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ABSTRACT: Soil erosion and sedimentation assessment is
fundamental in both engineering practice and hydrologic research. A
wide range of mathematical models have been developed during
years; they can be classified in two categories: a) models mainly
oriented to hillslope surface erosion that concentrate attention to rill
and interrill processes, and b) models developed for simulating in-
streamphenomena mainly related to bed-load transport. In order to
predict erosion and sedimentation at the river basin scale, all
sediment related processes on hillslope and river channel need to be
simulated in an integrated model. Moreover, in poorly gauged
mountainous river basins, where available measurements and data
are generally limited, models need to be kept as simple as possible in
order to limit the number of parameters.

The erosion and sedimentation model (ERODE) developed in this
study combines raster USLE parameters to the spatially distributed
physically based hydrological model FEST-WB processes with
minimal data requirement. In particular, the model takes in account
rain splash detachment in overland areas and shear stress erosion in
channel areas. Sediment transport and sedimentation are evaluated
along the river network by calculating the transport capacity trough
the unit streampower theory.

The model was applied to an Alpine river basin in Northern Italy
and it was validated against measurements of suspended solids and
total sediment transport at the basin scale. The results showthat the
model is able to correctly simulate stormand within-stormerosion
and deposition.
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CASE STUDY

The Toce watershed extracted from the 

digital elevation model showing locations 

of the 25 rain gauges

The subject area is the river Toce basin, a typical alpine

basin with a total drainage area of about 1700 km², with

nearly 32% of the total area above 2000 m a.s.l.. It is

located in the north of the Piedmont region in Italy (Fig.

1). Climate conditions are typically humid, characterized

by higher precipitations in autumn and spring. The annual

average precipitation exceeds 2000 mm. Climatic

characteristics, together with morphology and soil

texture, frequently induced flood events in the past years.

Most of the presented results are related to the Anza

river basin, a tributary of the river Toce, with a total

drainage area of about 261 km².

Available digital cartographic data include: the Digital

Elevation Model (DEM) available in raster format at 100

m x 100 m resolution; CORINE land cover maps (CEC,

1994, EEA, 2000) updated in the year 2000 available in

vector format; pedologic characteristics for soils available

in vector format.

River Toce  Basin - Italy

SIMULATION RESULTS

Validation of suspended solid simulation: comparison 

between continuous turbidity measurements and simulation 

at Candoglia

SEDIMENT DETACHMENT

Channel erosion

( ) slrir CSFKiD 20138.0=

)sin4(8.005.1 θ−−= EXPSF
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i=    rainfall rate

K=   soil erodibility(USLE)

Cslr= land use soil loss ratio (USLE)

b=   slope

Q=   discharge

S=   slope

α=   calibration parameter

β=   calibration parameter

Splash erosion

Sun, H., P. S. Cornish, and T. M. Daniell (2002), 
Contour-based digital elevation modeling of watershed 
erosion and sedimentation: Erosion and sedimentation 
estimation tool (EROSET), Water Resour. Res., 38(11), 
1233.

SEDIMENT TRANSPORT

Transport capacity - deposition

W = sediment storage

Q = sediment discharge

τ =   travel time

∆s=   channel length

v0= normal flow velocity

Sediment routing
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Ct = transport capacity

P = unit stream power

R = hydraulic radius

ω=   settling velocity

n= Manning roughness

A = wetted area

Yang, C.T. (1 973). "Incipient Motion and 
Sediment Transport," Journal of the 
Hydraulic Division,
ASCE, vol. 99, no. HY 10, pp. 1679-1704.

Moore, I. and Burch, G. (1986) Physical 
basis of the length-slope factor in the 
Universal Soil Loss Equation. Soil Society 
of America Journal, 50, 1294 – 1298..
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Validation of suspended solid simulation: comparison 

between sampled TSS and simulation at Candoglia
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