving flight hardware in total or in part. The QA representative shall be notified by the hardware Cognizant Engineer or by the I&T Manager of pending assembly and system environmental tests, respectively. The QA representative, JPL or designated contractor personnel, shall perform his/her duties in conformance with the Mars Exploration Rover Hardware Quality Assurance Requirements, PD 420-2-416.  Additionally, the project ERE or designated representative shall be present for JPL in-house flight hardware environmental testing, and selected (critical) environmental testing at a contractor’s facility.

3.4
ENVIRONMENTAL TEST REPORTING. 

3.4.1. Flight Certification. 

All environmental testing on assemblies through the MER System levels shall be reported as part of the MER HRCR (Hardware Readiness and Certification Review) and Preshipment Review.  (See JPL D-10401, JPL Standard for Reviews).
3.4.2. Environmental Test Authorization and Summary (ETAS)- Summary/Reporting Sections

Upon completion of each environmental test for a given serial numbered test article, the Summary and Reporting sections of the ETAS shall be updated by the hardware Cognizant Engineer.  Note that one ETAS follows each serialized hardware configuration through all environmental tests. The ETAS (JPL Form 2683, Appendix E) shall be submitted to the ERE for review and approval.  The ETAS shall reference the following:  1) all test-related PFRs for a specific environment (see 3.4.5 below); 2) all environmental test reports (i.e. Cog-E, Test Agency, or otherwise generated reports); 3) all inspection reports occurring prior to and subsequent to environmental testing; 4) any waivers or ECRs relating to the environmental test requirements.  The ETAS(s) shall be included in the HRCR review board packages.

For contracted assemblies, contractor test reports may be submitted in lieu of an ETAS, if approved by the ERE.

3.4.3. Problem/Failure Report. 

Failure or malfunction of a test article or test facility during environmental test shall be reported within 24 hours. Reports shall be rendered electronically on the PFR Web Site at https://problemreporting in accordance with PFR documentation requirements of the MER Anomaly Reporting Plan, PD 420-1-407.  If MER flight hardware could have been impacted by an environmental test facility failure, two PFRs shall be written: one for the test article, and one for the environmental test facility. The Q/A representative shall be informed of the initiation of PFRs by the Cognizant Engineer.  Environmental test PFRs shall be reviewed by the ERE.

3.4.3.1.  Pass/Fail Criteria. 

All test-related PFRs for a specific environment shall be listed on the ETAS. The probable disposition of test-related PFRs must be known prior to a test pass/fail determination.

The Cognizant Engineer should carefully assess the probable PFR disposition. After consideration of any or all redesign, modifications, or reworks open against the hardware, the Cognizant Engineer will present the pass/fail position to the ERE for Project approval. As a part of this review/approval, any retesting requirements will be identified. The process should be completed prior to hardware delivery for next-level integration.

SECTION 4:  ENVIRONMENTAL DESIGN REQUIREMENTS

4.1 GENERAL 

The environmental design requirements contained within this section are established to assure design compatibility of the Mars Exploration Rover Flight System, subsystems, and assemblies with the specified ground, launch, cruise, entry, descent landing, and surface environments for the MER Mission. The MER Flight System is required to be compatible with the design environments specified herein, however, specific functional performance required during and after exposure to each environment will be as specified in the appropriate Functional Requirements Documents (Level 3 or Level 4). 

The design environments presented herein are applicable to system, subsystem, and/or assembly design.  To determine the level of assembly for which a particular design environment is applicable, see Appendix F.   Appendix F also shows the general guidelines for verification of the design environments.  The required verification method for each hardware assembly/subsystem or system. for all applicable design environments will be as specified in the MER Environmental Verification Matrix (Appendix A).  [At this time the Environmental Verification Matrix is preliminary].  

This section is ordered first by environment type, then by mission phase, if applicable 

4.2  CONTAMINATION

Requirements pertaining to contamination are contained in Mars Exploration Rover Contamination Control Plan (PD 420-1-406).  Certain mission environments may contribute to hardware contamination (e.g. Mars Dust, section 4.10) and should be considered.

4.3  THERMAL ENVIRONMENT

The system level thermal design environments apply to the Mars Exploration Rover Flight System, as well as to its subsystems, payloads, instruments, and assemblies.  Thermal environments induced by adjacent hardware are not covered here. 

4.3.1 Ground Operations and Handling Thermal Environments

Ground operation and handling requirements encompass the environments which the MER Flight System, subsystems and assemblies will encounter during fabrication, assembly, integration, alignment, and pre-launch operations.  The ground handling environments also include transportation and storage of the hardware in shipping containers. 

4.3.1.1 Ground Operations Thermal Environment 

During ground operations, the Mars Exploration Rover Flight System, subsystems and assemblies shall operate per the applicable Functional Requirements  when exposed to the worst-case controlled thermal conditions shown below.  (Note:  also see sections 4.5.1 and 4.6.1 for ground humidity and pressure environments). 

Ambient Air Temperature:  5°C to 40°C  (41°F to 104°F) 

Maximum rate of temperature change:  5°C/hr 

4.3.1.2 Transportation and Storage Thermal Environment 

Mars Exploration Rover Flight System, subsystems and assemblies shall operate per the applicable Functional Requirements  (FR)after exposure to the worst-case temperature conditions shown. Additionally, the Mars Exploration Rover shipping container shall be designed in accordance with JPL D-8208, Rev E, Section 3.18 [or equivalent], such that the thermal environment experienced by the non-powered flight hardware does not exceed the following limits.  
Special thermal control devices may be necessary for sensitive equipment that may be damaged if exposed to this range.

Ambient Temperature1:  5°C to 50°C  2 (41°F to 122°F) 

Maximum rate of temperature change:  15°C/hr 

Notes:

Hardware transported in the un-controlled cargo bay of a jet airliner may experience atmospheric temperatures as low as      -40°C (-40°F).

 Per  planetary protection requirements some assemblies will be baked out at higher levels than shown here.  (See Planetary Protection Plan, MER 420-1-109). . 

4.3.1.3 Uncontrolled Thermal Environment 

MER assemblies  which are not maintained within a controlled environment shall be designed to survive the uncontrolled thermal conditions shown.  

The Mars Exploration Rover shipping container shall be designed in accordance with JPL D-8208, 
Rev E, Section 3.18 [or equivalent], such that the thermal environment experienced by the non-powered flight hardware does not exceed the limits defined in 4.3.2 when the shipping container is exposed to the following temperature extremes.

Ambient Temperature:  -40°C to 70°C  (-40°F to 158°F) 

Maximum rate of temperature change:  15°C/hr 

4.3.2  Pre-Launch (On-Pad) Thermal Environments*

The Delta II 7925 pre-launch (on-pad) environment that Mars Exploration Rover flight hardware will be exposed to is specified in section 4.1 of the Payload Planners Guide which can be found at the following web address:  
http://www.boeing.com/defense-space/space/delta/delta2/guide/index.htm
*Note:  for information only, this is not a design environment.
4.3.3 Launch Thermal Environments

Mars Exploration Rover Flight System shall be designed to maintain temperatures, as required per Level 3 FR, when exposed to the  launch thermal environments of the Delta II 7925 launch vehicle as specified  in section 4.2.2 of the Payload Planners Guide which can be found at the following web address:  
http://www.boeing.com/defense-space/space/delta/delta2/guide/index.htm
4.3.4 Near Earth and Cruise Thermal Environments

4.3.4.1 Thermal Radiation

Mars Exploration Rover Flight System shall be designed to maintain temperatures, as required per Level 3 FR, when exposed to the thermal radiation environment shown in Table 4.3.4.1.

Table 4.3.4.1  Near-Earth, Cruise and Mars-Orbiting Thermal Radiation Environments (1, 2)
Mission Phase
Solar Distance (AU) 4

Direct Solar Flux5
(W/m2)
Albedo


Infra-Red Flux3
(W/m2)

Launch and Earth Departure
1.01 to 1.02
1344.6 to 1310.5
0.29 to 0.31
227 to 241 

Outbound Cruise 
1.01 to 1.54
1344.6 to 574.9 
Negligible beyond 4 planetary radii
Negligible beyond 4 planetary radii

Mars
1.48 to 1.54
626.2 to 574.9 
0.29 (subsolar peak) 
315 to 470 (near subsolar) 

30  (polar caps) 

Notes:  

1. Reference: “Thermal Environments”, JPL D-8160 

2. All values can go to zero due to view factor blockage and/or planetary occultation.  

3. Global annual averages shown; see D-8160 for seasonal and latitude dependence.

4. AU distances based on the following dates:  Launch window:  6/3/03 to 7/17/03; Mars arrival:  1/04/04 to 2/25/04.

5.  Solar Constant at 1 AU = 1367.5 ± 4.10.

4.3.4.2  Deep Space Temperature

Mars Exploration Rover Flight System shall be designed to maintain temperatures, as required per Level 3 FR, when exposed to adeep space temperature of 4( K. 

(Reference: Mars 98, 01 ERDs).

4.3.5  Mars Entry and Descent Thermal Environments

[TBR – MAY BE REMOVED]

During Mars entry and descent phases, the Mars Exploration Rover Flight System shall be designed to survive and operate as required per Level 3 FR when exposed to the aerodynamic heat fluxes and atmospheric temperature profile as described in the following sections.

During the Mars entry and descent, the direct solar irradiance, albedo, and Mars IR emission will be the same as described in Section 4.3.4.1. 

4.3.5.1 Aerodynamic Heat Fluxes

[TBR]

The aerodynamic heat fluxes  can be determined as follows:


q heatfreestream = 
(1/2) ((alt(t)) ( ((t) )3
where  

      

 
q heatfreestream =
Instantaneous maximum aerodynamic heat flux for a spacecraft surface whose unit normal is the same as the spacecraft velocity unit vector


( =  
density of the atmosphere expressed as a function of altitude 


alt(t) =  
altitude as a function of time as specified in the mission plan


((t) = 
spacecraft velocity as a function of time as specified in the mission plan

and 

    
q heatsurface = 
q heatfreestream * Bloom * Ch * AC * Cos(( )

where:


Ch = 
the transition flow field coefficient = 0.90 


Bloom = 
the atmospheric blooming design margin = 1.80


AC = 
the surface thermal accommodation coefficient = 0.95


( = 
the angle between the surface normal and the spacecraft velocity vector

(Reference: Mars 98, 01 ERDs)

The density and velocity to be used for this phase of the mission will be specified in the mission plan.  

4.3.5.2  Atmospheric Temperature Profile

Mean preliminary atmospheric temperature profiles for the first and second MER landers are shown in Figure 4.3.5.2 below.

[image: image3.wmf]
Figure 4.3.5.3  Mars Atmospheric Temperature Profile

Notes:  Zero altitude corresponds to a reference level of - 1.3 km relative to the MOLA areoid. The mean profiles are specific to the season, local time of day, and sub-solar latitude of lander entry, descent, and landing. Error bars  due to day-to-day variations, longitudinal variations, and uncertainties in the data are also shown. The profile means and standard deviations plotted are derived from 100 profiles generated by a randomized analytical model fitted to the mean temperature structure measured by the MGS TES instrument (Smith et al., 2000),  5 m temperatures from 1-D MGCM surface models, and the variability predicted by the MGCM database (Haberle et al. TBD).

4.3.6  Mars Surface Thermal Environments

The Mars surface thermal environment will be driven by a number of parameters such as the landing site characteristics (latitude and elevation), the season (Ls), the level of dust in the atmosphere (optical depth), and the regional and local surface properties (thermal inertia and albedo).  Table 4.3.6 below shows the combination of these parameters which lead to the surface thermal design cases (Cases 1 through 4).  

[At this time, each numbered case is divided into an extreme case and a nominal case.  Until landing site characteristics are narrowed down, it is recommended that thermal design be based on the “extreme” cases.  These design cases will most likely be modified as the landing site is narrowed down]. 

Table 4.3.6: Design Cases for MER Surface Thermal Design



Optical Depth, tau
  Surface Albedo
Ls (degrees)
Elevation,  km (ref. MOLA)
Thermal Inertia (J m-2 K-1 s-1/2)
Latitude, (degrees North)  
Comments / Assumptions

Case 1a
Highest Max Daily (extreme)
0.2
0.08
328
less than or equal to –1.3 km 
170
-15
Combination of albedo and inertia chosen from histogram to yield most extreme temps.

Case 1b
Highest Max Daily (nominal)
0.2
0.14
328
less than or equal to –1.3 km 
250
-15
Peak population of albedo/inertia combo chosen from histogram to yield highest temp.

Case 2a
Lowest Min Daily – Rover (extreme)
0.2
0.34
16
less than or equal to –1.3 km 
170
-15
Combination of albedo and inertia chosen from histogram to yield most extreme temps.

Case 2b
Lowest Min Daily – Rover (nominal)
0.2
0.24
16
less than or equal to –1.3 km 
170
-15
Peak population of albedo/inertia combo chosen from histogram to yield lowest temp.

Case 3a
Lowest Max Daily: (Dusty) (extreme)
2
0.23
16
less than or equal to –1.3 km 
250
-15
May be thermal design driver if optical depth reduces power level (survival).

Case 3b
Lowest Max Daily: (Dusty) (nominal)
1
0.23
16
less than or equal to –1.3 km 
250
-15
see above

Case 4a
Lowest Min Daily – Lander (extreme)
0.2
0.34
358
less than or equal to –1.3 km 
170
+15
MER-B Latitude;  Lander life only 4 sols.

Case 4b
Lowest Min Daily – Lander  (nominal)
0.2
0.24
358
less than or equal to –1.3 km 
170
+15
MER-B Latitude;  Lander life only 4 sols.

4.3.6.1  Direct and Diffuse Solar Flux at Mars Surface

4.3.6.1.1  Direct and Diffuse Solar Flux at Mars Surface- Thermal Design

[Ref: Ames Mars GCM 1-D model, J. Murphy, New Mexico State University].

During Mars Surface Mission phase, the Mars Exploration Rover and Lander Subsystems shall be designed to maintain temperatures, as required per Level 3 FR, when exposed to the Surface Solar Fluxes as shown in Figures 4.3.6.1-1 through 4.3.6.1-5, corresponding to the conditions shown in Table 4.3.6 above.

[image: image4.wmf]
Figure 4.3.6.1.1-1 Net Solar Flux (direct + diffuse) and Downward Infrared for Case 1a and 1b (Higest Max Daily for Lander and Rover). 

[image: image5.wmf]
Figure 4.3.6.1.1-2 Net Solar Flux (direct + diffuse) and Downward Infrared for Case 2a and 1b (Lowest Min Daily - Rover). 

[image: image6.wmf]
Figure 4.3.6.1.1-3 Net Solar Flux (direct + diffuse) and Downward Infrared for Case 3a (Lowest Max Daily – Dusty, Tau = 2). 

[image: image7.wmf]
Figure 4.3.6.1.1-4 Net Solar Flux (direct + diffuse) and Downward Infrared for Case 3a (Lowest Max Daily – Dusty, Tau = 1). 

[image: image8.wmf]
Figure 4.3.6.1.1-2 Net Solar Flux (direct + diffuse) and Downward Infrared for Case 2a and 1b (Lowest Min Daily - Lander). 

4.3.6.1.2  Direct and Diffuse Solar Flux at Mars Surface- Power Design

[TBR]

During Mars Surface Mission phase, the Mars Exploration Rover Power Subsystem shall be designed to perform as required per Level 3 FR, when exposed to the Surface Solar Fluxes as described  in [TBD] for the dust loading conditions of section 4.7.

4.3.6.2  Reflected Solar Irradiance (Surface Albedo)

Mars Exploration Rover  and Lander Subsystems shall be designed to maintain temperatures, as required per Level 3 FR, when exposed to reflected solar irradiance from the Martian surface (i.e., surface albedo) as shown below. Mars Surface albedo range:  0.08 to 0.34

(Ref:  TES data; T. Martin of JPL).

4.3.6.3   Mars Surface Temperatures

[Ref: Ames Mars GCM 1-D model, J. Murphy, New Mexico State University].

Mars Exploration Rover and Lander Subsystems shall be designed to maintain temperatures, as required per Level 3 FR, when exposed to the Mars diurnal near surface and ground temperature profiles as shown in Figures 4.3.6.3-1 to 8which are based upon the conditions shown in Table  4.3.6 above.   Note:  The Mars subsurface temperatures are bounded by the maxima and minima ground temperatures shown.

[image: image9.wmf]
Figure 4.3.6.3-1  Case 1a - Highest Maximum Surface Temperature for Lander and Rover- Extreme

[image: image10.wmf]
Figure 4.3.6.3-2  Case 1b - Highest Maximum Surface Temperature for Lander and Rover- Nominal

[image: image11.wmf]
Figure 4.3.6.3-3  Case 2a – Lowest Minimum Surface Temperature for Rover- Extreme

[image: image12.wmf]
Figure 4.3.6.3-4 Case 2b – Lowest Minimum Surface Temperature for Rover- Nominal
[image: image13.wmf]
Figure 4.3.6.3-5 Case 3a – Lowest Maximum Surface Temperature (Dusty Conditions) Extreme; tau = 2.

[image: image14.wmf]
Figure 4.3.6.3-6 Case 3b – Lowest Maximum Surface Temperature (Dusty Conditions) Nominal; tau = 1.

[image: image15.wmf]
Figure 4.3.6.3-7 Case 4a – Lowest Minimum Surface Temperature for Lander- Extreme

[image: image16.wmf]
Figure 4.3.6.3-8 Case 4b – Lowest Minimum Surface Temperature for Lander- Nominal

4.3.6.4  Atmospheric Radiation (Sky Temperatures)

Mars Exploration Rover  and Lander Subsystems shall be designed to maintain temperatures, as required per Level 3 FR, when exposed to the atmospheric thermal radiation (downward IR) as shown in Figures 4.3.6.1.1-1 to 5.   The downward IR can be converted to effective sky temperature by using the following expression:   
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T =   4  q /(ir ( 

where:


T = effective sky temperature, K


q = atmospheric radiation, W/m2

(ir = infrared emittance (1 for blackbody sky radiation). 

( = Stefan-Boltzmann Constant (5.672 x 10 –8 W/m2-K4)
4.3.6.4  Surface IR Radiation 

Infrared flux from the Mars Surface can be determined from the ground temperatures shown in Figures 4.3.6.3-1 to 8, using the following expression: 

q = (ir ( T4
where:


(ir = infrared emittance ([0.9 to 0.95] for Mars surface).


( = Stefan-Boltzmann Constant (5.672 x 10 –8 W/m2-K4)


T = ground temperature, °K


q = surface IR radiation, W/m2
4.3.6.5 Mars Surface Thermal Inertia

In formulating or modeling the transient behavior of Martian surface, an important composite parameter is the thermal inertia, defined as:


I = (k ( c) 1/2
where  
k = Mars surface thermal conductivity


( = Mars surface density


c = Mars surface specific  heat

Depending on the landing and sampling site selected for the Mars Exploration Rover mission, the thermal inertia of the Mars surface will range from 1x10-3 to 15x10-3 cal cm-2 sec-1/2 K-1 (Kieffer, 76). The dust component of the surface has an inertia of about 2.5 x 10-3 cal cm-2 sec-1/2 K-1.

4.4 Temperature Requirements 

4.4.1  Protoflight/Qualification* Temperature Range for Assemblies

MER assemblies shall be designed to operate  as required per the applicable Functional Requirements, over the Protoflight (PF)/Qualification (Qual) temperature range which is derived as follows:  

Non-electronic assemblies: 

AFT - 15(C to AFT + 20(C

Electronic Assemblies:   

The more severe of:

-35(C to +70(C or
AFT - 15(C to AFT + 20(C 

AFT = Allowable Flight Temperature; see Level 3 FR.

