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TOP 6 LANDING SITES

THERMOPHYSICAL PROPERTIES


IRTM and TES Albedo Data Set Courtesy P. Christensen


TES Thermal Inertia from Mellon et al. [2000]

	Landing Site

	Elysium Planitia

	EP49B

	

	Gale Crater

	EP82A

	

	Gusev Crater

	EP55A South

	

	Hematite (Meridiani)

	TM9A

	TM10A

	TM19B

	TM20B

	TM21B

	

	Isidis Planitia

	IP84A

	IP85A

	IP96B

	IP98B

	

	Melas Chasma

	VM53A

	VM53"B"

	

	Vallis Marineris outflow

	VM41A


	TES Bulk TI mean

	194.74

	

	

	323.24

	

	

	302.54

	

	

	263.34

	254.19

	263.70

	257.56

	243.43

	

	

	487.54

	465.90

	507.20

	487.60

	

	

	308.32

	307.95

	

	

	397.03


	TES Albedo mean

	0.275

	

	

	0.215

	

	

	0.230

	

	

	0.157

	0.160

	0.154

	0.153

	0.131

	

	

	0.227

	0.221

	0.226

	0.215

	

	

	0.168

	0.168

	

	

	0.138


	IRTM FC TI mean

	207.21

	

	

	240.35

	

	

	247.67

	

	

	298.17

	308.62

	298.17

	307.23

	290.93

	

	

	392.92

	368.89

	378.29

	352.51

	

	

	253.31

	253.31

	

	

	298.17


	IRTM Rocks mean

	9.86

	

	

	15.00

	

	

	5.75

	

	

	6.33

	6.33

	6.33

	5.50

	6.40

	

	

	15.25

	16.00

	17.83

	16.33

	

	

	11.60

	11.60

	

	

	14.67


COARSE INTERPRETATION OF LANDING SITES

Based on TES Thermal Inertia and Albedo & IRTM Fine Component Thermal Inertia and Rock Abundance and Comparisons to VL1, 2 and MPF Sites

GALE, EP82A

Thermal Inertia, Albedo, Rock Abundance Similar to VL and MPF Sites


Probably Like 3 Landing Sites – Rocky but less Dust

Gusev, EP55A


Similar to Gale but Fewer Rocks


Low to Moderate Rocks and Moderately Dusty

Hematite Sites

Moderate Thermal Inertia and Fine Component Thermal Inertia, Very Low Albedo, Few Rocks


Completely Unlike the 3 Landing Sites, Probably Little Dust

Isidis Sites

High Thermal Inertia and High Fine Component Thermal Inertia, Moderate Albedo, High Rock Abundance, [High Red/Blue Ratio, (to N)]

Rocky Sites with Possibly Weathered Crusty Surface

Melas Chasma Sites

Moderate Thermal Inertia (Bulk and Fine Component), Moderate Rocks, Low Albedo

Moderately Rocky Sites with Little Dust, Unlike 3 Landing Sites

EOS Chasma

High Bulk Thermal Inertia and Moderate Fine Component Thermal Inertia, Rocky, Low Albedo

Rocky and Crusty Surface with Little Dust

TABLE OF THERMOPHYSICAL PROPERTIES OF NADIR LANDING SITES

	Landing Site
	TES Bulk TI
	TES Albedo
	IRTM FC TI
	IRTM Rocks

	
	
	
	
	

	Hematite
	
	
	
	

	TM22B
	290
	0.147
	303
	7

	TM23B
	244
	0.130
	287
	8

	TM12A
	276
	0.129
	291
	8

	TM11A
	284
	0.148
	303
	7

	
	
	
	
	

	Boedickker
	
	
	
	

	EP64A
	325
	0.216
	268
	4

	
	
	
	
	

	Un-named Crater EP69A
	293
	0.242
	276
	6

	
	
	
	
	

	Isidis
	
	
	
	

	IP84A
	488
	0.227
	393
	15

	IP96B
	507
	0.226
	379
	18

	
	
	
	
	

	Merid Crater
	
	
	
	

	TM15A
	321
	0.133
	311
	8

	TM16A
	316
	0.132
	309
	7

	
	
	
	
	

	Merid High
	
	
	
	

	TM13A
	325
	0.180
	289
	12

	TM24B
	340
	0.183
	291
	12

	
	
	
	
	

	NE VM Outflo VM37A
	507
	0.144
	331
	20

	
	
	
	
	

	Central VM

VM44A
	638
	0.130
	311
	18

	
	
	
	
	

	Ganges VM42A
	436
	0.137
	284
	13


COARSE INTERPRETATION OF NADIR LANDING SITES

Hematite Sites

Moderate Thermal Inertia and Fine Component Thermal Inertia, Very Low Albedo, Few Rocks


Completely Unlike the 3 Landing Sites, Probably Little Dust

Boedickker Crater, EP64A and Unnamed Crater, EP69A

Thermal Inertia & Albedo Sim to VL and MPF Sites, but few rocks

Probably Like 3 Landing Sites – Moderately Dusty, but few rocks

Isidis Sites

High Thermal Inertia and High Fine Component Thermal Inertia, Moderate Albedo, High Rock Abundance, [High Red/Blue Ratio, N]

