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 Modelling Martian Flows 
1. Background 

A decade of high-resolution monitoring has 

revealed extensive activity in fresh Martian 

gullies. Flows within the gullies are diverse: 

they can be relatively light or dark, colourful 

or bland, and range from superficial deposits 

to 10-meter-scale topographic changes. There 

are observations of erosion and transport of 

material within gullies, new terraces, freshly 

eroded channel segments, migrating sinuous 

curves, channel abandonment, and lobate de-

posits. The timing of the observed activity 

closely correlates with the presence of sea-

sonal CO2 frost, so the current changes must 

be part of ongoing gully formation that is 

driven largely by its presence. The cumula-

tive effect of many flows erodes alcoves and 

channels and builds lobate aprons, with no 

involvement of liquid water. Instead, flows 

are most likely mobilised by sublimation of 

entrained CO2 ice or directly by block of CO2 

ice.  

 

Gullies on a dune face in Russel crater 

 

2. Methodology 

This project will develop simulation code for 

for Martian flows consisting of subliming 

CO2 ice and regolith and compare the results 

with observations. The student should have a 

strong quantitative background and good pro-

gramming skills in a suitable language, e.g. 

MATLAB, Python, Fortran 

Gully flows in Selevac crater 
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