represents the morphology
£ ni;pomt in_time. High resolution
_models can be used for the
rpholgglc changes by subtracting
- . Figure (1)
'Qf the Suggadin mountain

florod event and have been
ords from sediment dredging.
The calculated volumes contain pore volumes and
fine sediments. The calculated ~erosion . and
deposition volumes can be accumulated for the
whole channel starting from the most upstream

point. The difference between erosion and
deposition is the transported sediment volume
(Figure 2). One has to consider the time span

between the generation of the two elevation models.
For torrents and mountain streams it is generally
assumed, that major morphologic changes are only

Modelling sediment transport in a mountain stream and
comparison of the morphologic changes with LIiDAR data

Michael Chiaril, Elisabeth Mairl, Dieter Rickenmann?:2

(1) Institute of Mountain Risk Engineering, University of Natural Resources and Applied Life Sciences
(2) Swiss Federal Institute for Forest, Snow and Landscape Research (WSL), Mountain Hydrology and Torrents

INTERPRAEVENT

International
Research Society

[m]
Bl -100--50
Bl 50--20
Bl 20--1.0
Bl 1.0-05
| 05--0.25
| -025-025
0.25-05
Bl os5-1.0
B 10-20
- 20-50

Figure 1: Calculated erosion-al
the Suggadinbach. Two high res
used to calculate the morghol{ﬁrc change

2005 flood event. ¢4 % .S 5 .
- %’ Ay o
il » 7

- ,, “

EROSION / DEPOSITION \ -

for,ﬂrver reach of
ation’models have ba@
au by thg‘ August

e ST
p 28

3. Comparison with bedlo 2d transport volumes obtalned by
the SETRAC model

A one-dimensional sediment routlng model for steep torr
has been developed at the University of Natural Resources and Applied Life Sciences, Vienna
(Rickenmann et al. 2006). Three flov ';stahce approaches appropriate for steep channel
gradients have been implemented. Four formulas are established to take into account the
effect of flow resistance due to form roughness on sediment transport. The extent of the
reduction can be related to different roughness structures (Chiari and Rickenmann 2007).
These formulas can be combined with different bedload transport equations for steep slopes.
Changes due to erosion and deposition as well as fractional bedload transport can be
considered. Without " consideration of form .roughness losses the bedload transport is
overestimated (Fig. 3). Considering a constant exponent (a=1.5) in equation (2) results in a
better agreement with the reconstructed bedload transport. A variable exponent (1.1 < a < 1.5)
depending on the roughness structures allows for a better cahbratlon of the model (Fig. 4).
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