If a non-operational AFT limit is specified, then the same margins as above apply to derive the non-operational PF/Qual temperatures.   Unless otherwise specified, MER assemblies  will be required to start-up (turn-on from electrically non-powered state) and survive without damage over the Non-Operational PF/Qual temperature limits. .   All temperatures are referenced to the assembly thermal control surface (i.e. radiator, mounting interface, etc).  (See Appendix D for definitions of terms).

Note:  The MER Flight System Temperature Requirements Table will be derived from these requirements and can be found in the Flight System Level 3 requirements. 

* Qualification and Protoflight temperature limits are the same.

[Source:  Design, Analysis, Verification, and Validation Principles for Flight Systems, M. Landano (JPL).]

4.4.2 Design/Qualification Temperature Cycles for Assemblies

Mars Exploration Rover flight assemblies will be exposed to environmentally induced as well as power “on/off” induced temperature cycles . (Mars ambient temperature swings as shown in Figures 4.3.6.3-1 to 8 will be the major source for environmentally induced cycles). Each MER assembly will be evaluated to determine the expected thermal cycling exposure throughout the  entire ground-ops/mission lifetime, from which a specific design/qualification requirement will be developed.  Assemblies shall be designed to survive 3 times the total number of expected temperature cycles occurring during all ground-ops/mission phases as applicable.    

4.5  ATMOSPHERIC COMPOSITION

4.5.1  Launch:  On-Pad Atmospheric Composition

For information only.

See http://www.boeing.com/defense-space/space/delta/delta2/guide/index.htm
4.5.2  Mars Atmospheric Composition 

MER Entry, Descent and Landing Hardware shall be designed for the following Mars atmospheric composition.  Based upon Viking Lander measurements, the mole fractions of gases in the Mars atmosphere are approximately: 

95.5%   CO2 

  2.7%      N2 

  1.6%      Ar

  0.2%      O2, CO, etc. 

(Reference: Mars 98, 01 ERDs)

4.6 HUMIDITY

4.6.1 Ground Operations Humidity Environment 

Mars Exploration Rover Flight System, subsystems and assemblies shall operate per the applicable Functional Requirements  (FR) during exposure to the following worst-case relative humidity:

Relative Humidity (operational):
[20 to 70% RH]  

4.6.2 Transportation, Storage and Launch Humidity Environment 

Mars Exploration Rover Flight System, subsystems and assemblies shall operate per the applicable Functional Requirements  (FR)after exposure to the following worst-case humidity conditions. Additionally, the Mars Exploration Rover shipping container shall be designed in accordance with JPL D-8208, Rev E, Section 3.18, such that the humidity environment experienced by the non-powered flight hardware does not exceed the following limits.

Relative Humidity (non-operational):
[0 to 75% RH]  

4.7  PRESSURE

4.7.1 Pressure Range

Mars Exploration Rover assemblies shall be designed to operate and/or survive, as required per applicable functional requirements, over all ground ops/mission pressure regimes as shown in Table 4.7.1 below. Additionally assemblies required to operate during launch vehicle ascent and Mars descent phases shall be designed to operate at all intermediate pressure regimes.

Table 4.7.1 Pressure Ranges for all Mission Phases

Mission Phase
Pressure
Explanation

Ground operations
101.3 kPa (760 torr)
sea level

Thermal Vacuum Test
1.33 x 10-7 kPa (10-6 torr)
approximate; dependent on vacuum chamber

Interplanetary Cruise
10-15 kPa 

(10-14 torr)


Mars Surface Operations
0.7 to 0.85 kPa

(5.3 to 6.4 torr)
Mars surface elevation less than  –1.3 km (MOLA ref.) .





4.7.2 Launch PressureDecay Rate

Mars Exploration Rover assemblies shall be designed to withstand a maximum atmospheric pressure decay rate (dp/dt) of  -4.4 kPa ( -0.6 psi/sec) 
for a period of not less than 10 seconds in the range of atmospheric to 10 percent of atmospheric.

4.7.3  Mars Descent Pressure Range

[TBR]

During descent, the ambient external pressure will increase from interplanetary hard vacuum    (<10-15 kPa or 10-14 torr) to the Mars surface pressure of less than 0.85 kPa .Mars Exploration Rover flight assemblies shall be designed for a re-pressurization rate of TBD kPa/sec.

(Reference: Mars 98, 01 ERDs).

4.7.3.1  Mars Descent Pressure Profile

[preliminary]

Figure 4.7.3.1 below gives the preliminary mean atmospheric pressure profiles for the first and second MER landers 

[image: image17.wmf]
Figure 4.7.3.1  Mars Descent Pressure Profile

Notes:  Mean atmospheric pressure profiles for the first and second MER landers. Zero altitude corresponds to a reference level of - 1.3 km relative to the MOLA areoid. The mean profiles are specific to the season, local time of day, and sub-solar latitude of lander entry, descent, and landing. Error bars  due to day-to-day variations, longitudinal variations, and uncertainties in the data are also shown. The profile means and standard deviations plotted are derived from 100 profiles generated by a randomized analytical model fitted to the mean temperature structure measured by the MGS TES instrument (Smith et al., 2000),  5 m temperatures from 1-D MGCM surface models, and the variability predicted by the MGCM database (Haberle et al., TBD). Pressure is derived hydrostatically, given a randomized surface pressure fitted to daily mean VL1 results (Tillman, 1988) and the variability predicted by the MGCM database (Haberle et al., TBD).

4.7.4 Corona

Assemblies shall be designed to prevent corona or other forms of electrical breakdown at pressures between 50 and 5 x 10-4 torr.  RF/high voltage circuitry (greater than 250 volts at dc, and derated at higher frequencies per JPL D-8208 Sections 3.9 and 3.10) may be subject to multipacting/arcing damage at critical pressure.
4.8 Mars Winds

4.8.1 Descent Wind

[TBD]
Figure 4.8.1  Descent Wind Speeds

4.8.2 Surface Winds

[TBR] [Ref: p. 918 of the Mars Book, taken from Ryan et al 1981]

Mars Exploration Rover surface elements hardware shall be designed to operate as required per applicable Functional Requirements during and after exposure to sustained winds from 0 m/s to 15 m/s, and gusts of up to 25 m/s.  See Figure 4.8.2 for typical Mars Diurnal wind profile.  (Note, this profile should be used with caution in design, as wind speed is highly dependent upon local topography, which is currently unknown for the MER mission.  Additionally the profile does not apply to the same time of year as MER; see figure caption). 


[image: image18.wmf]
Figure 4.8.2 Mars Diurnal Surface Wind Profile

Notes: 

1.  Lower curve is based upon VL1 wind speed data for Ls 98-298: Ref: Murphy, Leovy, and Tillman. Observations of Martian Surface Winds at the Viking Lander 1 Site. J. of Geophysical Reaearch, Vol. 95, No B9, Page 14555-14576, August 30, 1990.  

2. Upper curve represents offset based upon the maximum sustained wind of 15 m/s measured at the VL1 site from Ls of 300 to 360 deg.  Ref: Kieffer, H., et. al.  Mars. University of Arizona Press, 1992. p.918. 
4.9 Mars Atmospheric Density

4.9.1 Mars Atmospheric Density - Surface

The Mars atmospheric density used for the thermal design of Mars Exploration Rover flight systems and hardware assemblies may be calculated as follows:


( = mp/(RT)

where 
( = near-surface atmospheric density

m = mean molecular weight of the atmosphere

p = near-surface atmospheric pressure

R = ideal gas constant, per mole

T = absolute atmospheric temperature from Figures 4.3.6.3-1 to 8 (convert to K).

i.e., it can be assumed that Mars atmosphere follows the ideal gas law for thermal design purposes.

4.9.2 Mars Atmospheric Density – as a function of altitude

[preliminary]

Figure 4.9.2 shows the preliminary mean atmospheric density profiles for the first and second MER landers.  [The MER Landing System shall be designed for the following density profile with [TBD] dispersion factors].

[image: image19.wmf]
Figure 4.9.2-2 Mars Atmospheric Density vs. altitude

Notes:  Zero altitude corresponds to a reference level of - 1.3 km relative to the MOLA areoid. The mean profiles are specific to the season, local time of day, and sub-solar latitude of lander entry, descent, and landing. Error bars  due to day-to-day variations, longitudinal variations, and uncertainties in the data are also shown. The profile means and standard deviations plotted are derived from 100 profiles generated by a randomized analytical model fitted to the mean temperature structure measured by the MGS TES instrument (Smith et al., 2000),  5 m temperatures from 1-D MGCM surface models, and the variability predicted by the MGCM database (Haberle et al. TBD). Pressure is derived hydrostatically, given a randomized surface pressure fitted to daily mean VL1 results (Tillman, 1988) and the variability predicted by the MGCM database (Haberle et al., TBD). Density is derived from temperature and pressure. (See Figures 4.3.5.2 and 4.7.3.1).
4.10 MARS AIRBORNE DUST 

(Note:  Data and requirements in this section have been derived from the following source which is attached in Appendix G:  Martin, T., “Background Information on Martian Dust, for MER, 11 October 2000.] 

Mars airborne dust particles are estimated at <2-3 µm.  Additionally, there is a significant amount of sub-micrometer size particles in suspension. The composition of airborne dust is probably similar to that of the soil.  (See Appendix G for further description of the dust environment).

All sensitive assemblies shall be designed to mitigate the effects of dust contamination during Mars descent and surface operations. 

4.10.2 Range of Atmospheric Opacity (Optical Depth) Due to Dust

Background: The opacity of the atmosphere – the extent to which incoming sunlight is absorbed or scattered on its way to a point on the surface – is a parameter of wide interest, since it affects the insolation available for solar panels, as well as remote sensing capability. The opacity has been measured from the surface by Viking and Pathfinder, from Earth-based images of water ice clouds and dust storms, and by orbital measurements of various kinds. Opacity is the value ( (tau) in the equation


[image: image20.wmf]
where I is the intensity at the surface, and I0 is the intensity at the top of the atmosphere. The opacity is standardized for vertical incidence, includes both absorption and scattered light, and is usually referred to 600 nm wavelength. Note that this expression indicates light lost along the path, but does not account for diffuse light from the rest of the sky, which will initially increase as scattering from dust increases. Thus total insolation does not obey the same function.

MER S/C and assemblies shall be designed to perform and/or survive as required per Level 2  Functional Requirements over the opacity range as specified below.  The maximum opacity can be expected to decay in an exponential fashion with a time constant of 50-75 days based on historical data.
Ls range
Max.1 opacity 

Min. 2 opacity

Nominal Opacity

------------------------------------------------------------------------------------------------

328 – 40
2.0 


0.2 


[0.5]

Notes: 

1.  The Maximum opacity shown is based upon expert evaluation of limited available data from Viking and MGS, and is deemed a reasonable worst-case level for MER design.  It does not, however, represent the absolute worst-case optical depth ever observed or possible (major global dust storm occurring very late in the “dust storm” season) for the MER landing latitudes and seasons.  

2. The minimum opacity value of 0.2 is inferred from Earth-based microwave observations and HST FOS analysis that show Mars to have been significantly clearer during certain recent years than was the case during the Viking era. This value is likely for Ls values outside 200-300, if no major dust events occurred during the previous dust storm season. 

4.10.3 Rate of deposition of airborne dust

Dust precipitating from the general Martian atmosphere will accumulate at a rate that is dependent on the current column dust amount. The best currently available data on deposition rate is that inferred from the power degradation over time of the Sojourner rover solar array: 6.6% dust coverage over 25 sols (Mars days) = 0.0026 per sol (complete coverage =1.00). At that time, the dust opacity (optical depth) was 0.4 – 0.6 (increasing with time). Thus, the deposition rate for other opacity conditions would be:

0.0026 x (current vertical path dust opacity)/0.5

The following upper limits are derived from the opacity values above. No accounting is made for dust that can be locally deposited or removed by the random action of nighttime slope winds or dust devils.

Ls range
Max. opacity 

Max. dust coverage rate

------------------------------------------------------------------------------------------------------------------

328 - 40
2.0


0.01 / sol 
Again, as stated above, the decrease of dust opacity following a major dust storm can be estimated from the decay of the 1971 and 1977 storms seen by Mariner 9 and Viking. Time constants are in the range 50-75 sols.

4.11  mars SURFACE TOPOGRAPHY and Geomorphology

 See PD 420-8-127,  MER Landing Site Selection Plan, and PD 420-2-120,  Project Requirements Level 2 for landing site requirements. 
4.12 DYNAMICS AND STRUCTURAL LOADS. 

The mass acceleration curve and random vibration design requirements are derived from (a) mechanically-transmitted loads and vibration during launch and upper stage burns and (b) acoustically  excited vibration during liftoff, transonic and max q events. Acoustic design requirements are based on maximum internal payload fairing sound pressure level spectra at launch. Pyroshock design requirements are intended to represent the structurally-transmitted transients from the explosive devices used to achieve various separations, including (a) spacecraft separation from the upper stage solid rocket motor, (b) deployment of the cruise stage, (c) lander/heat shield separation, (d) deployment of the three solar panels, and (e) release of the rover.

4.12.1  GROUND HANDLING AND SHIPPING VIBRATION AND SHOCK. 

Ground operation and handling encompass the environments that the flight hardware will encounter during assembly, integration, alignment, and pre-launch operations. The ground handling environments also include transportation and storage of the hardware in shipping containers. Shipping containers and transportation procedures for spacecraft hardware shall be designed so that shipping and transportation vibrations, acceleration and shock environments are less severe than the launch phase dynamic environments specified herein. 

4.12.2  Launch Vehicle Induced Vibration and Loads

 [NOTE:  ALL TEST LEVELS IN THIS SECTION SHALL BE CONSIDERED PRELIMINARY; THEY REPRESENT BEST ESTIMATES BASED ON MPF DESIGN LEVELS AND ACOUSTIC TEST DATA; THEY MAY INCREASE OR DECREASE FOLLOWING VIBROACOUSTIC AND COUPLED LOADS ANALYSES (TBR ~ 7/2001)].

The launch vehicle induced vibration environment is addressed by: (1) the coupled loads analysis, (2) the modal mass acceleration curve analysis of the spacecraft, (3) the mass acceleration curve analysis of structures and equipment, (4) quasi-static loads tests of structures, (5) random vibration tests of subassemblies and of the spacecraft, and (6) acoustic tests.

A margin of 3 dB is added to the predicted maximum flight levels for protoflight dynamics testing and a test factor of 1.2 is used for quasi-static testing. The dynamics test tolerances are described in Section 5.3.1. The structural design and verification requirements are described further in a complementary document: “MER Design Criteria and Verification Requirements for Structural Loads and Dynamics Environments”

4.12.2.1 Mass acceleration curve

The physical MAC in Figure 4.12.2.1 gives the design criteria for secondary structures and the structural support of equipment.


[image: image21.wmf]
Figure 4.12.2.1.  Preliminary Physical Mass Acceleration Curve (MAC) for the MER Spacecraft

4.12.2.2 Spacecraft random vibration test

[TBR]

The spacecraft will experience random vibrations due to vibration mechanically transmitted from the engines and impingement of engine exhaust acoustics and boundary layer turbulence on the launch vehicle and fairing. The spacecraft shall be capable to operate within specification after being subjected to a random vibration test with the acceleration at the spacecraft adapter base interface as defined in Table 4.12.2.2-1. The configuration is the integrated spacecraft including the rover, lander, aeroshell, and cruise stage. The test may be force limited to reduce over-test at hard mounted resonance frequencies.  The upper bound force spectrum in Table 4.12.2.2-2 may be used to limit the input acceleration to the spacecraft. Additional notching of the random vibration input levels at spacecraft resonances may be required during testing and should be based on a combination of the MAC values in Figure 4.12.2.1 and the results of CLA. The force and acceleration limit values may be modified based on information gathered during shaker testing. The random vibration levels in Table 4.12.2.2-1 are not intended for use in the design of spacecraft primary structure, or for the structural integrity of equipment supports.

Table 4.12.2.2-1. Spacecraft Random Vibration Test Acceleration Input

Frequency, Hz
Acceleration Spectral Density Level



10 - 20

  20 – 200

Overall
  + 3   dB / Oct.

 0.03 g2 / Hz

2.3   grms

  1g = standard acceleration due to gravity = 9.81 m/s2

  Duration : 1 minute  in each of three orthogonal axes, one of which is the launch thrust axis

Table 4.12.2.2-2. Spacecraft Random Vibration Test Force Limit Specifications

Frequency, Hz
Force Spectral Density Level



  10 - 100

  100 - 200


      6 W  N2 / Hz

         - 6   dB / Oct.

   Where W is the square of the spacecraft weight in kg.

4.12.2.3 Assembly Random Vibration Test

[TBR]

The random vibration design requirements for assemblies are as specified in Table 4.12.2.3-1. These spectra shall be applied in each of the three orthogonal axes at the mounting points of the assembly.  The design exposure time is 3 minutes per axis. The assemblies shall be tested to the random vibration zone requirements per Table 4.12.2.3-1. and may be force limited to reduce over-test at hard mounted resonance frequencies.  The upper bound force spectrum in Table 4.12.2.3-2 may be used for any assembly to limit the input acceleration.  The force limit values may be modified based on information gathered during shaker testing.  In testing, responses of assemblies with a first resonance below 80 Hz in an axis may also be limited to the limit load value times 1.20.

Table 4.12.2.3-1. Assembly Random Vibration Test Acceleration Inputs

Zone/Assembly
Frequency, Hz
Flight Acceptance FA Level 
Protoflight

PF Level 

Rover

Landed S/C and Aeroshell 


     20 - 80

80 - 450

450 - 2000

Overall
+ 6 dB/octave

0.02 g2/Hz

- 6 dB/oct

3.9 grms
+ 6 dB/octave

0.04 g2/Hz

- 6 dB/oct

5.5 grms

Enclosure Mounted Assemblies

Base Petal Mounted Assemblies

Petal Assemblies

Petal Opening Mechanism

Base Petal Shelf Assemblies 

Backshell Interface Plate Assemblies

Rover Mounted Assemblies


     20 - 80

80 - 450

450 - 2000

Overall
+ 6 dB/octave

0.04 g2/Hz

- 6 dB/oct

5.5 grms
+ 6 dB/octave

0.08 g2/Hz

- 6 dB/oct

7.8 grms

Backshell Mounted Assemblies


20 - 80

80 - 500 

500 - 2000

Overall
+ 6dB/octave

0.4 g2/Hz

- 6 dB/oct

18.1 grms
+ 6 dB/octave

0.8 g2/Hz

- 6 dB/oct

25.6 grms

Heat Shield Mounted Assemblies


20 - 80

80 - 400 

400 - 2000

Overall
 6 dB/octave

0.8 g2/Hz

- 6 dB/oct

23.1 grms
+ 6 dB/octave

1.6 g2/Hz

- 6 dB/oct

32.7 grms

Cruise Disk Rib Mounted Assemblies


20 - 80

80 - 700

700 - 2000

Overall
+ 6 dB/octave

0.08 g2/Hz

- 12 dB/oct

8.4 grms


+ 6 dB/octave

0.16 g2/Hz

- 12 dB/oct

11.9 grms



Duration: 1 minute in each of 3 axes. Note: The design requirements are based on preliminary structural design and will therefore be updated and modified, as necessary, as structural design matures and other analyses are available.

