IDRC 3§ CRDI /’\

Modelling the Hydrological Balance in the Zou Catclment at Atcherigbe
Outlet (Bénin Republic): Contribution to the Sustanable Use

of Water Resources
Luc Olliver Sintondiji*, Aymar Bossa®, Euloge K. AGBOSSOU"

University of Abomey-calavi / Faculty of Agronomy Science, Department of Natural Resources Management, Benin
2 University of Bonn, Geography Institute, Germany

~_Mens

O, UNveRsTT
8opmEy-cA

Introduction
As sub-Saharan (West Africa) catchments, the Zdohozent suffers water stress caused by climate antdropogenic influences. Such situations raispontant issues for sustainablg
development and lead to further consequences imguatjuatic ecosystem degradation, additional dostthe drinking water production, and damagebldmes and roads. This study interest|is
to implement a physics-based modelincrease the reliability of physical processdispate and human influences in the estimation afewbalance and soil loss through the basin.

Study area Modelling approach |>

This modelling study of the hydrological balanceswd SWAT model has been calibrated and validated fat watershed. The Hydrologic|
conducted in the zou catchment at Atchérigbé qutletf Response Units generated by the model SWAT arartie space where the variou:
stretching over a total area of approximately 6B88 in components of the water balance and the amountaofported sediment werdg
the center of Benin. evaluated. The run-off was estimated by the metsfodurve Number (SCS, 1972,
1986), which depends on the soil permeability, sodisture condition and its
vegetation cover. The soil water has been assemsmatding to the soil moisture
(saturated or unsaturated) by the method of path storage (Sloan and Moore
1984). The actual evapotranspiration was assesgéeiman’s method (1956). Ag
for the erosion, the Modified version of the UnsaiSoil Loss Equation of Williams
(1975) was used. The main data used were DEM ofeben, soil characteristics,
soils maps, land cover/land use maps, climate ahivation practices.
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Vegetation cover

L} Agricultural practices
HRU N
-Crops / Fallows (45%); [ A

-Brush/Grass savannah (24%). ‘ Weather H Daily wind speed, precipitation,
DMN/IRD/IMPETUS 6 Stations temperature, solar radiation...
Average annual rainfall : 1060 mm : o
Sensitivity analysis Calibration Sediments los according to land use type
Sensitivity L o
Parameters i Mean Parameter description 7:: e ——— Crops/ Brush Forest/
SCS runoff curve E T Land use fallows Savannah | Grazing | zoo lands
CN2 1 1.96 number for moisture £ a Observed Q Q RO|ME| A Sediments
condition II. o [[t/ha/y] 17.22 1.95 0.76 0.6
Threshold water depth o 2 L0 L0 L GCY
GWQMN 2 1.75 | in the shallow Sediments loss per sub-basins
aquifer for flow (mm)
SOL_AWC 3 1.70 AWC of the soil layer
. (mm/mm SOiI) Weekly average (m?/S) Statistical indicators
ESCO 4 152 Soil evaporation Observed Q | SimutedQ | R | ME | A N
compensation factor
oIz - 3298 B2 | 066 | 064 | 090
= 5 0.43 Soil depth (mm) .
sol_k Soil hydraulic
3 02 conductivity (mm.h-1)
Deep aquifer Annual water yield i
rehrg_dp 7 015 | |ercolation fraction avrge ()| Sitstcaincaos Blrn,
Maximum canopy Observed | Simulated | Rt | ME | 1A e
Canmx 8 0.04 storage (mm) B oss-rasrine
Base flow alpha fact » » 15165 | 15375 | 079 | 079 | 0.93
ALPHA_BF 9 0.04 pha factor Y P
- (days)
The adjusted water balance shows a coefficienudfse runoff of 7%, a . . L )
L total of groundwater recharge (shallow and deptiifeq of about 18% and Figures below show the issues of trapped sedinierastton field
Validation an actual evapotranspiration of 72%. Regardingienom the basin, the for August-September 2007 (sub-basin 10)
average annual losses are in the order of 5 torsitigpresents disparitied
depending on the type of land cover: approximafélytons/ha/yr in the 20 ‘
agricultural HRUs and about 0.6 tons/ha/yr in thessified forests and _ .
woodlands. Smop — - - - — - — - — -~ == — -
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Overland flow 75 mm stel s s
Lateral flow 8 mm
Conclusior Contribution of shalow aquifer to the stream disgea __ [71 mm B T
The results showed an acceptable scale of spatiegration of Deep aquifer recharge 17 mm S M e R e
landscapes properties and agri_cul_tun_'al practiche. productivity of [Total recharge of aquifers (Deep and shallow) 187 mm £ 150
water systems in the Zou basin is important, fasvabneeds, but G004 — ___ o -
varies in space and time due to climate variabditithe strong [Total ﬂO.W. 152 mm § 5o
anthropogenic pressure and the local soil conditiihe results [Transmission loss 2 mm §
showed also spatial disparities of sediment lossetsveen sub- IActual evapotranspiration 741 mm ® 00%
basins and between types of vegetation are high,ami overall rate upslope midlesiope downsiope
of about 5 tonnes / ha / yr. Soil water variation 12 mm
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