Rocky Sites with Possibly Weathered Crusty Surface

Meridiani Crater, TM15A, TM16A

Moderate Thermal Inertia, Low Albedo, Average Rock Abundance

Sites probably have average rock abundance with little dust

Meridiani Highlands, TM13A, TM24B

Moderate Thermal Inertia and Low Albedo, Moderate rocks

Sites with moderate rock abundance and little dust

Valles Marineris Sites, NE VM Outflow, VM37A; Central VM, VM44A; Ganges, VM42A

High Thermal Inertia and fine component thermal inertia, Low Albedo and high rock abundance

Rocky sites with well developed duricrust and little dust

Elysium Flow Sites

Moderate Thermal Inertia, High Albedo, Moderate Rocks


Moderately Rocky and Dusty

Ares Vallis Tributary

Mod/High Thermal Inertia, High Albedo, Low/Mod Rocks


Low/Moderate Rocks with Moderate Dust

Sinus Meridiani

High Thermal Inertia, Mod Albedo, Rocky


Rocky with Moderate Dust

Highlands

Moderate Thermal Inertia, High Albedo, Moderate Rocks


Moderately Rocky and Dusty

THERMAL INERTIA VERSUS ALBEDO
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THERMAL INERTIA VERSUS ALBEDO
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PLOT OF THERMOPHYSICAL PROPERTIES

[image: image3.wmf]
Plot from Golombek et al. [2001] LPSC XXXII, Abstract #1115.

Table of Slope and Relief Properties of Potential MER Landing Sites

MOLA Data [ROTO Sites followed by Nadir Sites]

	Site
	Pulse Width

(m)
	RMS Slope

(deg.)
	Median Slope

(deg.)
	IQS

(m)

	ROTO
	
	
	
	

	Gale Crater


	5
	6
	3
	100

	Gusev Crater
	6*
	3
	1
	75

	Hematite

Terra Meridiani
	2
	1
	0.5
	25

	Isidis Planitia
	4
	2
	1
	50

	Melas Chasma
	5
	6
	4
	100

	Eos Chasma, VM Out
	4
	8
	2
	125

	
	
	
	
	

	Nadir
	
	
	
	

	Boedickker Crater
	4*
	5
	2
	50

	Candor SW
	12
	8
	4
	100

	Candor NE


	8
	10
	8
	250

	Central Valles Marineris
	4
	12
	5
	200

	EP69A Unnamed Crater
	6
	6
	2
	75

	Ganges Chasma
	8
	10
	5
	175

	Meridiani Crater
	4
	3
	1
	50

	Meridiani Highlands
	4
	3
	1
	50

	NE VM Out
	4
	6
	3
	100

	
	
	
	
	

	Other
	
	
	
	

	Pathfinder
	
	3
	1
	50

	Viking 1
	
	1
	1
	25


Data From 

Aharonson, O., M.T. Zuber and D.H. Rothman, Statistics of Mars' topography from MOLA: Slopes, correlations and physical models, J. Geophys.Res., in press, 2001.

SLOPE AND PULSE SPREAD

[Site Ellipses, Average]

Site                      

1.2km Slope



Pulse Spread ______________



Mean
StdDev.
MaxValue
MinValue
   
Mean
StdDev.
MaxValue
MinValue


Hematite9A
0.25

0.31

4.22

0.002

0.76

0.25

2.73

0.02

Hematite19B
0.30

0.37

2.59

0.002

0.76

0.43

6.32

0.02

Hematite20B
0.21

0.21

2.43

0.007

0.71

0.29

3.64

0.00

Hematite10A
0.24

0.29

2.53

0.007

0.76

0.30

3.37

0.03

Hematite21B
0.21

0.29

4.15

0.005

0.64

0.26

4.68

0.10

Melas53A

1.49

1.74

15.33
0.072

1.66

1.22

9.84

0.00

MelasB

1.49

1.51

11.86
0.072

1.87

1.50

11.9

0.00

Isidis85A

0.40

0.70

4.43

0.004

1.22

0.93

15.4

0.01

Isidis98B

0.53

0.86

8.22

0.005

1.19

0.76

11.01
0.03

EosChasma
1.01

1.40

11.47
0.016

0.84

0.82

7.60

0.00

Gale


2.15

2.33

14.92
0.031

1.45

1.37

10.1

0.00

Gusev

0.60

0.93

6.82

0.015

2.15

0.90

4.69

0.44

VL1


0.29

0.58

9.99

0.003

VL2


0.26

0.18

1.5

0.003

MPF


0.31

0.76

9.25

0.0004

SLOPE AND PULSE SPREAD

Latest Ellipses (Along Track) 

	Landing Site
	Slope Mean (°)
	Slope Std. Dev. (°)
	Pulse Width Mean
	Pulse Width Std. Dev.