Table 4.12.2.3-2. Assembly Random Vibration Force Limit Specifications  

Frequency, Hz
Force Spectral Density Level



20 – 1.1 Fn

1.1 Fn - 1000
                 480 F  N2 / Hz

                    - 6   dB / Oct.

 The value, Fn, is the first predominate resonance frequency in the axis of test.  The factor, F, is the product of the acceleration spectrum times the square of the total mass of the assembly in Kg.

4.12.2.4. Acoustic Noise. 

[TBR] 

The acoustic noise design requirement for both the system and assemblies is a reverberant random-incidence acoustic field specified in 1/3 octave bands.  The acoustic noise spectra are specified in Table 4.12.2.4 and Figure 4.12.2.4. The test exposure time is 1minute.

Table 4.12.2.4. Acoustic Flight and Protoflight Level

1/3 Octave Band Center Frequency (Hz)
PF Sound Pressure Levels (dB re 20 µPa)
FA Sound Pressure Levels

 (dB re 20 µPa)
Test Tolerances

 (dB)

31.5

40

50

63

80

100

125

160

200

250

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

6300

8000

10000


124.5

127.0

129.0

130.7

131.8

132.9

135.6

136.0

136.0

136.5

136.8

134.3

131.4

129.0

128.1

124.3

122.1

120.7

119.7

118.0

116.6

114.8

112.8

111.4

109.1

107.6
121.5

124.0

126.0

127.7

128.8

129.9

132.6

133.0

133.0

133.5

133.8

131.3

128.4

126.0

125.1

121.3

119.1

117.7

116.7

115.0

113.6

111.8

109.8

108.4

106.1

104.6


        +5, -3

+5, -3

+5, -3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

±3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

± 3

Overall
145.2
142.2
± 1

[image: image22.wmf]
Figure 4.12.2.4. Acoustic Flight and Protoflight Levels 

4.12.2.5. Pyroshock.  

[TBR]

Pyrotechnic shock design requirements are configuration and type of pyro device dependent. Tables 4.12.2.5-1 and  -2 show pyro shock spectra  for various zones on the spacecraft.  The assembly shall be designed to survive three shocks in any direction.

Table 4.12.2.5-1.  Recommended Assembly Shock Response ( Ref. Table 4.12.2.5-2.)

Zone/Assembly
Design, PF Shock Response 
Highest Shock Sources

Frame  Mounted Antennas


Zone 4
HGA & Imaging Pyros, no joint

Petal Solar Cells

Parachute Assembly / Backshell Interface Plate Assemblies
Zone 4
Cruise & Backshell Separation Nuts, Petal Pin Pullers, 

1 joint or less

Petal Assemblies

  - Rover Antenna

  - Air Bag Assembly

Backshell Assemblies

  - RAD Rockets

  - Backshell Assemblies

Backshell & Enclosure PSA’s 
Zone 3
Cruise & Backshell Separation Nuts, Petal Pin Pullers,

1 joint &/or far field. HGA pinpuller

Base Petal Mounted Assemblies

  - Touch Down Sensor

  - Lander Pyro Switches

  - Petal Opening Mechanism

Base Petal Shelf Assemblies
Zone 2
Petal Separation Nuts, HGA & Imaging Pyros,

2 or more joints

Imaging System
Zone 2
Imaging System Mast Pyros, Imaging System Mast isolation assumed

Rover Assemblies
Zone 2
Rover Tie Downs in Petal, Air Bag Pyros, Rover tie down isolation

Cruise Stage Mounted Elect. 

and Solar Array
Zone 2
Delta Separation,

1 joint 

Cruise Stage Mounted Propulsion
Zone 1
Delta Separation, 

2 joints

Note:   The design requirements are based on preliminary  structural design and will therefore be updated and modified, as necessary, as structural design matures and other analyses are available.

Table 4.12.2.5-1.  Assembly Pyrotechnic Shock Requirements by Spacecraft Zones

ZONE
  Frequency, Hz


QUAL, PF Peak SRS Response (Q=10)

           1
100

 100 - 1,600

1,600 - 10,000
                   10 g

             + 10.0 dB / Oct.

                 1000 g

           2
100

 100 - 1,600

1,600 - 10,000
                   20 g

             + 10.0 dB / Oct.

                 2,000 g

           3
100

 100 - 1,600

1,600 - 10,000
                   40 g

             + 10.0 dB / Oct.

                  4,000 g

           4
100

 100 - 1,600

1,600 - 10,000
                  80 g

             + 10.0 dB / Oct.

                 8,000 g

1g = standard acceleration due to gravity = 9.81 m/s2
One shock for PF in each of three orthogonal axes. No test for  FA.

4.12.2.6. QUASI-STATIC ACCELERATION LOADS (Limit Load Factors).  

[TBR]

Accelerations associated with quasi-steady flight events are generated by the engine-induced and external forces, which change slowly with time and for which the elastic responses are relatively small.  Assembly design requirements for quasi-static acceleration environments are specified in Table 4.12.2.6.

Table 4.12.2.6. Preliminary C.G. Limit Load Factors(1) for MER Spacecraft during Launch (Unit: G)

Load Case
Case 1 

(Lift-off)
Case 2 

(MECO)
Case 3 

(Stage 3 Cut-off)

Limit Load Factors (2)

Applied to 

S/C C.G.
(3.5 g (lateral)
+2.8/-0.2 g (3) (thrust)
(0.2 g (lateral)

(6.5(0.6 g (3) (thrust)
(0.1 g (lateral)

(7.5 g (3) (thrust)

80 rpm (thrust)

11 rad/sec2 (thrust)

1) multiply by appropriate safety factors to obtain structural design loads.

2) Lateral and thrust axes loading may act simultaneously during any flight event.

3) Positive indicates compression loads and negative indicates tension loads.

Spacecraft quasi-static loads on primary structure are covered by structural loads analyses. MER may choose to load test the quasi-static load requirements in lieu of structural analyses of selected assemblies.

4.12.3 Entry, Descent and Landing Induced Vibration and Loads

4.12.3.1. ENTRY DECELERATION.

[TBR]

The MER entry vehicle shall be designed to function properly after 10 seconds of exposure to the static acceleration loads defined below:



Spacecraft Axis


Static acceleration Load (Gs)



X





0.25




Y





0.25




Z




                 15.0

4.12.3.2. LANDING LOADS.

[TBR]

Note:  The design goal of the landing system is to produce several (bounces) low-frequency landing shocks in any direction that will all be covered by the following design requirement.  These design requirements are subject to later modification as the final design is better understood.  As a design goal, all assemblies/subsystems and Rover/Science Instruments should be designed to have no resonances below 40 Hz so that the landing load could be represented, for design and test purposes, as a "static" load.  If lander or assembly resonances do exist in the frequency range of the landing shock, then loads up to 2 times the specified landing load could be produced for several (decaying) load cycles.

The MER lander and and individual assemblies and subsystems and Rover/Science Instruments should be designed to survive, in the landing mode, exposure to three applications of a half sine wave, shock pulse. The magnitude of the shock pulse should be calculated according to the procedure outlined below, with a 1/2 cycle duration of 70 msec in any direction. It is recommended that a design factor of 1.0 on yield and 1.25 on ultimate be applied to assembly designs that are to be tested, and a design factor of 1.4  on yield and 2.0 on ultimate be applied to those that are not to be tested. 

[image: image23.wmf]
Figure 4.12.3.2.  Acceleration vectors on the Lander during impact.

The translational and rotational landing acceleration vectors are assumed to be oriented as shown in Figure 4.12.3.2  and of magnitude as shown in Table 4.12.3.2-1.

Table 4.12.3.2-1. Landing Acceleration Components

Component
Direction
Acceleration
g level

vertical       ax
z
370 m/sec2
37.5 g

horizontal  ay
y
164 m/sec2
16.6 g

angular        

196 rad/sec2
or

1.96 m/sec2/cm
.2 g/cm*

centrifugal 

20 rad/sec2
or

4 m/sec2/cm
.4 g/cm*

*Denotes distance from center of mass.

These components are to be combined as shown in the formula below. Sample limit load values at various distances from the cg are given in Table 4.12.3.2-2.

[image: image24.wmf]
Table 4.12.3.2-2. Sample Landing Limit Loads

 
Limit Load

r=0 cm (@ cg)
41.0

r=25 cm
52.2

r=50 cm
63.4

4.13  MAGNETIC FIELDS

No requirement.

4.14.  ELECTROMAGNETIC COMPATIBILITY (EMC) 

4.14.1.  Conducted Emissions

4.14.1.1.  Conducted Emissions, Power Line Ripple 

(Ref:  MPF)
Mars Exploration Rover assemblies shall not produce noise on the DC power bus in excess of the levels presented in Figure 4.14.1.1. 

[image: image25.wmf]
Figure 4.14.1.1. Limit for Conducted Emissions

4.14.1.2.  Conducted Emissions, In-Rush and Related Power Line Transients 

(Ref:  MPF) 
Mars Exploration Rover assemblies shall not produce transient current noise on the DC power bus, positive or negative, in excess of 5A at turn-on and 1.6A steady-state. 

4.14.1.3.  Conducted Emissions, Transient Voltage Noise 

Mars Exploration Rover assemblies shall not produce transient voltage noise on the DC power bus, positive or negative, in excess of 4 volts.

4.14.2.  Radiated Emissions 

4.14.2.1.  Electric Fields Narrowband

(Ref:  MPF)
[Subject to change. Additional communication frequencies may be added.].

Mars Exploration Rover spacecraft and assemblies shall not radiate electric fields in excess of the narrowband levels presented in Figure 4.14.2.1-1 from 14 kHz to 10 GHz when measured at one meter from the spacecraft or assemblies. In addition to these limits, the band shall be protected to the levels in Table 4.14.2.1, as measured at one meter from any assembly or the entire spacecraft.   



[image: image27.wmf]
Figure 4.14.2.1-1  Radiated Emissions, Electric Fields, Narrowband

Table 4.14.2.1 Protected Bands and  Specific Frequencies

Source
Frequency
Spec Limit E

(dBV/m)
Comment

General
14 kHz-10 GHz
60


Rover (UHF)
415 to 465 MHz
20


Rover (UHF)
437.1  ( 1 MHz
-15
UHF off during RAS

Radar Alt. Syst.
4300 ( 25 MHz
30


SDST (X-Band)
7174 – 7189  MHz
-15
SDST off during RAS





























Note:  Typical limit on EMC test capability is - 20 dBV/m.

4.14.3.  Radiated Susceptibility, Electric Fields

(Ref:  MPF )
[Subject to change. Additional communication frequencies may be added.].

The Mars Exploration Rover spacecraft and assemblies shall perform within specification when subjected to the electric (E) fields defined in Table 4.14.3 and under the stated conditions. Above 1 MHz, the applied field shall be modulated with a 1 kHz AM square wave, 100% depth.

Table 4.14.3 Radiated Susceptibility, E-Field

Source
Swept Frequency Range
E-Field

(V/m)
Comment

Background 

Rover (UHF)
Radar Alt. Syst. 

SDST (X-Band)

   “

Launch Site Radar 2
14 kHz to 18 GHz.1

401.585625 +/-1 MHz

4300 MHz pulse, 12 kHz, 200 ns

8435-8440MHz

     “

5690 MHz pulse, 640 pps, 1 s.
5

100

50

100

300

60
UHF & SDST off

for Rover body

for PanCam Mast

Launch mode

Notes:  1.  The discrete Rover UHF (437.1 MHz and surrounding) and SX-band receiver (7179.650464 /7183.118056 MHz and surrounding) frequencies are to be skipped during the radiated susceptibility test.

2.These levels assume launch from the Eastern Test Range (Additional communication 

frequencies may be added.)















2. 













4.14.4.  Conducted Susceptibility

The Mars Exploration Rover assemblies shall operate without degradation of performance when subjected to the following conducted signals 
.

4.14.4.1.  Conducted Susceptibility, Power Line Ripple 

(Ref:  MPF )
The assemblies connected to the power bus shall operate normally under the following bus conditions of sine wave voltage ripple added to the DC voltage:

2V p-p with frequency 30 Hz to 2 kHz 

2V p-p with frequency 2 kHz declining log-linearly to 1 V p-p at 2 MHz

1V p-p with frequency 2 MHz to 5 MHz, 

as shown in Figure 4.14.4.1.

[image: image28.wmf]
Figure 4.14.4.1 Conducted Susceptibility Limits, Power Line Ripple

4.14.4.2. Power Line Transient Tests

 (Ref: MPF )
Mars Exploration Rover assemblies shall operate within specification when the input power leads are subjected to the power line transients illustrated in Figure 4.14.4.2, and as specified in the Table 4.14.4.2.

Table 4.14.4.2 Input Power Line Transients

Transient Polarity
DC Line Voltage
Repetition Rate
Duration
Transient Amplitude

Positive Transient
28 Volts
100 Hz 
5 Minutes
8 V (+)

Negative Transient
28  Volts
100 Hz 
5 Minutes
8 V (-)

[image: image29.wmf]
Figure 4.14.4.2  Voltage Transient (Representative, Positive)

The transient of 8 volts, 0-p, makes the maximum differential voltage 36 volts with the positive transient, and making the minimum differential voltage 20 volts with a negative transient. These transients represent the effects of bus transients caused by subsystem in-rush currents and other load step changes.

4.14.4.4 Common Mode Transient Test 

(Ref:  MPF )
Deleted:  not applicable with MER chassis-grounded return power system.




4.14.4.5.  Surge Voltage

 (Ref: Mars’01)

Mars Exploration Rover assemblies shall be subjected to and operate through, without degradation, surge voltages of +3volts or - 3volts on the 28 V DC line with rise and fall times of 300 microseconds or less and a repetition rate of 10 Hz, for a minimum of 5 minutes per polarity, as indicated in Figure 4.14.4.5. 


[image: image30.wmf]
Figure 4.14.4.5.  Surge Voltage Waveform

4.15 ESD, GROUNDING AND BONDING

4.15.1. Touch-Down ESD 


(Ref: MPF) 

[TBR]

The EDL/Rover shall be designed to withstand an electrostatic discharge (ESD) event that may occur on landing. The ESD event is from the spacecraft charge (accumulated in space or by triboelectric charging on descent) discharging to the Mars surface in landing.

The discharge magnitude is based on a 10000 volt charged, 200 picoFarad capacitance spacecraft. The peak discharge current is estimated to be 10 Amperes maximum and has a duration on the order of 200 nanoseconds.

This requirement may be met by design; for example, with bleed wire/resistors embedded  in the landing airbags.

4.15.2 Isolation, Grounding, Bonding
, and Referencing 

Electrical isolation, grounding, bonding, and referencing requirements are contained in the “Electrical Interface and Bonding Requirements” document, obtained from the DOORS system (Karen A. Boyle, curator)

The requirement that certain interfaces be isolated from chassis at the interface (power and some signal/data/telemetry lines) will be verified during EMC testing.











































































4.16.
HIGH ENERGY RADIATION ENVIRONMENT
Unless otherwise stated, all tables and graphs within this section represent environments external to the spacecraft, and do not contain a design factor. The radiation design Factor (RDF), when applied, is defined as 

RDF = Radiation-resisting capability of a part or component in a given application

                   Radiation environment present at the location of the part or component
4.16.1.  Total Ionizing Dose (TID)

The total ionizing dose (TID) exposure of Mars Exploration Rover hardware will come from solar protons, from solar and galactic cosmic rays, and from the on-board radioisotope sources (RHUs and science instrument calibration sources). The TID contribution from solar protons will dominate for all hardware, with the possible exception of hardware that is heavily shielded during the cruise to Mars, or hardware that is close to the on-board radioisotope sources (OBRS).

A subsystem’s electronic devices  shall be chosen with consideration of total ionizing dose exposure, such that the subsystem operates within performance specification during and after the total ionizing dose exposure of solar protons (Table 4.16.1.-3) and the on-board radioisotope sources (Tables 4.16.1.2-1 and 4.16.1.2-2) at a radiation design factor (RDF) of 2 times the TID level present at the location of the device.


4.16.1.1.
Solar Protons

The Solar Proton Model used for this environmental estimate is discussed in REF [1]. It is a statistical model based on data from approximately 3 solar cycles. A 95th percentile confidence level is used for the Mars Exploration Rover dose estimate..

Tables 4.16.1.-2 and 4.16.1.-3 show the expected mission fluence and dose. This radiation specification is applicable during the complete 2003 launch windows, and has been derived from the dates in Table 4.16.1.-1.

Table 4.16.1.-1: MARS EXPLORATION ROVER : Mission Segments and Durations

EVENT
From
To
# days

Earth - Mars Cruise – MER-A
6/3/03
1/4/04
215

Mars Surface Mission – MER-A
1/4/04
3/31/04
88

Earth - Mars Cruise – MER-B
6/27/03
2/25/04
243

Mars Surface Mission – MER-B
2/25/04
5/22/04
88

The radiation exposure to the Landers does account for the shielding provided by Mars’ ground and atmosphere. Mars’ atmosphere provides significant radiation shielding, such that solar protons provide less than 0.1 rad/day to a lander at “sea level” (6.1 mbar level).

Table 4.16.1.-2: Proton Fluences for Mars Exploration Rover 

[Solar Flare Proton Fluence at 95th percentile confidence level, with year and distance scaling factor (yrs/AU^2)  =  0.486  for MER 243 day cruise.]


Energy (MeV)
FLUENCE (cm-2)


1
7.97E+10


4
2.67E+10


10
1.03E+10


30
2.82E+09


60
1.27E+09


100
7.05E+08


150
4.40E+08


200
3.16E+08


300
1.98E+08


500
1.10E+08


1000
4.91E+07


2000
2.21E+07


3000
4.86E-01

Table 4.16.1.-3: Proton Dose for the Mars Exploration Rover. 

Aluminum spherical shell shield geometry.


