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Terrain suitability studies – what is it?
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MARS GIS LANDING SITE SUITABILITY MODELS. 
D. Curkendall1, T. Hare2, R. Anderson1, E.
Dobinson1 and L. Plesea1, 1Jet Propulsion Laboratory, 
Caltech, 4800 Oak Grove Drive, Pasadena, CA, 91109-
8099,
dcw@jpl.nasa.gov, 2U.S. Geological Survey, 2255 N. 
Gemini Dr., Flagstaff, AZ, 86001.
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/2110.pdf

Terrain suitability studies – example
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Linear development study – Aspects selected

• Geology, soils and geotechnical aspects
• Topography (slope)
• Surface water and wetlands
• Groundwater impacts
• Ecological and biodiversity issues
• Land use and ownership
• Transport and servitudes
• Agriculture 
• Cultural heritage
• Palaeontology 
• A baseline Social Impact Assessment
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Suitability ranking - Geotechnical

Excavatibility Slope steepness
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• Avoid areas of high river density 
• Avoid high water yield areas
• Areas that would flood regularly
• Avoid special wetlands and waterfalls
• Avoid water supply infrastructure
• Avoid main water sources (e.g. boreholes) in water 

stressed area
• Avoid known sites where people access water for domestic 

purposes
• Avoid irrigated areas and infrastructure
• Align with existing infrastructure crossing rivers

Suitability ranking - Freshwater
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Suitability ranking - Transport
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Classification and ranking of the geospatial data

Digital Elevation Model (DEM) Slope in degrees Classi fied in terms of slope suitability

Slope steepness
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Converting to impedances 
(e.g. for Geotechnical)

Large dam

Geotechnical Impedance layer
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Least Cost Path

Geotechnical Impedance layer Least cost paths
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Evaluating the results / comparing alternatives
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Determining feasible corridors
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Benefits of a TSS in the feasibility phase

To be assessed.Generating a number of alternatives using GIS is beneficial for a study

YESInterdisciplinary approach

Not tested.Minimising costs

Not tested.Desktop prior fieldwork, more focussed fieldwork

Not tested.Communication between the community, decision makers and I&APs

YESChangeable & repeatable

YESAudit trail that can be reviewed

YESOpen & explicit process

CommentBenefits mentioned in the literature:
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Limitations & recommendations

• Geospatial data still difficult
• Access
• Frequent updates
• Accuracy

• TSS could be an easy desktop study to determine 
feasible corridors

• Follow up with a CBA, risk assessment and route 
refinement
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Thank You