	ROTOs
	
	
	
	

	Elysium Flow
	
	
	
	

	EP49B
	1.28
	3.74
	1.24
	0.45

	
	
	
	
	

	Eos
	
	
	
	

	VM41A
	5.13
	6.91
	1.09
	0.98

	
	
	
	
	

	Gale
	
	
	
	

	EP82A
	6.05
	6.86
	1.15
	0.76

	
	
	
	
	

	Gusev
	
	
	
	

	EP55A
	1.36
	1.75
	2.16
	0.98

	
	
	
	
	

	Hematite
	
	
	
	

	TM9A
	0.57
	1.78
	0.72
	0.18

	TM10A
	0.61
	0.79
	0.84
	0.33

	TM19B
	0.38
	0.47
	0.72
	0.21

	TM20B
	0.5
	0.69
	0.78
	0.24

	
	
	
	
	

	Isidis
	
	
	
	

	IP85A
	1.03
	3.1
	1.43
	0.99

	IP98B
	3.74
	6.64
	1.09
	0.78

	
	
	
	
	

	Melas
	
	
	
	

	VM53A
	6.52
	8.48
	1.13
	0.88

	B Site
	6.62
	8.76
	1.16
	0.92

	
	
	
	
	

	
	
	
	
	


SLOPE AND PULSE SPREAD

Latest Ellipses (Along Track)

	Nadirs
	
	
	
	

	Boedickker Crater
	
	
	
	

	EP64A
	2.7
	4.67
	too far S for data
	too far S for data

	Central Vallis Mar.
	
	
	
	

	VM44A
	11.01
	12.53
	1.89
	1.39

	EP69A Crater
	
	
	
	

	EP69A 
	2.37
	2.72
	2.16
	0.86

	Hematite
	
	
	
	

	TM11A
	2.6
	4.48
	1.23
	1.02

	TM12A
	1.39
	1.86
	0.78
	0.61

	TM21B
	0.62
	0.63
	0.6
	0.34

	TM22B
	1.64
	3.40
	0.75
	0.35

	TM23B
	0.84
	0.90
	0.7
	0.32

	Isidis Planitia 
	
	
	
	

	IP84A
	1.38
	4.16
	1.16
	0.6

	IP96B
	0.52
	1.16
	1.17
	0.36

	Meridiani Crater
	
	
	
	

	TM15A
	1.30
	2.71
	0.77
	0.43

	TM16A
	1.99
	4.13
	0.95
	0.68

	Meridiani Highlands
	
	
	
	

	TM13A
	1.26
	2.16
	0.95
	0.46

	TM24B
	1.38
	2.09
	0.94
	0.33

	NE Vallis Mar. Outflow
	
	
	
	

	VM37A
	4.27
	6.86
	1.7
	1.02

	New Highlands
	
	
	
	

	Ares Vallis Trib.
	1.88
	1.79
	1.37
	0.7

	Sinus Meridiani Highlands
	0.59
	0.52
	0.96
	0.29

	Highlands
	1.79
	1.94
	1.94
	0.97


POSSIBLE ELLIPSE SHIFTS

HEMATITE – Slight Shifts Possible, More Ellipse in Hematite

TM21B South and East to avoid >-1.3 km contour & Secondary Craters



TM10A to NE

EOS CHASMA – 

High Slopes at Ends, Shift to NE or SW, 0.6 km in 12 km, 2.9°

GUSEV – Shift West avoid 0.4 km in 6 km, 3.8° 

Shift South to Get Closer to Channel

GALE – Cannot Fit, Over 1 km Relief at ends of Ellipse



Fails 2° Over 1 km Slope Criterion

MELAS - Barely Fits, Few km at Ends that Exceed 2° Slope Criterion

ISIDIS - Could Move NE to Lower I, [5N, 272W]

NE VM OUTFLOW - Does Not Fit, Steep Slopes E, SW Appears Rough

MERIDIANI HIGHLANDS - Could Move W to Avoid Scarp

MERIDIANI CRATER, SINUS MERID. HIGHLANDS, HIGHLANDS - OK

EP69A – Does Not Fit, Ellipse is 20 km too Long

BOEDICKKER - Does Not Fit, Ellipse is 35 km too Long

ARES VALLIS TRIBUTARY – Could Move S

ELYSIUM FLOW – Could Move

SITES WITH PROBLEMS AND/OR CONCERNS

PROBLEMS

GALE, BOEDICKKER, EP69A – Ellipse Does Not Fit, Dusty 

NE VM OUTFLOW – Ellipse Does Not Fit, West Half Rough

Central Valles Marineris – Ellipse Does Not Fit


CONCERNS

GUSEV – BiModal and High Pulse Spread, Dusty

MELAS – Slopes over 1.2 km Length are High

ISIDIS, EOS, Central & NE VM – Very High Thermal Inertia, Rocky >15%




IP85A, IP84A Just High Thermal Inertia, Could Move N to Lower I

ELYSIUM FLOW - Dusty

SITES WITHOUT PROBLEMS AND/OR CONCERNS

HEMATITE

MERIDIANI CRATER AND HIGHLANDS

              Landing Site Workshop II   MPG   10/18/01