Aluminum_Thickness
DOSE_(rad_Silicon)


mm
g/sqcm
mils
RDF = 1
RDF = 2


3.70E-02
1.00E-02
1.46E+00
7.78E+04
1.56E+05


4.66E-02
1.26E-02
1.84E+00
6.32E+04
1.26E+05


5.87E-02
1.59E-02
2.31E+00
5.15E+04
1.03E+05


7.39E-02
2.00E-02
2.91E+00
4.32E+04
8.64E+04


9.30E-02
2.51E-02
3.66E+00
3.56E+04
7.12E+04


1.17E-01
3.16E-02
4.61E+00
3.03E+04
6.06E+04


1.47E-01
3.98E-02
5.81E+00
2.53E+04
5.06E+04


1.86E-01
5.01E-02
7.31E+00
2.01E+04
4.02E+04


2.34E-01
6.31E-02
9.20E+00
1.63E+04
3.27E+04


2.54E-01
6.86E-02
1.00E+01
1.44E+04
2.89E+04


2.94E-01
7.94E-02
1.16E+01
1.24E+04
2.48E+04


3.70E-01
1.00E-01
1.46E+01
1.01E+04
2.01E+04


4.66E-01
1.26E-01
1.84E+01
8.16E+03
1.63E+04


5.08E-01
1.37E-01
2.00E+01
7.34E+03
1.47E+04


5.87E-01
1.59E-01
2.31E+01
6.42E+03
1.28E+04


7.39E-01
2.00E-01
2.91E+01
5.25E+03
1.05E+04


7.62E-01
2.06E-01
3.00E+01
4.85E+03
9.69E+03


9.30E-01
2.51E-01
3.66E+01
3.94E+03
7.88E+03


1.02E+00
2.74E-01
4.00E+01
3.56E+03
7.12E+03


1.17E+00
3.16E-01
4.61E+01
3.16E+03
6.32E+03


1.27E+00
3.43E-01
5.00E+01
2.79E+03
5.59E+03


1.47E+00
3.98E-01
5.81E+01
2.43E+03
4.86E+03


1.52E+00
4.12E-01
6.00E+01
2.25E+03
4.49E+03


1.78E+00
4.80E-01
7.00E+01
2.00E+03
3.99E+03


1.86E+00
5.01E-01
7.31E+01
1.84E+03
3.68E+03


2.03E+00
5.49E-01
8.00E+01
1.67E+03
3.33E+03


2.29E+00
6.17E-01
9.00E+01
1.51E+03
3.02E+03


2.34E+00
6.31E-01
9.20E+01
1.42E+03
2.84E+03


2.54E+00
6.86E-01
1.00E+02
1.30E+03
2.60E+03


2.94E+00
7.94E-01
1.16E+02
1.15E+03
2.29E+03


3.05E+00
8.23E-01
1.20E+02
1.05E+03
2.10E+03


3.56E+00
9.60E-01
1.40E+02
9.28E+02
1.86E+03


3.70E+00
1.00E+00
1.46E+02
8.60E+02
1.72E+03


4.06E+00
1.10E+00
1.60E+02
7.87E+02
1.57E+03


4.57E+00
1.23E+00
1.80E+02
7.05E+02
1.41E+03


4.66E+00
1.26E+00
1.84E+02
6.56E+02
1.31E+03


5.08E+00
1.37E+00
2.00E+02
6.03E+02
1.21E+03


5.59E+00
1.51E+00
2.20E+02
5.64E+02
1.13E+03


5.87E+00
1.59E+00
2.31E+02
5.35E+02
1.07E+03


6.10E+00
1.65E+00
2.40E+02
5.01E+02
1.00E+03


6.60E+00
1.78E+00
2.60E+02
4.64E+02
9.28E+02


7.11E+00
1.92E+00
2.80E+02
4.22E+02
8.45E+02


7.39E+00
2.00E+00
2.91E+02
4.00E+02
8.00E+02


7.62E+00
2.06E+00
3.00E+02
3.79E+02
7.58E+02


9.30E+00
2.51E+00
3.66E+02
3.29E+02
6.57E+02


1.02E+01
2.74E+00
4.00E+02
2.90E+02
5.79E+02


1.17E+01
3.16E+00
4.61E+02
2.52E+02
5.03E+02


1.27E+01
3.43E+00
5.00E+02
2.26E+02
4.51E+02


1.47E+01
3.98E+00
5.81E+02
1.95E+02
3.90E+02


1.86E+01
5.01E+00
7.31E+02
1.55E+02
3.09E+02


2.34E+01
6.31E+00
9.20E+02
1.21E+02
2.41E+02


2.94E+01
7.94E+00
1.16E+03
9.53E+01
1.91E+02


3.70E+01
1.00E+01
1.46E+03
7.24E+01
1.45E+02

Rad-Si : Unit of absorbed dose inside Silicon

1 Rad = 10 -2 J/kg

1 Gray = 100 Rad = 1 J/kg

4.16.1.2
On-Board Radioisotope Sources (OBRS)

The dose and particle flux of a single, 1 Watt radioisotope heating unit (RHU) is given in Table 4.16.1.2-1. The science instruments’ radioisotope calibration sources are characterized in Table 4.16.1.2-2.

Table 4.16.1.2-1 High-energy radiation from a 1-Watt Radioisotope Heating Unit.

  T205-3-240:3-33A.                              RHU Neutron and Gamma Radiation (Single Unit)



Distance

from RHU

(cm)


Neutron
Gamma


Mid Plane Flux

(cm-2s-1)
Dose Rate

Rad(S1)/hr
Mid Plane Flux

(cm-2s-1)
Dose Rate

Rad(S1)/hr

0
          6.66E2
          1.60E-4
          7.67E4
          8.13E-2

2
          1.04E2
          2.52E-5
          1.19E4
          1.29E-2

5
          2.85E1
          6.93E-6
          3.24E3
          3.54E-3

10
          8.88
          2.16E-6
          1.00E3
          1.10E-3

25
          1.64
          4.00E-7
          1.85E2
          2.10E-4

50
          4.31E-1
          1.05E-7
          4.86E1
          5.51E-5

Table 4.16.1.2-2 High-energy radiation from the Science Instrument Sources.

TBS
4.16.1.3
Electrons

The Flux of Interplanetary Energetic Electrons is usually an order of magnitude lower than protons and therefore do not contribute a significant radiation dose.  For the MER mission, it can be neglected.

4.16.1.4
Galactic Cosmic Rays

The flux of galactic cosmic rays (GCR) contributes approximately 0.02 Rad-Si /day to the mission dose, independent of shielding.  For the MER mission, it will be neglected.  

4.16.2
Displacement Damage

The radiation degradation of certain electronic devices (solar cells and opto-couplers, among others), cannot be adequately characterized in terms of TID. The particle type, energy, and fluence must be considered.

4.16.2.1  Solar Array 1 MeV Equivalent

Solar array performance degradation predictions shall include the degradation estimated to occur during and after exposure to the 1 MeV Equivalent Electron fluences specified in this section. An RDF = 2 shall be applied to the environments specified in this section. Table 4.16.2.1 gives the mission exposure to the front surface of the array as a function of coverglass thickness. The table shows the predicted environment levels, at a radiation design factor of 1. It has been assumed that the Landers’ solar arrays are well-shielded while in their stowed, cruise configuration; it then follows that Lander solar arrays will receive negligible radiation exposure during the mission.

Test data on array degradation is often given in terms of exposure to 1 MeV electrons. To facilitate the estimation of array degradation in the solar proton environment, the solar proton radiation fluence has been converted into an equivalent 1 MeV electron fluence that would produce the same amount of degradation of open circuit voltage, maximum power, and short circuit current as the solar protons.

If the back side of the solar array is not heavily shielded, total degradation is determined from the sum of the  fluence hitting the front of the array and the fluence hitting the back of the array. To estimate fluence from the back, determine the amount of shielding in terms of areal density (g/cm2), and calculate an equivalent cover glass thickness by dividing the areal density by the density of glass (2.3 g/cc).The resulting coverglass thickness provides shielding equivalent to the substrate shielding. The fluence through the substrate can be read from the Table. For example, a silicon array having a 12 mil coverglass and mounted to a 17 mil aluminum plate would get a fluence of 1.84e13 cm^-2 from the front and [17 mils x (2.7g/cc)/(2.3 g/cc) = 20 mils equiv. Coverglass] 1.15e13 cm^-2 from the back, for a total fluence of 2.99e13 cm^-2. The design level, obtained by applying an RDF=2, is 5.98e13 cm^-2.
Table 4.16.2.1-1: Solar Array 1 MeV Equivalent Electron Fluence for Silicon Solar Cells 

1 MeV electron equivalent fluences for Silicon Solar Cells

Mission Fluence (cm-2), scaled from 1 year at 1 A.U.

RDF = 1.0

Isc = shortcurcuit current, Pmax = maximum power, Voc = open curcuit voltage


Coverglass Thickness
Silicon Cells; 95% confidence fluence (cm-2)



(MILS)
Isc
Pmax & Voc


0.0001
3.18E+14
5.76E+15


1
9.46E+13
2.34E+14


3
5.24E+13
1.15E+14


6
3.26E+13
6.50E+13


12
1.84E+13
3.22E+13


20
1.15E+13
1.82E+13


30
8.26E+12
1.19E+13


60
4.42E+12
5.64E+12

H. Y. Tada, et al., Solar Cell Radiation Handbook, JPL Publication 82-69, Jet Propulsion Laboratory, Pasadena, California; November, 1982.

Table 4.16.2.1-2 : Solar Array 1 MeV Equivalent Electron Fluence for GaAs Solar Cells 

1 Mev electron equivalent fluences for GaAs Solar Cells

Mission Fluence (cm-2), scaled from 1 year at 1 A.U.

RDF = 1.0

Isc = shortcurcuit current, Pmax = maximum power, Voc = open curcuit voltage


Coverglass Thickness
GaAs Cells; 95% confidence fluence (cm-2)


(MILS)
Isc
Pmax
Voc








0.0001
1.04E+17
7.00E+16
9.80E+16


1
5.17E+13
9.83E+13
1.38E+14


3
1.66E+13
3.44E+13
4.81E+13


6
8.31E+12
1.83E+13
2.56E+13


12
3.70E+12
8.67E+12
1.21E+13


20
2.14E+12
5.30E+12
7.42E+12


30
1.15E+12
3.12E+12
4.36E+12


60
5.42E+11
1.64E+12
2.29E+12

B. E. Anspaugh, GaAs Solar Cell Radiation Handbook, JPL Publication 96-9, Jet Propulsion Laboratory, Pasadena, California; July, 1996.

4.16.2.2 Electronic Devices

A subsystem’s electronic devices shall be chosen with consideration of displacement damage accumulation, such that the subsystem operates within performance specification during and after exposure to two times what remains of the solar proton fluence specified in Section 4.16.1. after it has passed through the shielding around the device, and after the end-of-mission exposure to the neutron fluences of the OBRS in Tables 4.16.1.2-1 and 4.16.1.2-2.

4.16.3.  Single Event Effects

Electronics may be susceptible to so-called single event effects, or SEE, which include reversible, non-destructive actions (termed single event upsets, or SEUs) such as memory bit-flips; or potentially destructive actions such as device latch-up. SEEs are caused by high-energy ions. The term “heavy ion”, as used below, refers to any ion having atomic number Z > 1; i.e. anything larger than a proton. If the part’s SEE threshold LET (linear energy transfer) is less than 15 MeV-cm2/mg, then high-energy protons can also cause SEE. These types of high-energy particles are found in galactic cosmic rays and solar particle events.

In electronic sensors, SEE can manifest itself as spurious signals, i.e. radiation-induced background noise. This may be caused by high-energy ions and by high-energy photons (gamma rays) from the OBRS.

A subsystem’s electronic devices shall be chosen such that the subsystem operates within performance specification during and after exposure to the high-energy radiation environments specified in the following  sub-sections.  The subsystem and system-level requirements regarding performance with respect to SEE during operation are as follows:

Temporary loss of function or loss of data shall be permitted provided that the loss does not compromise subsystem/system health, full performance can be recovered rapidly, and there is no time in the mission that the loss is mission critical.

Normal operation and function shall be restored via internal correction methods without external intervention in the event of a SEU.

Fault traceability shall be provided in the telemetry stream to the greatest extent practical for all anomalies involving SEEs.

An RDF = 1 shall be applied to the environments specified in the following sub-sections.

4.16.3.1.  Solar Proton Peak Flux

The solar proton environment, to be used for for proton-induced SEE in parts having an SEE threshold less than 15 MeV-cm2/mg, is given by the CREME96 worst-case (5 minute average) solar event model. (http://crsp3.nrl.navy.mil/creme96/). 

4.16.3.2.  Solar Heavy Ion Peak Flux

The solar particle event heavy ion environment is given by the CREME96 worst case (5 minute average) solar event model, or the Adams 90% worst-case GCR model.

4.16.3.3.  Galactic Cosmic Ray Proton Flux

The GCR proton environment, to be used for for proton-induced SEE in parts having an SEE threshold less than 15 MeV-cm^2/mg, is given by the CREME96 solar minimum model. 

4.16.3.4.  Galactic Cosmic Ray Heavy Ion Flux

The GCR heavy ion environment is given by the CREME96 solar minimum environment, or by the Adams’ 90% worst-case GCR environment.

4.16.3.5. OBRS Flux

The gamma-ray flux from on-board radioisotope sources (OBRS), to be used in estimating radiation-induced noise in sensors, is given in Tables 4.16.1.2-1 and 4.16.1.2-2.

4.17  SOLID-PARTICLE ENVIRONMENT

[source:  IOM 5215-00-136, “Micrometeoroid environment for Near-Earth, Mars, and inner asteroid belt missions.”]

Omni-directional micrometeoroid fluences (number of particles per unit area with mass equal to or greater than the threshold mass) are displayed in Table 4.17 as a function of mass and velocity for the cruise phase of the 243 day mission.

Mars Exploration Rover flight system shall have a greater than [95%] probability of meeting performance requirements after exposure to the meteoroid environment specified in Table 4.17. 

For design, assume fluences are omnidirectional. These results do not include meteor streams from comets.

Table 4.17   Omni directional integral micrometeoroid fluences for Earth to Mars 


Oomnidirectional Fluence (m-2) in a given velocity bin (km/s)



mass (g)
all velocities
0 to 10
10 to 15
15 to 20
20 to 25
25 to30
30 to 35
40 to 45

1.00E-12
3.15E+03
8.02E+02
8.81E+02
6.09E+02
4.75E+02
2.00E+02
9.91E+01
7.91E+01

1.00E-11
1.60E+03
3.88E+02
4.30E+02
3.10E+02
2.53E+02
1.24E+02
6.24E+01
3.52E+01

1.00E-10
8.37E+02
1.85E+02
2.08E+02
1.61E+02
1.42E+02
8.32E+01
4.29E+01
1.56E+01

1.00E-09
3.50E+02
8.25E+01
9.18E+01
6.76E+01
5.67E+01
2.98E+01
1.49E+01
6.28E+00

1.00E-08
1.15E+02
3.07E+01
3.35E+01
2.26E+01
1.70E+01
6.26E+00
2.92E+00
2.52E+00

1.00E-07
2.68E+01
7.63E+00
8.19E+00
5.34E+00
3.82E+00
1.13E+00
4.33E-01
2.54E-01

1.00E-06
4.12E+00
1.23E+00
1.27E+00
8.13E-01
5.72E-01
1.63E-01
5.63E-02
1.04E-02

1.00E-05
4.47E-01
1.74E-01
1.30E-01
7.50E-02
4.93E-02
1.43E-02
4.58E-03
2.81E-04

1.00E-04
7.40E-02
5.77E-02
1.40E-02
2.25E-03
4.87E-05
4.21E-06
1.50E-05
3.63E-07

1.00E-03
6.82E-03
5.35E-03
1.28E-03
2.04E-04
3.66E-06
1.06E-07
3.76E-07
9.12E-09

1.00E-02
3.92E-04
3.07E-04
7.29E-05
1.17E-05
2.00E-07
2.66E-09
9.44E-09
2.29E-10

1.00E-01
1.87E-05
1.47E-05
3.49E-06
5.58E-07
9.37E-09
6.70E-11
2.37E-10
5.75E-12

1.00E+00
8.75E-07
6.85E-07
1.63E-07
2.61E-08
4.33E-10
1.69E-12
5.96E-12
1.45E-13

1.00E+01
4.09E-08
3.21E-08
7.62E-09
1.22E-09
2.02E-11
4.29E-14
1.50E-13
3.63E-15

1.00E+02
1.91E-09
1.50E-09
3.56E-10
5.69E-11
9.40E-13
1.10E-15
3.76E-15
9.12E-17

APPENDIX A: ENVIRONMENTAL VERIFICATION MATRIX

[TBS]

APPENDIX B:  ACRONYMS AND ABBREVIATIONS

AFT

Allowable Flight Temperature

Cog-E

Cognizant Engineer

DFM

Design File Memo

EACS 

Environmental Analysis Completion Statement

EDL 

Entry, Descend, & Landing

EM

Engineering Model

EPS

Electrical Power Subsystem

ERE

Environmental Requirements Engineer

ETAS

Environmental Test Authorization and Summary

FA

Flight Acceptance

GCR

Galactic Cosmic Rays

HRCR

Hardware Review Certification Requirement

ITO 

Indium Tin Oxide

JPL

Jet Propulsion Laboratory

LET

Linear Energy Transfer

MER

Mars Exploration Rover

MPF

Mars PathFinder 

MSR

Mars Sample Return 

OASPL
OverAll Sound Pressure Level

OBRS

On-Board Radioisotope Sources

PEM

Project Element Manager

PF

Protoflight

QUAL

Qualification

RDF

Radiation Design Factor

RHU 

Radioisotope Heating Unit

S/C 

Spacecraft

SEE

Single Event Effects

SEU

Single Event Upsets

SPL

Sound Pressure Level

TBD

To Be Determined

TBR

To Be Revised

TBS

To Be Supplied

TID

Total Ionizing Dose

APPENDIX C: RETEST GUIDELINES

Environmental retests of subsystems/assemblies are performed to: 1) complete the protoflight or flight acceptance testing of hardware that has failed during its environmental test program; 2) requalify flight hardware design where design changes, modifications, or configuration changes occur after completion of environmental testing; 3) verify the flight worthiness of refurbished units as flight spares; and 4) verify the flight acceptability of workmanship performed as part of rework not covered by Items 1) to 3).

Failures of spacecraft hardware resulting from assembly-level environmental testing in general invalidate the protoflight or flight acceptance test program for that assembly. Retesting to prescribed environments is essential after the cause of the failure is corrected.

Any design change, modification, or configuration change occurring after completion of the environmental testing in general invalidates the environmental test program and, depending upon the nature of the change, will be the cause for retesting under certain selected environments. Any design change or modification occurring after protoflight testing requires an assessment to determine if reiteration of protoflight testing is required. The necessity for retesting spacecraft hardware as a result of environmental test equipment malfunction or failure should be determined by the project in consultation with EA personnel.

APPENDIX D:  DEFINITIONS

Operating Allowable Flight Temperature

Operating Allowable Flight Temperatures (AFT) are the mission temperature limits (including allowance for prediction uncertainties) in a worst case powered-on, operational (operating within functional specifications) mode that the thermal control is designed to maintain for specified assemblies and subsystems (hot or cold).  All temperatures are measured at the thermal control surface (e.g. mounting surface, radiator surface, etc.), as specified by Thermal Engineering.  
Non-Operating Allowable Flight Temperature

Non-operating Allowable Flight Temperatures (AFT) are the mission temperature limits (including allowance for prediction uncertainties) in a worst case powered-off, non-operational mode that the thermal control is designed to maintain for specified assemblies and subsystems (hot or cold).  Unless otherwise specified, assemblies are required to start up from a non-powered state within the Non-op. AFT and operate within functional specifications once within the operating AFT range.  

Design Temperature Limits

Temperature limits to which assemblies are designed to meet functional and performance specifications; normally equivalent to the Qualification/Protoflight limits.

Qualification Tests

Qualification tests are formal environmental tests performed on a dedicated Qualification Model or flight-like Engineering Model of flight hardware which is not intended to fly in order to demonstrate flight design adequacy and quality workmanship. Thermal environmental qualification testing is equal to Protoflight level testing. Dynamics environmental testing is equal to Protoflight level testing in magnitude and exeeds it in duration.  Qualification implies meeting all functional specifications in the operating environments.

Qualification by similarity 

May be defined as the procedure of comparing an item which has not undergone Qualification testing to another item having only minor differences in configuration and functional characteristics which has been: 

Tested to stress levels at least as severe as those specified for the item to be qualified; 

Tested under equivalent program controls; 

Manufactured by the same supplier using similar application.  

The item also may be identical to one previously qualified and successfully flown.

Protoflight Tests

Protoflight (PF) testing is performed on flight hardware which is intended to be flown and having no previous qualification test article.  Protoflight testing accomplishes in one test the combined purposes of design qualification and flight acceptance. 

Protoflight thermal test levels and durations are identical to qualification test levels and durations.   Protoflight dynamics test levels are equivalent to qualification test levels; however, the duration is lowered to flight acceptance duration.  PF testing includes meeting functional specifications under protoflight environments.

