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Introduction: Formation of deltas and alluvial fans 

is the result of transport and deposition of the material 

by flowing fluid. These forms are known to exist on 

Earth and Mars, and they have been observed recently 

on Titan, a the largest moon of Saturn. Titan is the only 

celestial body other than Earth where current surface 

conditions allow liquids – liquid hydrocarbons – to 

exist and flow on the surface. We model erosion, 

transport and deposition in rivers on Titan and Earth to 

compare similarities and differences between these 

processes. We give special attention to delta-like forms 

observed at the south-western shore of Ontario Lacus. 

Parameters of the Models: We consider several 

liquids in our modeling, including liquid methane, me-

thane-nitrogen mixture that may be falling as rain on 

Titan and the mixture containing heavier hydrocarbons  

(ethane, propane and butane) thought to be the liquid 

forming Titan’s lakes (see e.g. [1]). The sediments 

considered in our simulations for terrestrial conditions 

are grains of quartz; on Titan we consider water ice 

grains and solid hydrocarbons precipitated from the 

atmosphere. 

Sample Results: Figures 1 and 2 show results of 

simulations with the same channel and lake geometry, 

initial liquid level and discharge, but for two different 

planets. Note that more material has been displaced on 

Titan (Figure 2). 

 
Figure 1: Result of sediment transport simulation: 

bed elevation after 60 days under terrestrial conditions. 

 
Figure 2: Result of sediment transport simulation: 

bed elevation after 60 days under Titan’s conditions 

(icy sediments).  

Basic Equations: We use two-dimensional depth-

averaged hydrodynamic numerical model, based on the 

Reynolds approximation of momentum equations and 

the continuity equation. Additional equations are used 

to describe bed-load transport, suspended sediment 

transport and deposition (see  e.g. [2]). 

Summary and Conclusions: Our simulations show 

that on Titan the material is transported more easily 

than on Earth and the development of river deltas is 

faster. This result is in agreement with earlier models 

[3]. 
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