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ISSI Northern plains mapping 

 Scientific Goal : To determine the geologic and stratigraphic character of the 
martian northern plains, with particular regard to the role that near-surface ice 
has played in their evolutionary history 
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• ~ 90%  of the surface of Mars has been 
covered by CTX images (~ 6 m/pixel). 
 

• We are able to identify increasing numbers 
and varieties of small-scale landforms.  
 

• By rough approximation, it would take 1.3 
million 24 inch monitors to display the area 
of Mars covered by CTX images at 1:10,000 
scale or approximately 10 km2 per screen.  
 

• This becomes problematic when attempting 
regional or global-scale studies of metre-
scale landforms.  

The Scale of the Problem 



Approach 

 Map latitudinal “swathes” in the three main basins that comprise Mars’ 
northern plains 

 

 

Swath: 
- 250 km wide 
- 3000 km long 
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Results from Utopia 

The mapping strip was divided into a 15 x 150 grid of squares, each 20 by 20 km. 
 
THEMIS IR day and CTX images were then viewed systematically at up to 1:10,000 
scale for each grid-square. 



Utopia Planitia grid mapping 

MOLA 

Tanaka et al., 2005 



Grid Mapping - the Solution 

 grid-based mapping is a powerful approach that allows for systematic 
identification of the distribution of multiple landform types across very 
large continuous areas on regional to global scales 

We opted for a Cassini projection centred on the centre of each of 
three strips.  minimal distortion 



Performing the Mapping with ArcGis 

- Identification for the presence of a specific landform in each cell of an overlain grid. 
- For each of these landforms, their presence (or absence) in each grid-square is 
recorded in the grid-square shapefile attribute table. 
 

Mapping Presence Dominance Absence No data 

Gullies 1 0 P 2 Frequency of occurrence : 
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Pros Cons 

Rapidly, ensures all areas are covered, 

actively marking negative results. At full 

CTX resolution. 

If a landform needs to be added later, it 

would require going back over the whole 

dataset. 

Reproducible and scalable with group 

efforts. Transitions between colleagues 

are easier than traditional mapping as 

there are no lines or units to match up. 

Hard to discriminate between a single 

landform in a sub-grid, and many 

landforms covering perhaps 25% of the 

sub-grid.  

Allows large datasets to be published in a 

series of smaller maps. 

Tedious to implement, and doesn’t give a 

feel for the study area in the same way 

that mapping does. 

Comparable data for several strips across 

an area. 

  

Several landforms can be mapped at 

once. 

  

Only basic mapping and GIS skills needed.   

Pros and Cons of Grid Mapping 



When to use the Grid Mapping Approach 

• Spatial information on small landforms 
• Over a large area 
• With multiple landform and terrain types. 
• High resolution datasets 
• And if density information is not a priority 

 

Grid Mapping is NOT a replacement for traditional geological mapping. 

…but does provide a solution to the problems of large scale geomorphological mapping. 

If the project requires: 

Then Grid Mapping could provide a viable and efficient approach. 



Thank you for listening… 