Flight Acceptance Tests

Flight Acceptance (FA) environmental tests are typically performed on flight hardware and spares to verify flight workmanship quality, but only when a previous protoflight or qualification test has been performed on an identical item to qualify the design.  FA test levels may also be used to verify the quality of reworked flight hardware.  FA testing includes meeting functional specifications under flight acceptance environments.

Flight Acceptance testing should be evaluated for use on a case-by-case basis.  If it is determined by a Heritage Review that previous qualification or protoflight test levels on a heritage assembly envelope those required for the MER assembly, and the heritage design and operation is not modified in such a way as to negate the previous qualification, then the assembly may be Flight Acceptance tested.  

APPENDIX E: SAMPLE OF ENVIRONMENTAL FORMS
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EXAMPLE EACS FORM:

JPL ENVIRONMENTAL ANALYSIS COMPLETION STATEMENT

(NON RADIATION ANALYSIS)




PROJECT
ASSEMBL/SUBASSEMBLY TITLE



ITEM NO. FROM THE TEST/ANALYSIS CONFIGURATION DOCUMENT.



ANALYSIS APPROACH:

















ANALYSIS CONCLUSIONS

































LIST OF PERTINENT DOCUMENTS (IOM’S, REPORTS): ATTACH AS APPROPRIATE

_____________________________________           ________________________________________

_____________________________________           ________________________________________



PREPARED BY (COGNIZANT ENGINEER)
PHONE NO.
DATE




COGNIZANT MANAGEMENT APPROVAL                                                      
PROJECT APPROVAL




_____________________________________
_____________________________________

Section Manager or Sci. Inst. P.I.
Environmental/Reliability Engineer




After Section Manager approval, send statement and supporting documentation to the Environmental/Reliability Engineer.
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APPENDIX F:  ENVIRONMENTAL VERIFICATION GUIDELINES


Verification Approach:  T = Test (PF, Qual, or FA), A= analysis, I = inspection, D = design or part selection, NR = not req'd, PC=Process Control (verification not required if process approved)

Environment
System /SC
Assembly/ Sub-system / Instrument
Comments/Explanations

CONTAMINATION
*
*
*See Contamination Control Plan

THERMAL ENVIRONMENT: Ground Operations and Handling, Transportation and Storage, On-Pad   
PC
PC
Verification not required if hardware maintained in controlled environment. Uncontrolled environments only applies to shipping containers and H/W not maintained in a controlled environment.

THERMAL ENVIRONMENT: Launch, Near-Earth, Cruise, and Mars-Orbit, Mars Entry, Descent, Mars Surface
A/T 
A
Thermal analysis coupled with thermal balance testing for verification of allowable flight limits. [Direct and Diffuse Solar Flux at Mars Surface is also applicable to Power Design.]

Design/PF Temperature limits

T/A
Thermal vacuum and/or Temperature Atmosphere test;  performance demonstration required at PF temperatures.  Parts Stress analysis performed at PF temperature extremes plus required temperature rise to part case.

Design/Qual Temperature cycles

T/A
Qual test required for life-limited H/W and packaging design.

Atmospheric Composition:  Launch: On Pad; Mars Atmosphere

D/A
Verification of materials/Design compatibility

HUMIDITY: Ground Operations, Transportation, Storage and Launch 
PC
PC
Verification not required if hardware maintained in controlled environment. Uncontrolled environments only applies to shipping containers and H/W not maintained in a controlled environment.

PRESSURE: Launch Pressure Decay, Cruise (vacuum), Mars Descent (re-pressurization) /Ascent (decay), Mars Surface (low pressure); Corona   
T 
A/T 
Analysis for mechanical structure and corona effects.  Verification of performance under all pressure regimes during thermal testing (except rate of decay).

Winds (surface and atmospheric)
A

EDL and Thermal analysis  

Density:  Mars atmospheric profile
A

EDL analysis

Mars Airborne Dust
A
A
Power and optics design analysis; mechanism degradation,

Surface Topography and geomorphology
*

*Requirements contained in Landing Site Selection Plan.

Random Vibration
T(low freq)*
T
*up to 200 Hz 

Acoustic Noise
T
T (selected)*
*Test only required for sensitive hardware (e.g. solar panels)

Pyroshock
T (pyro firings)
A/ T(selected)*
*Test only required for sensitive hardware (e.g. those containing or near pyro devices).

Loads
T/A
A


MAGNETIC FIELDS
n/a
n/a


Conducted Emissions

T*
* normally tested at the subsystem level, with limited ass’y level testing for items such as power converters, motors, and RF components

Radiated Emissions
T
T*
See above

Radiated Susceptibility
T
T*
See above

Conducted Susceptibility

T*
See above

Grounding, Bonding, isolation, and Referencing
D, T
D, T 
Design guidelines and requirements 

ESD
A
A
Analysis for touchdown events [TBD]

Total Ionizing Dose (TID)

D/A
Radiation transport analysis and possible addition of shielding required for parts not meeting TID requirement

Displacement Damage

D/A
Radiation transport analysis and possible addition of shielding required for parts not meeting TID requirement

Single Event Effects

D/A
Circuit functional analysis and possible addition of shielding or part replacement required for parts not meeting SEE requirements.

SOLID-PARTICLE 
D/A

Need for additional shielding is determined by analysis of the probability of impact damage to s/c.

APPENDIX G: Attached Technical IOMs and DATA
Appendix  G1  :
Background information on Martian dust, for MER

Jet Propulsion Lab



Interoffice Memo









October 11 2000

To:

C. Farguson

From:
Terry Z. Martin


169-237

Subject:
Background information on Martian dust, for MER

This memo contains information assembled by a variety of authors for the Mars Sample Return environmental description, updated by me for applicability to Mars Exploration Rover. The intent is to provide background information about observations of Martian atmospheric dust, and in particular recommendations about the likely dust opacity as a function of season and location. Specific updates to the 1999 document include information from both the MGS TES and MOC teams regarding opacity history and local dust storm statistics, and an estimate of worst-case opacity behavior as a function of season, based on Viking IR Thermal Mapper opacities and the historical record.

This memo is available in electronic form as an E mail attachment (MS Word) if desired.

a. General properties

Dust is probably ubiquitous on Mars.  Annual dust storms introduce micrometer sized particles into the atmosphere that can remain suspended for many months. These particles, and larger ones up to tens of micrometers that precipitate faster and nearer the source, fall over most of the planet, and contribute a dust layer that will in time coat all surfaces if not removed later by wind. Large accumulations of dust over many years are expected in areas sheltered from wind. The classically bright albedo areas of Mars (mean bolometric albedo ~ 0.27) may be such places - depositional in nature in the current epoch. Likewise, dark areas (mean albedo ~ 0.16) signify regions where the lighter colored dust is systematically removed, leaving material of larger size, and visually more characteristic of the bedrock. Dust may also be solidified into compacted, relatively bright surface layers over time.

Generally, sufficient yellowish dust remains in suspension in the atmosphere to color the sky (Fig. 1).  The airborne dust particles are estimated at <2-3 m [ref 4, 22].  Additionally, there is a significant amount of sub-micrometer size particles in suspension.  The smaller particles are easily transported by wind or atmospheric circulation. Figure 2 provides estimates of the size distribution of atmospherically borne particles. One widely used size distribution is this:

n(r) = C r2 exp [-4r/rm]

where n(r) is the number density of particles of radius r, and rm, is the mode radius. The total column mass loading during a dust storm is typically 10-3 g cm-2. The optical scattering properties of the particles are described by several groups [refs. 6, 13, 19, 22,  28].

[image: image50..pict]
           Fig. 1. Viking Lander image showing dust-colored sky.

           
[image: image36.wmf]
Fig. 2. Size Distribution of Airborne Dust Particles.  Radius of dust particle is in micrometers.  See refs. 6, 21, and 29.  Note the large disagreement for the smallest particles.

The shape of the particles is unknown but it is assumed generally that these are products of ground erosion.  Scattering properties are in agreement with the dust having plate-like shapes (like clay particles) rather than being equidimensional [13].  The dust mineral composition is also unknown, but is likely produced by aeolian (and perhaps early chemical) weathering of basaltic rocks, and may be similar to terrestrial palagonitic clays. The elemental composition of the surface rocks and soil was determined by the Viking X-ray Fluorescence experiment and from studies of the SNC meteorites  [2] and Alpha Proton X-ray Spectrometer analysis at Pathfinder [23].  The composition of airborne dust is probably similar to that of the soil. The iron content makes the dust reddish, and consequently it absorbs blue light more strongly (Fig. 3). Reduction in the blue light content may favor the use of solar cell materials that respond better to the red and infrared, i.e., lower bandgap semiconductors, which are also more suitable to lower than Earth-normal temperatures [1,16].

Fig. 3. Transmission of the Mars atmosphere with the sun at the zenith and opacity = 1.0 [11]. Note strong relative absorption of blue light.

The amount of dust particles present in suspension in the general atmosphere follows a seasonal cycle, with a “clear” season in northern spring and summer and then a typically dust charged season in northern autumn and winter.  The seasonal change in dust occurs due to the frequency of dust storms.  These phenomena range in size from dust devils meters in diameter to hemispheric events that can on rare occasions contribute enough dust to obscure the entire planet. The dust storm “season” occurs roughly from Ls 200 to 300, corresponding to southern spring - summer, which is also near perihelion. Mars’ orbit is more elliptical than the Earth’s, and consequently the energy deposition is significantly higher (45% increased insolation) during that season. The warmer surface creates stronger atmospheric dynamical behavior, including the winds necessary to raise dust.

During the clear season, the vertical column amount of dust is spatially more uniform, with an increase in the low regions and a decrease at higher altitude, due simply to the variation in total atmospheric path.  During the dusty season, the space distribution of dust is more uneven, due to the greater activity, and the higher frequency of large dust events in the southern hemisphere.

Dust is usually well mixed with the atmosphere - the abundance varies with the pressure, and the scale height (e – folding length) is about 10 km. Vertical profiles of dust quantities have been measured by Mariner 9, Viking, and Mars Global Surveyor. Studies indicate that often in the high atmosphere there is a layer or several of thin ice clouds with dust underneath and continuing down to the ground. Dust is likely confined in height initially over active storm regions, with the dust mixed up to perhaps 80 km over days. The dust is carried aloft by convection due to the strong solar heating of dust-bearing layers. 

The total dust mass in the atmosphere at the peak of the 1977b storm - the largest seen by Viking - was estimated at 4 x 1014 gm, based on infrared opacity mapping [14, 15]. This corresponds to 4 x 10 -4 gm/cm2, or a layer 1.4 m thick. The rate of dust deposition at any location and time is likely proportional to the current value of total dust opacity.

b. Dust Storm Occurrence

Martian dust storms range greatly in size. The local and regional dust storms (see Table 1 and Figure 4) have been observed mainly in the middle to polar latitudes by spacecraft but preferentially towards the equator from Earth, presumably due to the favored viewing. As many as three local storms per day may be expected globally in late spring (in either hemisphere) and two per day in early northern summer and mid southern summer [3]. MGS has greatly improved the statistical picture for small storms, due to the MOC wide angle camera. Storms have been seen near both northern and southern polar cap edges. The strong thermal contrasts at the cap edges are able to create winds sufficient to raise dust. Note in Fig. 4 that MGS has seen very few storms in the MER latitude and Ls range. 

Dust devils probably occur widely. No statistically useful evidence is yet available for dust devil occurrence, but that should change with analysis of the MGS imaging, which is of high enough resolution to see such activity routinely, and of Pathfinder meteorology data, indicating pressure fluctuations due to local vortex action, whether dust raising or not. 

Evans [7] did an inspection of Earth-based storm observations and compiled statistics for Mars Observer seeing a type A or B (“global”) storm [Table 1]. He found probabilities of 40% based on 6 such storms observed in 15 Mars years. Note that the start times for such storms are distributed across the dust storm “season”.

Major dust storms tend to occur near planetary perihelion. With perihelion nearly coinciding with the southern summer solstice, the resulting intense summertime radiation can trigger dust storms that may last for several months.  At such time, the optical depth can approach a value of 5 or more - adequate to obscure all surface features as seen from space, or to make the sun indistinct from the surface. During the dust storm season, the atmosphere is expected to be warmer and have a smaller lapse rate (temperature decrease with altitude) up to altitudes of 50-60 km, due to the direct absorption of sunlight by the dust. This warming can substantially change the vertical density profile, up to aerobraking altitudes above 100 km, as noted by MGS.








TYPE
Range for Latitude of Origin (deg)
Season of Origin

(Ls in deg)
Typical Duration (Earth days)
Typical Extent

(km)
Other Remarks








LOCAL
+70( to –75(
all
4 -10
100
No rapid expansion

Type A
+50( to –60(
192( <Ls < 310(
(110(, 163( rare)
70
2500
Expansion East-West

Type AB
-20( to –60(
205(
90
20,000
Circle globe

Type B
-20( to -60(
250( < Ls <310(
100
GLOBAL
Cover globe








Table 1. Classification of Martian Dust Storms.  Local dust storms are shorter than great dust storms in duration and may not have the "explosive" expansion phase of the great dust storms.  Great dust storms form a continuum that can be subdivided into Type A (large), Type AB (circle globe) and Type B (cover globe)  [ref. 7].

c. Opacity Measurements

The opacity of the atmosphere – the extent to which incoming sunlight is absorbed or scattered on its way to a point on the surface – is a parameter of wide interest, since it affects the insolation available for solar panels, as well as remote sensing capability. The opacity has been measured from the surface by Viking and Pathfinder, from Earth-based images of water ice clouds and dust storms, and by orbital measurements of various kinds. Opacity is the value ( (tau) in the equation


[image: image37.wmf]
where I is the intensity at the surface, and I0 is the intensity at the top of the atmosphere. The opacity is standardized for vertical incidence, includes both absorption and scattered light, and is usually referred to 600 nm wavelength. Note that this expression indicates light lost along the path, but does not account for diffuse light from the rest of the sky, which will initially increase as scattering from dust increases. Thus total insolation does not obey the same function.

                [image: image38.png]Latitude (degrees)

MGS—MOG observations courtesy of Malin Space Science Systems
T

40

®MOC WA 1999-2000 {Cantor, 2000)
#VIS (BRIGGS <t al., 1979)
WHISTORICAL (WELLS, 1979)
AIRTM (Peterfreund, 1985)

90 180 270 360
Areacentric Longitude of the Sun (L)




Fig. 4. Historical and Viking dust storm observations combined with new measurements from the MGS wide-angle camera (B. Cantor, MSSS, private communication, Sept. 2000). MGS data are yet to come beyond Ls 40.

The surface measurements by Viking Lander 1 [ref. 10, p. 1022] are of high relevance both for their seasonal range and the fact that they sampled the intense 1977 dust storm season. However, the lander measurements are not characteristic of the whole planet, or even the latitude band. Orbital measurements by the Viking IR Thermal Mapper and by MGS Thermal Emission Spectrometer show a different picture. During 1977, the equatorial zones experienced considerably higher opacities than VL1 (Fig. 5). The 1997-2000 coverage of MGS showed much less storm activity that year, with implied visible opacities near 0.2 during the MER time and Ls frame (Fig. 6). 

Together, the Viking and MGS data portray a range of activity that provides a fair estimate of what might be expected for equatorial landed missions. However, the historical record indicates that major storms can be even more intense than Viking (Mariner 9 arrived during a storm season in 1971 in which the entire planet was obscured). And the telescopic monitoring in 1973 by the Planetary Patrol [32] showed a storm of Viking class intensity that began very late, at about Ls 300. A worst-case opacity situation for MER is represented by a 1977b class storm starting at the same time as the 1973 storm (Fig. 5). Such a case would produce high opacities (>2.0) almost to Ls 0. 

The probability of encountering a “late, great” storm may be estimated by updating Evans’ 40% (of having a type A or B storm in a given year) with MGS TES data, indicating that no such storm occurred in either 1997 or 1999 (the 1997 Noachis storm did not appear to spread longitudinally). Thus, we get 6 such storms in 17 Mars years, for 35%. We combine this value with the 1 out of 6 “planet-encircling” storms in the compilation in Kahn et al [10, Table 3] that began as late as Ls 300. The result is about 6% of encountering the worst case shown in Fig. 5.


Fig. 5. Worst-case opacity scenario based on 1977b storm opacities translated to the start time of the 1973 storm.


      Fig. 6. MGS TES record of zonal mean opacity (M. Smith, JGR preprint).
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Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.






_1035017771.xls
Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.






_1035017877.xls
Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.






_1035017927.xls
Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.






_1035017834.xls
Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.






_1035017707.xls
Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.






_1035017500.xls
Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.






