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Fluvial systems are characterised by the processes of erosion, sediment transport and deposition.
Cainozoic history of fluvial system behaviour is imprinted both in erosion and depositional
features, such as river terraces and alluvial stratigraphic sequences. Numerical modelling of
erosion landscape evolution is useful for adequate interpretation of morphological features and
alluvial deposits, as well as for the better understanding of all difficulties and uncertainties of
such interpretation.

Basic for erosion modelling on the net of flowlines is so called equation of deformation
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Here Z is flow bed altitude; Qs is sediment transport rate; t is time; x is longitudinal coordinate; ¢
is eroded matter porosity and F is spatio-temporal function of tectonic deformation. Numerical
solution of (1) depends on type of functions for Qs and F, initial Digital Terrain Models of
erosion landscape, river water flow change in time/space and sea level change in time.
Two main examples are discussed: a small catchment of Brook Creek (New South Wales,
Australia) evolution during 40 years under land use changes and long profile of the Yana River
(East Siberia, Russia) transformation during the last two million years in the conditions of
tectonic uplift of Kular ridge.
For the Brook Creek catchment modelling initial Digital Elevation Model was performed from
year 1941 air-photos, the nearest hydrological station long-term water flow records were used
and sediment transport rate variability along the flow was described as sum of erosion and
deposition terms (Sidorchuk, 1999):
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Here W is flow width; q is specific flow discharge (m?/s); S is flow surface slope; Vi is particle
fall velocity in a turbulent flow; C is mean sediment concentration in flow; ke is erosion
coefficient and kq is deposition coefficient. Several scenarios of land use type (vegetation cover
quality) were appointed and deposition at the catchment mouth was simulated. These
depositional sequences (rate of deposition through time) were significantly different for the same
climate (water flow change), but different land use type. Inverse problem solution — the
reconstruction of water flow change through time from the depositional sequence, was therefore
possible only with the knowledge about land use type.

The initial and boundary conditions for the Yana River long profile modelling were much more
indefinite: the contemporary long profile was used as initial; water flow change was
reconstructed from fossil flora data (Sidorchuk, Panin, 1996); best fit Kular ridge uplift rate was
calculated from the model (Matveev et al., 1994) and sea level change through Cainozoic was
taken from Klige with co-authors (1998). Sediment transport rate (kg/s) for gravel was calculated
with Shamov’s (1954) formula
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and for sand with Rossinkiy-Kuzmin (1950) formula:
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Here D is sediment grain size; U is flow velocity; Ucr is velocity of erosion initiation and d is
flow depth. A system of terraces was simulated in this example. The model sensibility to initial
and boundary conditions uncertainty was analysed.



