
A2

Soil Water Dynamics, Surface Runoff, Groundwater 
Recharge, and Soil Degradation on Local to Regional Scale

Catchments – local to regional scale

• nested approach: investigated catchments from local to regional scale
(from 3 to 15.000 km2)

• data of CATCH project within the HVO basin
• intensive measurements 

at the super test site (30 km2)

Colours: 
differently sized 
subcatchments

Hydrological modelling on different scales
process based                             conceptual 

• model calibration versus physical interpretation of model parameters
• feasibility of the model to be used for scenario analysis
• feasibility of coupling to the atmosphere and to socio-economic factors

(anthropogenic influence and its effect on the water cycle)
• validation and quality assessment of the model (uncertainty analysis)

Hydro GIS – data base of the Ouémé basin

• digitised spatial data: 
digital elevation model 1:200.000 and USGS                   
soil map 1:200.000
vegetation classifications A3 and USGS
geological map 1:200.000  dem

• available temporal data: soils
climate station Parakou
rainfall gauges CATCH and met. service Bénin vegetation
discharge gauging stations CATCH and DH

• IMPETUS-measurements at the local scale (Aguima catchment)
(climate, soils, vegetation, topography, hydrogeology)

Catchment hydrology –
local scale (super test site)

• analysis of dominant processes for runoff 
generation 

• analysis of the effects of soil properties and 
vegetation distribution on runoff generation 
at the local scale

• analysis of soil water dynamics
• analysis of the spatial variability systemastics 

Objectives of subproject A2

• to understand the hydrological processes 
under subhumid tropical conditions

• to reproduce the catchment water fluxes by 
a hydrological model 

• to develop a tool for a scenario analysis of 
environmental and climate change effects 
on catchment hydrology

A2 within the IMPETUS network

Hydrogeology 

• analysis of the dominant processes concerning 
groundwater recharge 

• development of a conceptual hydrogeological 
model based on water chemistry

• analysis of the catchment water chemistry

Soil map and erosion plots

• analysis of the quality of the regional 
soil map 1:200.000 at the super test 
site scale (30 km2)

• analysis of dominant processes of  
soil genesis (influence of water)

• analysis of the effect of land use on  
erosion and soil loss

1,2 m

wall

soil

roof

overflow

drum

fixture

cultures

maize / bean 1

peanut / m
aize 1

cotton / cotton 1

cotton / maize 2 yam 3
savanna

ru
n 

of
f 

[l/
m

2 ]

0

1

2

3

4

5

so
il 

lo
ss

 [
g

/l]

0

10

20

30

40

50

run off
soil loss

1 culturesplantedon downhill rows
2 culturesplantedon parallel rows
3 culturesplantedon hills

Run off and Soil loss of different cultures
(mean values measured in 2001)

interceptionstorage

rootzone

unsaturated soil zone

groundwater reservoir

rainfall

surface runoff

interflow

baseflow

inteception ET

actual ET

groundwaterrecharge

percolation

netrainfall

minimum water level
topographic index

climate data

soil map
soil parameters

vegetation map
( from remote sensing)
vegetation parameter

spatial inputdatatemporally variable 
input data

lateral subsurface flow

percolation

percolation

surfacerunoff

capillaryrise

shortwave and longwave
radiation

precipiation

root zone

transmissionzone

transpiration
Interception

capillary fringe

infiltration evaporation

TOPLATS modelcoupling
to atm. models

feasible

basic data: weather, climate,   
soil, hydrogeology, hydrology, 

topography, vegetation

atmospheric
models

regional scale
hydrological models

local scale
hydrological models

local scale measurements
and mapping campaigns

A1

A4

A3
A2

A1

A2

scale

0

5000

10000

15000

20000

25000

30000

35000

40000

18
.0

6.
01

26
.0

6.
01

04
.0

7.
01

12
.0

7.
01

20
.0

7.
01

28
.0

7.
01

05
.0

8.
01

13
.0

8.
01

21
.0

8.
01

29
.0

8.
01

06
.0

9.
01

14
.0

9.
01

22
.0

9.
01

30
.0

9.
01

08
.1

0.
01

16
.1

0.
01

24
.1

0.
01

01
.1

1.
01

09
.1

1.
01

17
.1

1.
01

25
.1

1.
01

di
sc

ha
rg

e 
[m

³/d
]

0

10

20

30

40

50

60

70

80

90

100
pr

ec
ip

ita
tio

n 
[m

m
]

Niaou

upper Aguima

136.5609.13.5Niaou

23.0609.13.2upper Aguima

Runoff contribution [mm]
18.06.- 30.11.01

Precipitation [mm]
18.06. - 30.11.01

Catchment 
size [km²]

H. Bormann(1), T. Fass(3), B. Junge(2), S. Giertz(1), B. Diekkrüger(1), B. Reichert(3), A. Skowronek(2)

(1) Geographisches Institut, Univ. Bonn, Meckenheimer Allee 166, 53115 Bonn (2) Institut für Bodenkunde, Univ. Bonn, Nußallee 13, 53115 Bonn (3) Geologisches Institut, Univ. Bonn, Nußallee 8, 53115 Bonn