_1035017576.xls
Case 1a

		Case 1a- Highest Max Surface Temp. for Lander and Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.08		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		188.722		192.548		192.853		0		25.414		0

		00:18.0		187.955		191.73		192.03		0		25.05		0

		00:36.0		187.219		190.944		191.241		0		24.699		0

		00:54.0		186.512		190.189		190.481		0		24.361		0

		01:12.0		185.83		189.46		189.748		0		24.035		0

		01:30.0		185.174		188.757		189.042		0		23.721		0

		01:48.0		184.54		188.079		188.36		0		23.416		0

		02:06.0		183.928		187.423		187.7		0		23.122		0

		02:24.0		183.335		186.788		187.062		0		22.837		0

		02:42.0		182.762		186.173		186.443		0		22.561		0

		3:  .0		182.205		185.576		185.844		0		22.293		0

		03:18.0		181.665		184.997		185.261		0		22.033		0

		03:36.0		181.141		184.435		184.696		0		21.781		0

		03:54.0		180.631		183.888		184.147		0		21.535		0

		04:12.0		180.136		183.356		183.612		0		21.296		0

		04:30.0		179.653		182.839		183.092		0		21.064		0

		04:48.0		179.183		182.335		182.585		0		20.838		0

		05:06.0		178.724		181.844		182.091		0		20.617		0

		05:24.0		178.277		181.364		181.609		0		20.402		0

		05:42.0		177.841		180.898		181.14		0.868		20.193		2.292

		6:  .0		179.117		181.596		181.8		17.352		19.989		3.343

		06:18.0		184.018		185.121		185.215		53.475		19.868		7.594

		06:36.0		191.663		191.425		191.366		94.814		19.938		11.86

		06:54.0		200.745		198.424		198.146		138.442		20.253		16.14

		07:12.0		210.665		205.2		204.659		182.074		20.806		20.433

		07:30.0		220.771		213.54		212.817		225.496		21.538		24.735

		07:48.0		230.458		218.693		217.725		266.638		22.698		29.047

		08:06.0		239.881		226.817		225.571		307.268		23.58		33.366

		08:24.0		248.477		231.332		229.995		345.239		25.149		37.691

		08:42.0		256.478		237.59		235.987		381.268		26.273		42.023

		9:  .0		263.89		242.715		241.074		415.463		27.811		46.358

		09:18.0		270.466		247.638		245.849		446.817		29.457		50.698

		09:36.0		276.505		251.497		249.615		474.973		30.991		55.039

		09:54.0		281.754		255.439		253.469		500.397		32.389		59.382

		10:12.0		286.412		259.104		257.097		522.885		33.929		63.724

		10:30.0		290.445		262.493		260.451		542.241		35.547		68.062

		10:48.0		293.961		265.339		263.269		558.305		37.109		72.391

		11:06.0		296.917		267.81		265.72		570.942		38.51		76.701

		11:24.0		299.334		269.998		267.907		580.042		39.823		80.96

		11:42.0		301.215		271.957		269.881		585.526		41.099		85.034

		12:  .0		302.599		273.688		271.642		587.347		42.347		87.606

		12:18.0		303.494		275.172		273.171		585.489		43.561		85.008

		12:36.0		303.916		276.373		274.427		579.968		44.704		80.932

		12:54.0		303.869		277.271		275.39		570.832		45.744		76.673

		13:12.0		303.357		277.863		276.056		558.161		46.661		72.363

		13:30.0		302.381		278.153		276.429		542.064		47.449		68.033

		13:48.0		300.946		278.145		276.514		522.678		48.107		63.695

		14:06.0		299.055		277.84		276.314		500.163		48.633		59.353

		14:24.0		296.708		277.24		275.829		474.714		49.026		55.01

		14:42.0		293.909		276.34		275.056		446.538		49.286		50.669

		15:  .0		290.608		275.11		273.966		415.157		49.408		46.33

		15:18.0		286.774		273.53		272.542		380.949		49.388		41.994

		15:36.0		282.458		271.615		270.795		344.912		49.218		37.663

		15:54.0		277.65		269.334		268.698		306.922		48.901		33.337

		16:12.0		272.244		266.605		266.175		266.294		48.434		29.018

		16:30.0		266.306		263.429		263.224		225.14		47.805		24.706

		16:48.0		259.761		259.64		259.689		181.735		47.018		20.404

		17:06.0		252.573		254.955		255.286		138.108		46.055		16.112

		17:24.0		244.828		248.814		249.382		94.496		44.881		11.832

		17:42.0		236.608		240.511		241.107		53.182		43.282		7.565

		18:  .0		228.223		231.011		231.388		17.162		41.379		3.315

		18:18.0		221.026		225.568		225.954		0.828		39.236		2.292

		18:36.0		216.259		220.98		221.406		0		37.614		0

		18:54.0		212.964		217.953		218.396		0		36.219		0

		19:12.0		210.145		215.042		215.507		0		35.08		0

		19:30.0		207.759		212.678		213.161		0		34.056		0

		19:48.0		205.671		210.524		211.02		0		33.15		0

		20:06.0		203.796		208.631		209.114		0		32.325		0

		20:24.0		202.105		206.891		207.364		0		31.571		0

		20:42.0		200.556		205.305		205.767		0		30.874		0

		21:  .0		199.132		203.831		204.284		0		30.226		0

		21:18.0		197.81		202.464		202.908		0		29.619		0

		21:36.0		196.578		201.182		201.617		0		29.05		0

		21:54.0		195.424		199.977		200.405		0		28.512		0

		22:12.0		194.338		198.839		199.26		0		28.004		0

		22:30.0		193.313		197.762		198.175		0		27.522		0

		22:48.0		192.343		196.738		197.144		0		27.063		0

		23:06.0		191.422		195.762		196.162		0		26.626		0

		23:24.0		190.544		194.831		195.224		0		26.207		0

		23:42.0		189.707		193.939		194.326		0		25.807		0

		0:  .0		188.907		193.083		193.464		0		25.423		0





Case 3a

		Case 3a- Lowest Maximum Surface Temp. (Dusty) - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		194.737		196.397		196.533		0		50.472		0

		00:18.0		194.253		195.881		196.016		0		49.896		0

		00:36.0		193.783		195.38		195.513		0		49.333		0

		00:54.0		193.326		194.892		195.024		0		48.782		0

		01:12.0		192.879		194.416		194.546		0		48.245		0

		01:30.0		192.444		193.952		194.082		0		47.719		0

		01:48.0		192.019		193.5		193.628		0		47.204		0

		02:06.0		191.604		193.058		193.185		0		46.701		0

		02:24.0		191.198		192.626		192.751		0		46.209		0

		02:42.0		190.8		192.203		192.328		0		45.727		0

		3:  .0		190.411		191.79		191.913		0		45.254		0

		03:18.0		190.029		191.385		191.506		0		44.792		0

		03:36.0		189.655		190.989		191.108		0		44.339		0

		03:54.0		189.289		190.6		190.718		0		43.895		0

		04:12.0		188.929		190.218		190.334		0		43.46		0

		04:30.0		188.575		189.844		189.959		0		43.033		0

		04:48.0		188.228		189.513		189.63		0		42.614		0

		05:06.0		187.887		189.433		189.575		0		42.205		0

		05:24.0		187.552		189.351		189.543		0		41.811		0

		05:42.0		187.233		188.866		189.076		0		41.417		0

		6:  .0		186.932		188.474		188.664		0.035		41.009		2.292

		06:18.0		186.877		188.266		188.435		4.432		40.616		2.577

		06:36.0		187.393		188.493		188.62		14.072		40.276		6.877

		06:54.0		188.478		189.145		189.215		26.332		40.05		11.162

		07:12.0		190.109		190.22		190.223		41.834		39.957		15.429

		07:30.0		192.314		191.763		191.693		59.739		40.014		19.675

		07:48.0		195.054		193.767		193.627		80.036		40.231		23.894

		08:06.0		198.314		196.248		196.043		102.428		40.614		28.082

		08:24.0		202.035		198.996		198.717		126.324		41.167		32.231

		08:42.0		206.087		202.381		201.926		150.349		41.866		36.331

		9:  .0		210.223		205.213		204.717		173.872		42.729		40.371

		09:18.0		214.498		208.489		207.889		197.059		43.716		44.333

		09:36.0		218.854		211.426		210.703		219.409		44.838		48.196

		09:54.0		222.997		214.626		213.809		238.697		46.004		51.929

		10:12.0		226.882		217.609		216.755		256.077		47.36		55.489

		10:30.0		230.55		220.698		219.808		271.407		48.826		58.817

		10:48.0		233.961		223.197		222.261		284.387		50.416		61.832

		11:06.0		237.048		225.679		224.695		294.758		51.911		64.42

		11:24.0		239.752		228.031		227.036		302.311		53.504		66.442

		11:42.0		242.042		230.261		229.267		306.897		55.174		67.741

		12:  .0		243.938		232.293		231.32		308.424		56.885		68.19

		12:18.0		245.415		234.133		233.193		306.862		58.616		67.735

		12:36.0		246.47		235.739		234.847		302.241		60.343		66.43

		12:54.0		247.099		237.053		236.218		294.656		62.04		64.404

		13:12.0		247.306		238.047		237.274		284.255		63.647		61.813

		13:30.0		247.096		238.745		238.043		271.249		65.146		58.796

		13:48.0		246.479		239.158		238.537		255.896		66.533		55.466

		14:06.0		245.475		239.29		238.758		238.498		67.797		51.904

		14:24.0		244.1		239.133		238.699		219.184		68.923		48.17

		14:42.0		242.293		238.633		238.309		196.827		69.894		44.307

		15:  .0		240.101		237.799		237.593		173.638		70.679		40.344

		15:18.0		237.636		236.662		236.579		150.12		71.265		36.304

		15:36.0		234.897		235.18		235.224		126.095		71.646		32.204

		15:54.0		231.919		233.314		233.484		102.216		71.801		28.054

		16:12.0		228.804		231.047		231.32		79.848		71.706		23.866

		16:30.0		225.649		228.503		228.848		59.574		71.321		19.647

		16:48.0		222.515		225.841		226.24		41.696		70.678		15.401

		17:06.0		219.453		223.111		223.546		26.219		69.849		11.134

		17:24.0		216.558		220.353		220.795		13.991		68.861		6.848

		17:42.0		213.885		217.363		217.753		4.377		67.75		2.549

		18:  .0		211.591		213.459		213.645		0.031		66.534		2.292

		18:18.0		209.813		212.075		212.221		0		65.182		0

		18:36.0		208.311		210.469		210.614		0		64.141		0

		18:54.0		206.99		209.251		209.39		0		63.138		0

		19:12.0		205.849		208.077		208.215		0		62.197		0

		19:30.0		204.802		207.032		207.167		0		61.287		0

		19:48.0		203.849		206.044		206.178		0		60.413		0

		20:06.0		202.962		205.124		205.257		0		59.566		0

		20:24.0		202.134		204.253		204.385		0		58.746		0

		20:42.0		201.355		203.431		203.561		0		57.951		0

		21:  .0		200.619		202.648		202.778		0		57.18		0

		21:18.0		199.919		201.902		202.03		0		56.431		0

		21:36.0		199.253		201.189		201.316		0		55.703		0

		21:54.0		198.615		200.506		200.632		0		54.995		0

		22:12.0		198.003		199.85		199.975		0		54.306		0

		22:30.0		197.415		199.219		199.344		0		53.635		0

		22:48.0		196.848		198.612		198.735		0		52.982		0

		23:06.0		196.301		198.025		198.147		0		52.345		0

		23:24.0		195.772		197.457		197.578		0		51.725		0

		23:42.0		195.26		196.908		197.028		0		51.119		0

		0:  .0		194.762		196.375		196.494		0		50.528		0





Case 2b

		Case 2b- Lowest Min Surface Temp. for  Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.24		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.032		180.752		181.051		0		17.686		0

		00:18.0		176.4		180.069		180.365		0		17.468		0

		00:36.0		175.793		179.412		179.705		0		17.258		0

		00:54.0		175.209		178.78		179.07		0		17.055		0

		01:12.0		174.647		178.172		178.458		0		16.858		0

		01:30.0		174.104		177.584		177.868		0		16.668		0

		01:48.0		173.58		177.016		177.297		0		16.484		0

		02:06.0		173.073		176.467		176.745		0		16.305		0

		02:24.0		172.582		175.936		176.211		0		16.132		0

		02:42.0		172.107		175.421		175.693		0		15.964		0

		3:  .0		171.646		174.921		175.191		0		15.8		0

		03:18.0		171.198		174.436		174.703		0		15.641		0

		03:36.0		170.763		173.965		174.229		0		15.486		0

		03:54.0		170.34		173.507		173.769		0		15.335		0

		04:12.0		169.929		173.061		173.32		0		15.189		0

		04:30.0		169.528		172.627		172.884		0		15.045		0

		04:48.0		169.138		172.204		172.459		0		14.906		0

		05:06.0		168.757		171.792		172.045		0		14.769		0

		05:24.0		168.386		171.39		171.641		0		14.636		0

		05:42.0		168.023		170.998		171.246		0		14.506		0

		6:  .0		167.669		170.615		170.861		0.088		14.379		2.292

		06:18.0		168.247		170.863		171.087		11.137		14.255		2.577

		06:36.0		171.326		172.973		173.124		40.407		14.168		6.877

		06:54.0		176.762		177.238		177.275		76.008		14.18		11.162

		07:12.0		183.512		182.809		182.715		113.569		14.324		15.429

		07:30.0		191.086		188.842		188.58		151.063		14.599		19.675

		07:48.0		199.017		193.531		193.005		187.749		15.02		23.894

		08:06.0		206.962		199.553		198.668		222.844		15.426		28.082

		08:24.0		214.356		204.02		203.12		256.739		16.061		32.231

		08:42.0		221.606		209.963		208.907		288.696		16.767		36.331

		9:  .0		228.559		215.271		214.206		318.241		17.707		40.371

		09:18.0		234.93		218.569		217.284		345.945		18.769		44.333

		09:36.0		240.963		223.31		221.849		371.532		19.367		48.196

		09:54.0		246.053		227.123		225.671		393.818		20.412		51.929

		10:12.0		250.656		230.449		228.877		413.436		21.492		55.489

		10:30.0		254.868		233.251		231.609		430.326		22.332		58.817

		10:48.0		258.412		236.092		234.403		444.348		23.187		61.832

		11:06.0		261.442		238.67		236.967		455.379		24.118		64.42

		11:24.0		263.973		241		239.29		463.321		25.066		66.442

		11:42.0		266.038		242.885		241.173		468.109		25.971		67.741

		12:  .0		267.619		244.425		242.719		469.7		26.754		68.19

		12:18.0		268.718		245.705		244.02		468.08		27.46		67.735

		12:36.0		269.338		246.762		245.112		463.264		28.122		66.43

		12:54.0		269.503		247.599		245.999		455.294		28.746		64.404

		13:12.0		269.222		248.214		246.677		444.236		29.327		61.813

		13:30.0		268.504		248.59		247.129		430.189		29.86		58.796

		13:48.0		267.356		248.704		247.328		413.275		30.325		55.466

		14:06.0		265.779		248.541		247.262		393.637		30.706		51.904

		14:24.0		263.767		248.095		246.922		371.324		30.995		48.17

		14:42.0		261.265		247.337		246.285		345.721		31.189		44.307

		15:  .0		258.292		246.28		245.361		318.003		31.285		40.344

		15:18.0		254.896		244.935		244.162		288.448		31.284		36.304

		15:36.0		251.015		243.26		242.648		256.473		31.191		32.204

		15:54.0		246.625		241.244		240.811		222.575		31		28.054

		16:12.0		241.759		238.85		238.616		187.467		30.712		23.866

		16:30.0		236.38		235.973		235.964		150.791		30.326		19.647

		16:48.0		230.472		232.438		232.687		113.298		29.836		15.401

		17:06.0		224.082		228.011		228.524		75.747		29.227		11.134

		17:24.0		217.337		221.673		222.288		40.169		28.454		6.848

		17:42.0		210.633		213.567		213.964		10.995		27.246		2.549

		18:  .0		205.1		209.615		209.964		0.077		26.002		2.292

		18:18.0		201.23		205.674		206.065		0		25.12		0

		18:36.0		198.387		203.169		203.563		0		24.306		0

		18:54.0		196.021		200.666		201.073		0		23.648		0

		19:12.0		193.959		198.588		198.996		0		23.042		0

		19:30.0		192.169		196.675		197.084		0		22.503		0

		19:48.0		190.55		195.057		195.466		0		22.01		0

		20:06.0		189.089		193.548		193.958		0		21.557		0

		20:24.0		187.749		192.175		192.583		0		21.135		0

		20:42.0		186.518		190.896		191.297		0		20.743		0

		21:  .0		185.374		189.709		190.102		0		20.375		0

		21:18.0		184.309		188.595		188.98		0		20.028		0

		21:36.0		183.311		187.548		187.926		0		19.701		0

		21:54.0		182.373		186.558		186.931		0		19.391		0

		22:12.0		181.488		185.621		185.988		0		19.097		0

		22:30.0		180.651		184.731		185.092		0		18.816		0

		22:48.0		179.856		183.884		184.24		0		18.548		0

		23:06.0		179.1		183.076		183.426		0		18.292		0

		23:24.0		178.378		182.303		182.648		0		18.046		0

		23:42.0		177.689		181.563		181.903		0		17.811		0

		0:  .0		177.029		180.853		181.188		0		17.584		0





Case 2a

		Case 2a- Lowest Minimum Surface Temp. for Rover - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		170		0.34		16		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		174.197		177.837		178.128		0		16.296		0

		00:18.0		173.598		177.187		177.475		0		16.104		0

		00:36.0		173.022		176.563		176.848		0		15.919		0

		00:54.0		172.469		175.963		176.244		0		15.74		0

		01:12.0		171.935		175.384		175.663		0		15.566		0

		01:30.0		171.42		174.825		175.101		0		15.398		0

		01:48.0		170.923		174.285		174.558		0		15.236		0

		02:06.0		170.443		173.763		174.033		0		15.078		0

		02:24.0		169.977		173.257		173.525		0		14.925		0

		02:42.0		169.526		172.768		173.033		0		14.776		0

		3:  .0		169.089		172.292		172.555		0		14.631		0

		03:18.0		168.664		171.831		172.091		0		14.49		0

		03:36.0		168.252		171.383		171.64		0		14.353		0

		03:54.0		167.85		170.947		171.202		0		14.219		0

		04:12.0		167.46		170.523		170.776		0		14.089		0

		04:30.0		167.08		170.11		170.36		0		13.962		0

		04:48.0		166.71		169.708		169.956		0		13.838		0

		05:06.0		166.348		169.316		169.562		0		13.717		0

		05:24.0		165.996		168.933		169.177		0		13.599		0

		05:42.0		165.652		168.56		168.802		0		13.484		0

		6:  .0		165.316		168.196		168.435		0.089		13.371		2.292

		06:18.0		165.799		168.385		168.604		11.201		13.261		2.577

		06:36.0		168.482		170.206		170.361		40.634		13.183		6.877

		06:54.0		173.257		173.898		173.955		76.433		13.188		11.162

		07:12.0		179.223		178.88		178.83		114.201		13.301		15.429

		07:30.0		185.961		184.173		183.97		151.902		13.523		19.675

		07:48.0		193.091		189.121		188.708		188.791		13.852		23.894

		08:06.0		200.255		194.271		193.53		224.079		14.232		28.082

		08:24.0		207.04		198.399		197.595		258.161		14.714		32.231

		08:42.0		213.707		203.608		202.663		290.294		15.277		36.331

		9:  .0		220.098		208.413		207.44		320.002		16.016		40.371

		09:18.0		226.042		212.16		211.035		347.859		16.86		44.333

		09:36.0		231.678		216.544		215.241		373.587		17.513		48.196

		09:54.0		236.545		219.996		218.677		395.996		18.351		51.929

		10:12.0		240.952		223.786		222.415		415.722		19.214		55.489

		10:30.0		244.963		226.248		224.817		432.706		20.18		58.817

		10:48.0		248.461		228.82		227.304		446.805		20.831		61.832

		11:06.0		251.441		231.191		229.654		457.897		21.558		64.42

		11:24.0		253.88		233.443		231.892		465.883		22.335		66.442

		11:42.0		255.907		235.434		233.893		470.697		23.126		67.741

		12:  .0		257.479		237.054		235.52		472.297		23.895		68.19

		12:18.0		258.62		238.297		236.779		470.669		24.55		67.735

		12:36.0		259.308		239.302		237.81		465.827		25.118		66.43

		12:54.0		259.551		240.083		238.633		457.813		25.643		64.404

		13:12.0		259.362		240.653		239.259		446.695		26.129		61.813

		13:30.0		258.757		241.008		239.682		432.571		26.572		58.796

		13:48.0		257.741		241.144		239.897		415.564		26.968		55.466

		14:06.0		256.321		241.046		239.891		395.817		27.311		51.904

		14:24.0		254.493		240.695		239.643		373.382		27.589		48.17

		14:42.0		252.21		240.054		239.118		347.638		27.791		44.307

		15:  .0		249.486		239.126		238.318		319.767		27.908		40.344

		15:18.0		246.369		237.93		237.259		290.048		27.938		36.304

		15:36.0		242.801		236.427		235.908		257.897		27.884		32.204

		15:54.0		238.762		234.574		234.225		223.811		27.744		28.054

		16:12.0		234.285		232.35		232.191		188.51		27.516		23.866

		16:30.0		229.341		229.655		229.712		151.631		27.201		19.647

		16:48.0		223.919		226.326		226.624		113.93		26.792		15.401

		17:06.0		218.062		222.138		222.669		76.171		26.275		11.134

		17:24.0		211.885		216.139		216.732		40.396		25.597		6.848

		17:42.0		205.742		208.587		208.95		11.059		24.535		2.549

		18:  .0		200.633		205.154		205.496		0.077		23.482		2.292

		18:18.0		197.018		201.453		201.839		0		22.745		0

		18:36.0		194.357		199.101		199.489		0		22.044		0

		18:54.0		192.134		196.747		197.147		0		21.477		0

		19:12.0		190.189		194.81		195.211		0		20.952		0

		19:30.0		188.5		192.982		193.384		0		20.485		0

		19:48.0		186.971		191.415		191.811		0		20.055		0

		20:06.0		185.59		189.984		190.379		0		19.662		0

		20:24.0		184.321		188.684		189.078		0		19.295		0

		20:42.0		183.155		187.466		187.854		0		18.953		0

		21:  .0		182.073		186.339		186.719		0		18.631		0

		21:18.0		181.064		185.278		185.651		0		18.328		0

		21:36.0		180.118		184.282		184.649		0		18.042		0

		21:54.0		179.229		183.339		183.7		0		17.771		0

		22:12.0		178.39		182.448		182.803		0		17.512		0

		22:30.0		177.596		181.6		181.95		0		17.266		0

		22:48.0		176.842		180.793		181.137		0		17.031		0

		23:06.0		176.125		180.023		180.362		0		16.806		0

		23:24.0		175.441		179.287		179.621		0		16.591		0

		23:42.0		174.787		178.582		178.911		0		16.383		0

		0:  .0		174.161		177.905		178.23		0		16.184		0





Case 1b

		Case 1b- Highest Max Surface Temp. for Lander and Rover - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.14		328.226753		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		195.934		199.719		200.079		0		25.462		0

