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Climatic conditions on planet Mars might be mainly 
described by its mean annual temperature of -60'~ and its 
atmospheric pressure of about 600 Pa (6 mb) which involve a dry 
periglacial type climate. Even taking into account this low 
pressure, it might be considered that the water-ice equilibrium 
temperature is about O'C (ATm r 0,00737 kbar-lx n p  (1)). 
Permafrost extends all over planet Mars with a near surface 
ground-ice at mid and high latitudes. Sublimation of the ice 
contained in the upper layers at equatorial latitudes implies a 
deep ground-ice (2, 3). 

Like in the coldest terrestrial periglacial regions as 
Yakutia (Siberia), the important width of some martian outflow 
channels and the presence of permanent ground-ice lead to the 
idea that thermal erosion existed during fluvial outbursts (4). 
The thermal erosion process follows from a thermal action of 
thawing produced by the heat exhange between the water flow and 
the frozen ground and a mechanical action of sediment transport.. 
For example, Siberian backwearing of river slopes can reach 25 
m/year ( 5 ,  6). Due to the poor information about fluvial actions 
on Mars and to the complexity of the thermal process of change 
of phase and of the mass transport phenomena, the study of the 
fluvial thermo-erosion in Mars presents great difficulties. 

From the qualitative point 'of view, this papeY proposes 
some physical models which could describe the interaction of the 
thermal process and of the sediment transport:. From the 
quantitative point of view, only thermal models are proposed and 
discuted. 

Roughly, it is considered here that thermal erosion 
consists of the wash-out by mechanical action of the unfrozen 
sediments. The zones undergoing the most efficient erosion are 
the river banks; in this circonstances, study of bidimensionnal 
thermal processes with change of phase are necessary. Such a 
problem will be analysed in other paper. Here, mechanical 
erosion, of the bottom of wide rivers (martian outflows) is 
considered using a unidimensionnal thermal model. In such a 
model, a semi-infinite soil are considered with an initial 
temperature equal to the equilibrium water-ice temperature; 
thawing is supposed existing due to a fluvial flow at Celsius 
Positive temperature producing a thermal flux on the bottom 
through the deep ground. 

Results on the melting front propagation using different 
models are discussed. A strong model which describes extreme 
conditions supposes constant thermal flux on the ground surface 
and a immediat removal of unfrozen sediments (fig. 2). Other 
models don't take into account such a wash-out of unfrozen 
sediments and consider either a constant flux (fig. 3), or a 
constant heat transfert coefficient. Determination of this 
coefficient needs the calculation of non dimensionnal numbers 
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(Reynolds, Prandtl, Nusselt) and the consideration of turbulent 
regime of flow: V L  Reynolds Number Re= 

Prandtl Number pr=hL 
Nusselt Number Nu =K= F(Re, Pr) 
where L is the depth of the river, V the velocity of the 

flow,b , oc and K are respectivelly the kinematic viscosity, the 
thermal diffusivity and the thermal'conductivity of the water; h 
is the heat transfer coefficient. 

The discussion of results show the different importance of 
fundamental parameters involved in the thermal processes and a 
preliminary choice of the model giving the best satisfaction. 

A rechearch program is proposed in order to take into 
account interaction of thermal processes and mechanical erosion, 
for both unidimensional and bidimensionnal models. Concerninq 
futur planetary missions, suggestions are made in order to get 
more detailled observation of certain physical and morphological 
interestinq aspects, 
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