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Why studying sediment transfer processes ?



Increase of vulnerability X intense meteorological events 

= increase of risks

August 2005, flood and debris 

flows provoked economic losses 

of 2 billion euros



Geomorphological hazards as Bedload transport 

& Debris flows are still partly ignored

Parameters acting on debris flow triggering are complex :

Á Meteorology(intensity and duration of rainfalls, snow cover,é)

Á Topography (slopes > 15°, altitude, freeze-thaw cycles,é)

Á Geomorphology(sediment supply zones, sediment thickness,é)

Á Hydrology (structure hydrography, underground water, glacier,é)

Á Permafrost

Á Geology(faults, lithology,é)
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A better mapping recognition of torrential 

systems, based on geomorphological 

mapping may improve knowledge of the 

phenomena



Some geomorphological maps



Serrano, 2005

Marwa, 2005

Baroni et al. 2007



Sallun Filho, 2007

Geomorphological of Macedonia

Otto, 2006

Mazzoni, 2007



Jansson, 2005

British Columbia, 2003

Gustavsson, 2005

Atlas de la Suisse 2.0

Jansson, 2005



Grecu, 2002

Kienholz, 1978

Kienholz & Krummenacher, 1995



Geomorphological Maps

ÁFew maps on geomorphological hazards

ÁFew maps on morphodynamics

ÁSediment transfer study at big scales

(1: 10000 ï1: 5000)

ÁIncrease difficulty to distinguish 

erosion / accumulation landforms that

often superposed



Geomorphological Maps

ÁFew maps on geomorphological hazards

ÁFew maps on morphodynamics

ÁSediment transfer study at big scales

(1: 10000 ï1: 5000)

ÁIncrease difficulty to distinguish 

erosion / accumulation landforms that

often superposed

ÁConsidering the system as different

sediment storages emptying each 

other

ÁGIS applications



Study site
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Aletsch Glacier

Bochtür
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Geomorphologic context

Bollschweiler et al. (2007)

ÁOccurrence of debris flows

ÁBetween 1905 and 1907 &

Four events after 1987

ÁDendrogeomorphological studies

(> 400 spruces)

Á11 past active channels



Typical torrential system (1)

Drainage

basin

-Événements

-Particularités du site

Channel

Massa gorges

Alluvial fan

Drainage

basin



Several types of sediment stores in the gullying zone

Alluvial 

Deposits (natural levees)

Rockfalls in folded

and fractured rocks

Landslide



GIS applications



Hillshading

The Hillshade function obtains the 

hypothetical illumination of a 

surface by determining illumination 

values for each cell in a raster.

Ámore precision

Ádelineation accumulation

landforms

Ástructural landforms hidden by 

vegtetation

SWISSTOPO has two types of 

DEM based on very high 

accuracy laser measures (ñMNSò 

and ñMNT-MOò). 

The precision of these models is 

about ± 150 cm for the first one ±

and 50 cm fort the second one 

with, for both of them, a density of 

points of 1/m2

MNT-MO © 2005 Swisstopo (DV023270)



Hillshading and geomorphologic features

MNT-MO © 2005 Swisstopo (DV023270)

Tardiglacial Morainic 

ridge

Erosional escarpmentAlluvial deposits/bedrock 

&(debris flow lobes)