		00:18.0		195.197		198.845		199.189		0		25.121		0

		00:36.0		194.488		197.392		197.656		0		24.791		0

		00:54.0		193.803		197.078		197.326		0		24.46		0

		01:12.0		193.125		196.301		196.563		0		24.197		0

		01:30.0		192.484		195.66		195.922		0		23.909		0

		01:48.0		191.879		194.978		195.241		0		23.633		0

		02:06.0		191.287		194.36		194.62		0		23.36		0

		02:24.0		190.718		193.74		193.999		0		23.095		0

		02:42.0		190.165		193.152		193.41		0		22.837		0

		3:  .0		189.629		192.579		192.834		0		22.586		0

		03:18.0		189.109		192.024		192.277		0		22.342		0

		03:36.0		188.604		191.486		191.737		0		22.104		0

		03:54.0		188.112		190.963		191.211		0		21.873		0

		04:12.0		187.634		190.454		190.7		0		21.648		0

		04:30.0		187.169		189.958		190.202		0		21.428		0

		04:48.0		186.715		189.475		189.716		0		21.213		0

		05:06.0		186.273		189.002		189.241		0		21.004		0

		05:24.0		185.841		188.533		188.769		0		20.798		0

		05:42.0		185.419		188.05		188.28		0.87		20.591		2.292

		6:  .0		186.128		188.367		188.565		17.39		20.371		3.343

		06:18.0		189.281		190.623		190.742		53.59		20.228		7.594

		06:36.0		194.426		194.797		194.808		95.017		20.247		11.86

		06:54.0		200.776		199.863		199.736		138.738		20.452		16.14

		07:12.0		207.95		205.135		204.817		182.462		20.836		20.433

		07:30.0		215.551		211.11		210.596		225.976		21.379		24.735

		07:48.0		223.172		215.265		214.552		267.205		22.159		29.047

		08:06.0		230.815		221.488		220.535		307.922		22.819		33.366

		08:24.0		238.139		226.61		225.641		345.973		23.918		37.691

		08:42.0		245.141		230.95		229.752		382.079		25.127		42.023

		9:  .0		251.918		235.715		234.357		416.347		26.06		46.358

		09:18.0		258.045		240.248		238.818		447.769		27.318		50.698

		09:36.0		263.694		244.19		242.645		475.984		28.705		55.039

		09:54.0		268.882		247.609		245.962		501.463		29.923		59.382

		10:12.0		273.53		250.973		249.25		524		31.095		63.724

		10:30.0		277.646		254.173		252.405		543.397		32.363		68.062

		10:48.0		281.262		257.167		255.367		559.497		33.697		72.391

		11:06.0		284.398		259.727		257.901		572.162		35.03		76.701

		11:24.0		287.05		261.896		260.05		581.282		36.222		80.96

		11:42.0		289.212		263.805		261.954		586.778		37.312		85.034

		12:  .0		290.883		265.492		263.652		588.604		38.363		87.606

		12:18.0		292.083		266.965		265.151		586.743		39.383		85.008

		12:36.0		292.826		268.223		266.449		581.21		40.368		80.932

		12:54.0		293.121		269.241		267.518		572.056		41.309		76.673

		13:12.0		292.977		269.988		268.327		559.358		42.172		72.363

		13:30.0		292.398		270.452		268.863		543.227		42.932		68.033

		13:48.0		291.387		270.634		269.126		523.801		43.58		63.695

		14:06.0		289.949		270.537		269.119		501.238		44.111		59.353

		14:24.0		288.088		270.163		268.845		475.735		44.525		55.01

		14:42.0		285.81		269.514		268.306		447.499		44.821		50.669

		15:  .0		283.083		268.569		267.484		416.051		45		46.33

		15:18.0		279.885		267.318		266.367		381.77		45.058		41.994

		15:36.0		276.26		265.771		264.968		345.656		44.99		37.663

		15:54.0		272.213		263.915		263.272		307.585		44.801		33.337

		16:12.0		267.673		261.696		261.23		266.869		44.487		29.018

		16:30.0		262.694		259.115		258.841		225.627		44.043		24.706

		16:48.0		257.242		256.094		256.032		182.129		43.471		20.404

		17:06.0		251.301		252.474		252.646		138.408		42.763		16.112

		17:24.0		244.951		248.024		248.429		94.702		41.902		11.832

		17:42.0		238.285		241.779		242.269		53.298		40.839		7.565

		18:  .0		231.571		233.388		233.654		17.2		39.239		3.315

		18:18.0		225.737		229.456		229.738		0.83		37.505		2.292

		18:36.0		221.6		225.32		225.643		0		36.253		0

		18:54.0		218.609		222.722		223.043		0		35.077		0

		19:12.0		216.062		220.085		220.415		0		34.123		0

		19:30.0		213.858		217.936		218.267		0		33.237		0

		19:48.0		211.922		215.952		216.284		0		32.45		0

		20:06.0		210.171		214.182		214.515		0		31.726		0

		20:24.0		208.585		212.552		212.885		0		31.059		0

		20:42.0		207.127		211.054		211.387		0		30.439		0

		21:  .0		205.781		209.661		209.993		0		29.86		0

		21:18.0		204.529		208.361		208.693		0		29.316		0

		21:36.0		203.359		207.126		207.458		0		28.804		0

		21:54.0		202.261		205.965		206.297		0		28.319		0

		22:12.0		201.227		204.865		205.196		0		27.858		0

		22:30.0		200.25		203.82		204.147		0		27.421		0

		22:48.0		199.323		202.853		203.178		0		27.004		0

		23:06.0		198.441		201.936		202.26		0		26.605		0

		23:24.0		197.602		201.058		201.382		0		26.222		0

		23:42.0		196.8		200.217		200.541		0		25.854		0

		0:  .0		196.033		199.412		199.733		0		25.501		0





VL1-GCM

		VL1 GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		22.5		347		0.25		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		199.174		201.999		202.255		0		31.391		0

		00:18.0		198.57		201.344		201.6		0		31.058		0

		00:36.0		197.989		200.714		200.969		0		30.734		0

		00:54.0		197.428		200.107		200.36		0		30.42		0

		01:12.0		196.886		199.52		199.772		0		30.114		0

		01:30.0		196.363		198.953		199.205		0		29.816		0

		01:48.0		195.856		198.405		198.655		0		29.526		0

		02:06.0		195.366		197.874		198.123		0		29.243		0

		02:24.0		194.889		197.359		197.606		0		28.968		0

		02:42.0		194.427		196.859		197.106		0		28.699		0

		3:  .0		193.978		196.374		196.619		0		28.436		0

		03:18.0		193.541		195.903		196.146		0		28.179		0

		03:36.0		193.115		195.445		195.685		0		27.929		0

		03:54.0		192.701		194.999		195.237		0		27.683		0

		04:12.0		192.297		194.565		194.8		0		27.443		0

		04:30.0		191.903		194.141		194.374		0		27.209		0

		04:48.0		191.518		193.728		193.959		0		26.979		0

		05:06.0		191.143		193.326		193.554		0		26.754		0

		05:24.0		190.775		192.932		193.158		0		26.533		0

		05:42.0		190.416		192.549		192.773		1.48		26.316		2.292

		6:  .0		190.654		192.58		192.782		14.208		26.107		3.951

		06:18.0		191.979		193.46		193.611		38.374		25.957		8.059

		06:36.0		194.259		195.16		195.245		68.963		25.916		12.184

		06:54.0		197.411		197.645		197.652		104.197		25.989		16.321

		07:12.0		201.26		201.507		201.511		141.111		26.181		20.468

		07:30.0		205.647		204.61		204.416		179.42		26.572		24.621

		07:48.0		210.321		207.47		207.13		216.119		26.92		28.777

		08:06.0		215.226		211.001		210.503		253.247		27.354		32.932

		08:24.0		220.234		214.434		213.858		288.063		27.947		37.082

		08:42.0		225.196		218.308		217.647		321.031		28.653		41.222

		9:  .0		230.137		222.178		221.472		352.812		29.505		45.345

		09:18.0		234.959		224.95		224.098		382.484		30.471		49.444

		09:36.0		239.554		228.537		227.544		408.228		31.166		53.506

		09:54.0		243.763		231.59		230.571		431.651		32.15		57.516

		10:12.0		247.705		234.893		233.824		452.506		33.183		61.449

		10:30.0		251.386		237.232		236.102		470.562		34.32		65.264

		10:48.0		254.729		239.633		238.428		485.616		35.172		68.895

		11:06.0		257.705		241.955		240.72		497.503		36.112		72.226

		11:24.0		260.282		244.181		242.927		506.086		37.122		75.054

		11:42.0		262.498		246.239		244.985		511.269		38.157		77.043

		12:  .0		264.333		248.095		246.849		512.992		39.206		77.774

		12:18.0		265.788		249.636		248.405		511.235		40.216		77.033

		12:36.0		266.854		250.897		249.685		506.018		41.13		75.038

		12:54.0		267.527		251.922		250.74		497.401		41.964		72.205

		13:12.0		267.807		252.736		251.596		485.483		42.741		68.871

		13:30.0		267.703		253.341		252.254		470.4		43.465		65.239

		13:48.0		267.225		253.738		252.714		452.317		44.132		61.423

		14:06.0		266.383		253.921		252.97		431.438		44.735		57.49

		14:24.0		265.188		253.887		253.019		407.994		45.267		53.479

		14:42.0		263.651		253.629		252.853		382.231		45.719		49.416

		15:  .0		261.715		253.109		252.436		352.53		46.084		45.318

		15:18.0		259.381		252.319		251.761		320.741		46.351		41.194

		15:36.0		256.727		251.283		250.847		287.769		46.513		37.054

		15:54.0		253.743		249.981		249.677		252.931		46.569		32.904

		16:12.0		250.388		248.354		248.193		215.813		46.513		28.749

		16:30.0		246.733		246.392		246.384		179.104		46.336		24.593

		16:48.0		242.785		244.006		244.157		140.82		46.034		20.44

		17:06.0		238.577		241.09		241.386		103.921		45.591		16.294

		17:24.0		234.228		237.282		237.645		68.71		44.971		12.156

		17:42.0		229.86		231.316		231.497		38.182		44.049		8.032

		18:  .0		225.67		228.328		228.513		14.079		42.809		3.924

		18:18.0		221.882		224.618		224.836		1.437		41.862		2.292

		18:36.0		219.03		222.13		222.351		0		40.853		0

		18:54.0		216.895		219.929		220.155		0		39.995		0

		19:12.0		214.998		218.08		218.305		0		39.215		0

		19:30.0		213.354		216.386		216.612		0		38.506		0

		19:48.0		211.872		214.888		215.112		0		37.847		0

		20:06.0		210.531		213.503		213.727		0		37.235		0

		20:24.0		209.299		212.235		212.458		0		36.659		0

		20:42.0		208.161		211.053		211.274		0		36.116		0

		21:  .0		207.103		209.95		210.171		0		35.601		0

		21:18.0		206.114		208.915		209.135		0		35.111		0

		21:36.0		205.185		207.941		208.16		0		34.643		0

		21:54.0		204.31		207.019		207.238		0		34.196		0

		22:12.0		203.481		206.145		206.363		0		33.767		0

		22:30.0		202.695		205.314		205.531		0		33.354		0

		22:48.0		201.947		204.521		204.738		0		32.957		0

		23:06.0		201.234		203.765		203.98		0		32.574		0

		23:24.0		200.552		203.04		203.255		0		32.204		0

		23:42.0		199.898		202.346		202.56		0		31.846		0

		0:  .0		199.271		201.679		201.892		0		31.499		0





MPF-GCM

		MPF GCM predict for Ls of 155

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		19.3		336		0.16		155.093012		6.7		0.5

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		201.3		204.275		204.545		0		32.921		0

		00:18.0		200.661		203.581		203.85		0		32.554		0

		00:36.0		200.045		202.913		203.181		0		32.199		0

		00:54.0		199.452		202.27		202.536		0		31.854		0

		01:12.0		198.879		201.648		201.913		0		31.518		0

		01:30.0		198.325		201.048		201.312		0		31.193		0

		01:48.0		197.789		200.467		200.73		0		30.876		0

		02:06.0		197.27		199.904		200.165		0		30.567		0

		02:24.0		196.766		199.36		199.618		0		30.266		0

		02:42.0		196.278		198.831		199.087		0		29.973		0

		3:  .0		195.803		198.318		198.571		0		29.687		0

		03:18.0		195.341		197.819		198.07		0		29.408		0

		03:36.0		194.892		197.334		197.582		0		29.135		0

		03:54.0		194.454		196.862		197.108		0		28.869		0

		04:12.0		194.027		196.401		196.644		0		28.609		0

		04:30.0		193.611		195.952		196.193		0		28.354		0

		04:48.0		193.205		195.514		195.753		0		28.105		0

		05:06.0		192.809		195.086		195.323		0		27.861		0

		05:24.0		192.421		194.669		194.904		0		27.622		0

		05:42.0		192.042		194.262		194.495		0.694		27.388		2.292

		6:  .0		192.232		194.251		194.464		11.738		27.16		3.414

		06:18.0		193.618		195.169		195.328		35.163		26.988		7.607

		06:36.0		196.16		197.065		197.149		65.358		26.933		11.815

		06:54.0		199.723		199.865		199.859		100.849		27.009		16.036

		07:12.0		204.115		203.945		203.903		138.151		27.225		20.266

		07:30.0		209.115		207.518		207.252		176.823		27.644		24.504

		07:48.0		214.439		210.767		210.339		214.058		28.056		28.747

		08:06.0		219.999		214.709		214.123		251.682		28.57		32.992

		08:24.0		225.655		218.654		217.981		286.918		29.269		37.237

		08:42.0		231.235		223.002		222.245		320.373		30.114		41.479

		9:  .0		236.762		226.363		225.475		352.642		31.129		45.713

		09:18.0		242.121		230.404		229.345		382.506		31.965		49.934

		09:36.0		247.093		233.841		232.734		408.643		33.024		54.137

		09:54.0		251.717		237.569		236.396		432.429		34.152		58.309

		10:12.0		256.059		240.319		239.063		453.613		35.416		62.435

		10:30.0		260.033		243.083		241.736		471.956		36.384		66.489

		10:48.0		263.603		245.767		244.377		487.254		37.448		70.424

		11:06.0		266.737		248.362		246.94		499.333		38.602		74.146

		11:24.0		269.476		250.785		249.355		508.058		39.797		77.464

		11:42.0		271.797		252.916		251.479		513.325		41.022		79.967

		12:  .0		273.702		254.675		253.239		515.076		42.151		80.95

		12:18.0		275.175		256.18		254.754		513.29		43.177		79.955

		12:36.0		276.212		257.456		256.054		507.987		44.148		77.444

		12:54.0		276.818		258.519		257.154		499.229		45.074		74.122

		13:12.0		277.003		259.365		258.049		487.116		45.954		70.398

		13:30.0		276.776		259.991		258.737		471.789		46.778		66.463

		13:48.0		276.148		260.39		259.209		453.418		47.539		62.408

		14:06.0		275.127		260.555		259.457		432.21		48.225		58.281

		14:24.0		273.724		260.48		259.475		408.402		48.826		54.109

		14:42.0		271.952		260.155		259.252		382.247		49.332		49.906

		15:  .0		269.755		259.536		258.747		352.354		49.728		45.684

		15:18.0		267.121		258.611		257.946		320.076		50		41.45

		15:36.0		264.129		257.405		256.874		286.617		50.14		37.209

		15:54.0		260.778		255.899		255.511		251.36		50.151		32.964

		16:12.0		257.014		254.05		253.818		213.746		50.029		28.718

		16:30.0		252.914		251.861		251.793		176.502		49.769		24.476

		16:48.0		248.491		249.232		249.339		137.857		49.372		20.238

		17:06.0		243.781		246.022		246.297		100.571		48.826		16.008

		17:24.0		238.916		241.792		242.147		65.107		48.096		11.787

		17:42.0		234.067		235.425		235.605		34.971		47.025		7.579

		18:  .0		229.46		232.112		232.304		11.615		45.613		3.386

		18:18.0		225.415		228.182		228.407		0.665		44.518		2.292

		18:36.0		222.418		225.571		225.801		0		43.38		0

		18:54.0		220.138		223.241		223.475		0		42.422		0

		19:12.0		218.121		221.282		221.515		0		41.55		0

		19:30.0		216.372		219.494		219.728		0		40.759		0

		19:48.0		214.797		217.91		218.143		0		40.025		0

		20:06.0		213.37		216.448		216.68		0		39.344		0

		20:24.0		212.061		215.109		215.34		0		38.705		0

		20:42.0		210.853		213.862		214.092		0		38.103		0

		21:  .0		209.729		212.698		212.928		0		37.533		0

		21:18.0		208.679		211.606		211.835		0		36.991		0

		21:36.0		207.693		210.577		210.805		0		36.475		0

		21:54.0		206.764		209.604		209.832		0		35.981		0

		22:12.0		205.885		208.681		208.908		0		35.508		0

		22:30.0		205.052		207.804		208.03		0		35.054		0

		22:48.0		204.259		206.967		207.192		0		34.617		0

		23:06.0		203.503		206.168		206.392		0		34.196		0

		23:24.0		202.78		205.403		205.627		0		33.79		0

		23:42.0		202.088		204.669		204.892		0		33.397		0

		0:  .0		201.423		203.965		204.187		0		33.018		0





Case 4b

		Case 4b- Lowest Minimum Surface Temp. for Lander - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.24		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		179.885		183.722		184.033		0		19.521		0

		00:18.0		179.222		183.004		183.312		0		19.27		0

		00:36.0		178.585		182.316		182.62		0		19.029		0

		00:54.0		177.973		181.653		181.954		0		18.795		0

		01:12.0		177.383		181.015		181.313		0		18.57		0

		01:30.0		176.813		180.399		180.693		0		18.352		0

		01:48.0		176.264		179.804		180.095		0		18.141		0

		02:06.0		175.732		179.229		179.517		0		17.936		0

		02:24.0		175.218		178.672		178.957		0		17.738		0

		02:42.0		174.72		178.132		178.415		0		17.546		0

		3:  .0		174.236		177.609		177.889		0		17.358		0

		03:18.0		173.767		177.101		177.378		0		17.177		0

		03:36.0		173.311		176.608		176.882		0		17		0

		03:54.0		172.868		176.128		176.399		0		16.828		0

		04:12.0		172.437		175.661		175.93		0		16.66		0

		04:30.0		172.017		175.206		175.473		0		16.497		0

		04:48.0		171.608		174.764		175.028		0		16.337		0

		05:06.0		171.209		174.333		174.594		0		16.182		0

		05:24.0		170.82		173.912		174.171		0		16.03		0

		05:42.0		170.44		173.501		173.758		0		15.882		0

		6:  .0		170.069		173.101		173.356		2.111		15.738		2.292

		06:18.0		171.453		173.899		174.113		21.174		15.598		4.196

		06:36.0		175.885		177.102		177.215		56.755		15.529		8.537

		06:54.0		182.282		182.34		182.327		96.079		15.596		12.874

		07:12.0		189.79		188.346		188.17		136.368		15.818		17.205

		07:30.0		197.946		194.695		194.336		176.15		16.187		21.525

		07:48.0		206.304		199.599		198.88		215.487		16.706		25.834

		08:06.0		214.456		205.336		204.402		252.676		17.206		30.126

		08:24.0		222.17		210.713		209.709		289.113		17.972		34.398

		08:42.0		229.581		216.693		215.598		322.443		18.886		38.643

		9:  .0		236.582		220.611		219.355		354.092		20.015		42.853

		09:18.0		243.094		225.71		224.254		383.762		20.801		47.019

		09:36.0		248.837		229.808		228.338		410.418		21.92		51.124

		09:54.0		253.985		233.731		232.147		434.087		23.087		55.146

		10:12.0		258.703		236.843		235.182		455.022		24.144		59.052

		10:30.0		262.765		239.943		238.216		473.05		25.107		62.793

		10:48.0		266.291		242.802		241.049		488.013		26.143		66.289

		11:06.0		269.278		245.528		243.764		499.783		27.218		69.415

		11:24.0		271.791		247.771		246		508.259		28.327		71.975

		11:42.0		273.816		249.568		247.792		513.369		29.274		73.702

		12:  .0		275.352		251.103		249.337		515.066		30.103		74.317

		12:18.0		276.388		252.415		250.675		513.337		30.893		73.693

		12:36.0		276.956		253.508		251.808		508.196		31.65		71.96

		12:54.0		277.071		254.381		252.736		499.689		32.366		69.395

		13:12.0		276.743		255.019		253.441		487.89		33.036		66.267

		13:30.0		275.978		255.398		253.897		472.899		33.641		62.769

		13:48.0		274.78		255.499		254.086		454.846		34.16		59.027

		14:06.0		273.151		255.316		254.001		433.887		34.581		55.119

		14:24.0		271.09		254.849		253.641		410.198		34.899		51.096

		14:42.0		268.572		254.083		252.995		383.516		35.112		46.991

		15:  .0		265.559		253		252.047		353.831		35.221		42.826

		15:18.0		262.088		251.615		250.808		322.17		35.222		38.615

		15:36.0		258.19		249.926		249.279		288.832		35.117		34.369

		15:54.0		253.752		247.857		247.391		252.38		34.909		30.097

		16:12.0		248.817		245.422		245.153		215.193		34.59		25.805

		16:30.0		243.373		242.519		242.473		175.848		34.161		21.496

		16:48.0		237.386		238.973		239.181		136.063		33.617		17.176

		17:06.0		230.913		234.55		235.021		95.78		32.942		12.846

		17:24.0		223.977		228.255		228.855		56.493		32.092		8.509

		17:42.0		216.807		220.86		221.407		20.978		30.776		4.167

		18:  .0		210.275		213.835		214.218		2.051		29.397		2.292

		18:18.0		205.763		210.349		210.722		0		28.164		0

		18:36.0		202.669		207.351		207.737		0		27.261		0

		18:54.0		200.014		204.786		205.182		0		26.467		0

		19:12.0		197.829		202.534		202.94		0		25.764		0

		19:30.0		195.894		200.606		201.02		0		25.129		0

		19:48.0		194.176		198.835		199.258		0		24.553		0

		20:06.0		192.621		197.247		197.671		0		24.022		0

		20:24.0		191.204		195.778		196.202		0		23.532		0

		20:42.0		189.899		194.428		194.845		0		23.076		0

		21:  .0		188.692		193.169		193.578		0		22.649		0

		21:18.0		187.568		191.993		192.395		0		22.247		0

		21:36.0		186.516		190.888		191.282		0		21.869		0

		21:54.0		185.529		189.846		190.234		0		21.51		0

		22:12.0		184.598		188.859		189.241		0		21.17		0

		22:30.0		183.717		187.923		188.299		0		20.846		0

		22:48.0		182.882		187.033		187.403		0		20.537		0

		23:06.0		182.087		186.184		186.549		0		20.242		0

		23:24.0		181.33		185.373		185.732		0		19.959		0

		23:42.0		180.606		184.597		184.951		0		19.688		0

		0:  .0		179.914		183.853		184.202		0		19.428		0





Case 4a

		Case 4a- Lowest Minimum Surface Temp. for Lander - Extreme

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		15		170		0.34		358		6.5		0.2

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		177.008		180.766		181.069		0		18.01		0

		00:18.0		176.378		180.085		180.384		0		17.788		0

		00:36.0		175.774		179.429		179.725		0		17.574		0

		00:54.0		175.192		178.798		179.091		0		17.368		0

		01:12.0		174.631		178.19		178.48		0		17.169		0

		01:30.0		174.091		177.604		177.89		0		16.976		0

		01:48.0		173.569		177.037		177.321		0		16.789		0

		02:06.0		173.064		176.489		176.77		0		16.607		0

		02:24.0		172.575		175.959		176.236		0		16.431		0

		02:42.0		172.102		175.445		175.72		0		16.261		0

		3:  .0		171.643		174.946		175.218		0		16.095		0

		03:18.0		171.197		174.462		174.732		0		15.933		0

		03:36.0		170.764		173.992		174.259		0		15.776		0

		03:54.0		170.343		173.535		173.8		0		15.623		0

		04:12.0		169.933		173.091		173.352		0		15.474		0

		04:30.0		169.534		172.658		172.917		0		15.329		0

		04:48.0		169.146		172.236		172.493		0		15.187		0

		05:06.0		168.767		171.826		172.08		0		15.048		0

		05:24.0		168.397		171.425		171.677		0		14.913		0

		05:42.0		168.036		171.033		171.284		0		14.781		0

		6:  .0		167.683		170.653		170.901		2.123		14.652		2.292

		06:18.0		168.872		171.319		171.531		21.294		14.528		4.196

		06:36.0		172.748		174.085		174.21		57.073		14.464		8.537

		06:54.0		178.384		178.647		178.661		96.615		14.514		12.874

		07:12.0		185.042		184.092		183.973		137.126		14.689		17.205

		07:30.0		192.325		190.047		189.783		177.128		14.986		21.525

		07:48.0		199.86		194.19		193.661		216.682		15.425		25.834

		08:06.0		207.389		200.132		199.258		254.077		15.807		30.126

		08:24.0		214.352		204.336		203.468		290.714		16.45		34.398

		08:42.0		221.159		210.057		209.04		324.228		17.143		38.643

		9:  .0		227.717		215.085		214.067		356.052		18.06		42.853

		09:18.0		233.758		218.332		217.106		385.886		19.081		47.019

		09:36.0		239.448		222.838		221.448		412.689		19.68		51.124

		09:54.0		244.252		226.463		225.079		436.488		20.679		55.146

		10:12.0		248.64		229.78		228.299		457.539		21.708		59.052

		10:30.0		252.655		232.521		230.975		475.666		22.578		62.793

		10:48.0		256.066		235.228		233.633		490.712		23.407		66.289

		11:06.0		258.988		237.699		236.088		502.547		24.292		69.415

		11:24.0		261.426		240.032		238.42		511.071		25.196		71.975

		11:42.0		263.422		241.963		240.357		516.209		26.119		73.702

		12:  .0		264.967		243.497		241.897		517.916		26.924		74.317

		12:18.0		266.062		244.751		243.171		516.177		27.622		73.693

		12:36.0		266.693		245.78		244.233		511.009		28.266		71.96

		12:54.0		266.884		246.592		245.091		502.455		28.869		69.395

		13:12.0		266.649		247.19		245.749		490.591		29.43		66.267

		13:30.0		265.996		247.568		246.199		475.518		29.944		62.769

		13:48.0		264.931		247.715		246.43		457.365		30.403		59.027

		14:06.0		263.459		247.613		246.421		436.291		30.797		55.119

		14:24.0		261.584		247.245		246.158		412.471		31.11		51.096

		14:42.0		259.281		246.593		245.621		385.642		31.333		46.991

		15:  .0		256.516		245.636		244.792		355.793		31.462		42.826

		15:18.0		253.321		244.385		243.683		323.958		31.493		38.615

		15:36.0		249.728		242.849		242.298		290.435		31.429		34.369

		15:54.0		245.636		240.965		240.584		253.783		31.272		30.097

		16:12.0		241.084		238.706		238.514		216.389		31.017		25.805

		16:30.0		236.067		235.985		236.006		176.827		30.665		21.496

		16:48.0		230.558		232.636		232.897		136.822		30.21		17.176

		17:06.0		224.61		228.453		228.951		96.315		29.637		12.846

		17:24.0		218.247		222.38		222.956		56.81		28.896		8.509

		17:42.0		211.671		215.572		216.071		21.098		27.71		4.167

		18:  .0		205.649		209.443		209.818		2.062		26.555		2.292

		18:18.0		201.439		206.063		206.438		0		25.529		0

		18:36.0		198.541		203.268		203.658		0		24.746		0

		18:54.0		196.053		200.841		201.241		0		24.062		0

		19:12.0		193.988		198.681		199.087		0		23.452		0

		19:30.0		192.162		196.803		197.213		0		22.901		0

		19:48.0		190.536		195.137		195.55		0		22.4		0

		20:06.0		189.063		193.629		194.042		0		21.938		0

		20:24.0		187.72		192.234		192.646		0		21.51		0

		20:42.0		186.484		190.95		191.355		0		21.111		0

		21:  .0		185.339		189.752		190.149		0		20.737		0

		21:18.0		184.273		188.632		189.022		0		20.385		0

		21:36.0		183.275		187.579		187.962		0		20.053		0

		21:54.0		182.338		186.586		186.962		0		19.738		0

		22:12.0		181.454		185.645		186.016		0		19.44		0

		22:30.0		180.618		184.753		185.118		0		19.155		0

		22:48.0		179.824		183.904		184.263		0		18.883		0

		23:06.0		179.07		183.094		183.448		0		18.623		0

		23:24.0		178.35		182.321		182.669		0		18.374		0

		23:42.0		177.663		181.58		181.924		0		18.135		0

		0:  .0		177.005		180.87		181.209		0		17.905		0





Case 3b

		Case 3b- Lowest Maximum Surface Temp. (Dusty) - Nominal

		Latitude (deg. North)		Thermal Inertia (J m-2 K-1 s-1/2)		albedo		Ls		pressure (mbar)		tau

		-15		250		0.23		16		6.5		1

		Local time (hour: minute)		Ground Temp. (K)		Air Temp.@ 1m (K)		Air Temp.@ 1.5 m (K)		Net Solar Flux (W/m2)		Downward IR flux (W/m2)		solar zenith angle

		0:  .0		190.351		192.677		192.863		0		35.811		0

		00:18.0		189.823		192.106		192.289		0		35.432		0

		00:36.0		189.313		191.554		191.736		0		35.063		0

		00:54.0		188.819		191.02		191.2		0		34.703		0

		01:12.0		188.34		190.503		190.681		0		34.351		0

		01:30.0		187.876		190.001		190.177		0		34.008		0

		01:48.0		187.425		189.515		189.689		0		33.672		0

		02:06.0		186.987		189.041		189.214		0		33.344		0

		02:24.0		186.561		188.582		188.753		0		33.023		0

		02:42.0		186.146		188.134		188.303		0		32.709		0

		3:  .0		185.741		187.698		187.865		0		32.402		0

		03:18.0		185.346		187.272		187.439		0		32.101		0

		03:36.0		184.96		186.856		187.021		0		31.806		0

		03:54.0		184.584		186.451		186.614		0		31.517		0

		04:12.0		184.216		186.054		186.216		0		31.233		0

		04:30.0		183.856		185.667		185.828		0		30.955		0

		04:48.0		183.504		185.289		185.448		0		30.683		0

		05:06.0		183.159		184.918		185.076		0		30.415		0

		05:24.0		182.821		184.556		184.712		0		30.152		0

		05:42.0		182.489		184.201		184.355		0		29.894		0

		6:  .0		182.164		183.853		184.005		0.049		29.641		2.292

		06:18.0		182.204		183.775		183.917		6.17		29.393		2.577

		06:36.0		183.107		184.383		184.498		20.281		29.185		6.877

		06:54.0		184.923		185.849		185.931		39.184		29.072		11.162

		07:12.0		187.653		188.167		188.206		63.642		29.074		15.429

		07:30.0		191.248		190.949		190.897		90.972		29.2		19.675

		07:48.0		195.528		194.433		194.301		120.783		29.451		23.894

		08:06.0		200.347		197.938		197.565		151.209		29.846		28.082

		08:24.0		205.447		201.068		200.582		182.358		30.312		32.231

		08:42.0		210.755		204.975		204.35		212.408		30.89		36.331

		9:  .0		216.075		208.803		208.114		240.553		31.642		40.371

		09:18.0		221.32		213.012		212.255		267.835		32.524		44.333

		09:36.0		226.501		215.863		214.959		293.768		33.559		48.196

		09:54.0		231.359		219.799		218.738		315.512		34.36		51.929

		10:12.0		235.695		222.975		221.907		334.83		35.476		55.489

		10:30.0		239.696		226.119		224.97		351.704		36.643		58.817

		10:48.0		243.388		228.72		227.522		365.878		37.774		61.832

		11:06.0		246.619		231.308		230.067		377.133		38.878		64.42

		11:24.0		249.421		233.675		232.424		385.293		40.045		66.442

		11:42.0		251.767		235.955		234.701		390.234		41.245		67.741

		12:  .0		253.676		238.002		236.77		391.877		42.474		68.19

		12:18.0		255.13		239.768		238.563		390.199		43.708		67.735

		12:36.0		256.137		241.177		240.008		385.224		44.874		66.43

		12:54.0		256.689		242.291		241.166		377.031		45.949		64.404

		13:12.0		256.787		243.136		242.069		365.745		46.951		61.813

		13:30.0		256.443		243.725		242.728		351.544		47.886		58.796

		13:48.0		255.672		244.058		243.143		334.645		48.749		55.466

		14:06.0		254.492		244.133		243.31		315.306		49.529		51.904

		14:24.0		252.907		243.944		243.224		293.527		50.215		48.17

		14:42.0		250.821		243.428		242.825		267.582		50.797		44.307

		15:  .0		248.278		242.585		242.112		240.294		51.255		40.344

		15:18.0		245.404		241.45		241.115		212.147		51.581		36.304

		15:36.0		242.142		239.96		239.775		182.081		51.772		32.204

		15:54.0		238.489		238.07		238.05		150.947		51.813		28.054

		16:12.0		234.556		235.758		235.91		120.526		51.695		23.866

		16:30.0		230.408		232.957		233.271		90.743		51.408		19.647

		16:48.0		226.141		229.491		229.912		63.442		50.919		15.401

		17:06.0		221.876		225.317		225.747		39.016		50.133		11.134

		17:24.0		217.792		221.577		222.009		20.164		49.084		6.848

		17:42.0		214.035		217.999		218.43		6.094		48.058		2.549

		18:  .0		210.875		214.362		214.716		0.043		47.032		2.292

		18:18.0		208.512		211.319		211.551		0		46.044		0

		18:36.0		206.6		209.829		210.045		0		45.178		0

		18:54.0		204.907		208.115		208.338		0		44.461		0

		19:12.0		203.449		206.694		206.916		0		43.757		0

		19:30.0		202.151		205.342		205.566		0		43.097		0

		19:48.0		200.965		204.116		204.34		0		42.466		0

		20:06.0		199.88		202.972		203.194		0		41.864		0

		20:24.0		198.873		201.909		202.13		0		41.287		0

		20:42.0		197.936		200.911		201.132		0		40.734		0

		21:  .0		197.058		199.973		200.193		0		40.202		0

		21:18.0		196.232		199.088		199.306		0		39.69		0

		21:36.0		195.452		198.249		198.466		0		39.196		0

		21:54.0		194.712		197.452		197.667		0		38.719		0

		22:12.0		194.008		196.693		196.907		0		38.257		0

		22:30.0		193.337		195.968		196.181		0		37.81		0

		22:48.0		192.695		195.274		195.486		0		37.376		0

		23:06.0		192.08		194.609		194.819		0		36.954		0

		23:24.0		191.49		193.97		194.18		0		36.545		0

		23:42.0		190.922		193.356		193.564		0		36.147		0

		0:  .0		190.375		192.763		192.97		0		35.759		0





read-me file

		Jim Murphy 05 Sept., 2000

		The following are notes to myself regarding the model set-up for these

		simulations; the most important for the reader is the description of

		what variables are in what columns.

		For Ls=328, DOY=114.  For Ls=16 DOY=205.   At both Ls=328 and Ls=16.

		the VL1 pressure was ~8.15 millibars; for a -1.3 km surface elevation

		I am using here, and assuming that VL1 is at -3.7 km (MOLA), I used

		the hydrostatic equation and a 10 km scale height to arrive at the

		6.5 millibar surface pressure I used in all of these experiments.

		For the CASE 4 Ls=358 specification, the VL1 pressure at Ls=358 is

		~8.05 millibars; I employed the same surface pressure of 6.5 millibars

		for these two experiments, though 6.4 mbar would have been more

		appropriate, but since pressure changes of this magnitude make little

		difference I retained the 6.5 millibar value for comparison purposes

		with the other cases

		---------------------------------------

		Values included in the file are:

		Local time (hour:minute),  Ground Temperature, ~1 meter air temperature,

		~1.5 meter air temperature, Net solar flux at the surface (which is:

		(FLUXSURF / (1.0-albedo)) in units of watts per square meter,

		Downward IR flux at the surface in watts per square meter (which is:

		(IR15DN + IROUTDN), solar zenith angle (where 90 is Sun directly

		overhead;(((pi/2.0)-acos(acosz))/(pi/2.0))*90.0 )

		---------------------------------------

		I have run experiments with 1 minute time step (which actually comes out

		to be a bit less than 1 minute); when results from such experiments are

		compared with experiments using 18 minute times step (the files in this

		directory) there is less than 1K difference between MAX and MIN values

		between the two experiments, thus the time step is NOT introducing any

		direct concerns.

		FOR the VL1 run, VL1_Ls155.090500,  I used albedo (0.25) and thermal inertia

		(347, 8.5 or so in funny units..) values from the 1x1 data sets I have pre-

		TES here on martian in  ~/gcm/gcmdata  in the inertia.dat  and  albedo.dat

		files;  note that this thermal inertia value is similar to the MPF value

		of 336 quoted in Haberle et al. (1999) and that the VL1 albedo value is

		substantially larger than the MPF value of 0.16.

		FOR the file MPF_Ls155.090500, this Ls corresponds closely to the seasonal

		date of the first PRESIDENTIAL MET session (session 1030), in which we had

		continuous sampling at 4 second interval from ~6 AM on the morning of sol 25

		through 6 AM on the morning of Sol 26.  These model-result 1.5 meter

		temperatures are within 2K of the observed afternoon peak 1.4 meter air

		temperatures, but the modeled morning minimum is 4-5 K colder than was

		observed.
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