
Hohenheim, 14-15 December 2006

SLISYS: Crop productivity and EnvironmentUHOH

Intergrated River Basin Management
in Contrasting Climate Zones

 

INRAB

International Conference

Regional estimation of diffuse
pollution with the Soil and Land
Resources Information System

(SLISYS)

A.M. IGUE, T. GAISER, H. WEIPPERT and K.STAHR

 

University of Hohenheim
Institut National des

Recherches Agricoles du
Bénin



Hohenheim, 14-15 December 2006

SLISYS: Crop productivity and EnvironmentUHOH

Intergrated River Basin Management
in Contrasting Climate Zones

 

INRAB

International Conference

Structure of the presentation
• Modeling of crop production at the

field scale

• Spatial modeling units
• Results – verification
• Results – scenarios
• Conclusions
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The EPIC Model: Modeling of crop production and its effects on the
environment at the field scale

Climatic dataCrops distribution Soil data

 EPIC model

• Crop yields

• Water Demand per crop

• Erosion

• Nutrients and biocides Emission
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The EPIC user interface
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Modeling units at the regional scale

-

Example of the Oueme basin
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Land use and crop distribution

According to „new“ agricultural
statistical data 42 defined
monocropping, intercropping and crop
fallow rotations were spatially
distributed (random distribution) on
the arable land for each department

arable land
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Land use Climate Soils
admini-
strative
Units

modeling units

LUSAC
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LUSAC
 modeling units

Scenarios simulations

Data Base

and results
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Application of SLISYS in two river basins

-

Verification at the regional scale

Oueme basin Neckar basin
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Mean yields in Plateau Department

Observations and Simulations (1987-2003)
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Yields in Borgou department

Observations and Simulations
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Cotton yield in Borgou Department

Coton Borgou
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Cotton
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Borgou Yam
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Correlation between mean estimated and statistical crop yields

y = 1,2 x + 0,96
R2 = 0,97
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R2 = 0,46
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Results

-

Scenarios
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Effects of land use scenarios

 on crop yields



Hohenheim, 14-15 December 2006

SLISYS: Crop productivity and EnvironmentUHOH

Intergrated River Basin Management
in Contrasting Climate Zones

 

INRAB

International Conference

Reduction of fallows per department
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Effect of percentage of fallow on maize yield
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Comparison of planted areas
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Comparison of agriculture productivity

Production totale par ans
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Effects of land use scenarios

on the environment
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Compraison of groundwater pollution
 by nitrate
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Comparison erosion intensity
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Effect of the EU Common Agricultural Policy (CAP)
(Scenario A and B) on nitrate loads
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Effects of climate scenarios

on the environment
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Neckar basinNeckar basin

Mean annual nitrate loads to the ground water in
the Neckar basin in four climate scenarios
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Conclusions (Neckar basin)

Model calibration:
•The yield estimations for most important crops are closely correlated with
statistical data

•Nitrate concentration at the regional scale is well correlated with groundwater
concentrations

Scenario calculations:
•The changes in land use due to the new EU common agricultural policy will
reduce nitrate loads to ground water bodies compared to land use in the year
2000

•All climate change scenarios point to a reduction of nitrate leaching in the
future under constant land use
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Conclusions (Oueme basin)
Model calibration:

• In spite of low density of climate stations the simulated yields of most
crops are comparable to the statistics

•Simulation of yam yield and tree crops is not satisfactory, because of lack
of calibration data

In general there is a lack of data for model validation with respect to water
quality

Scenario calculations:

•The changes in land use in all scenarios will cause a strong decline in
crop productivity in the Southern part of the basin due to shortening of
the fallow periods

•The total agricultural production will increase tremendously due to
expansion of agricultural land

•The expansion of agricultural land will cause an increase in soil erosion
and nitrate leaching if the actual soíl and crop management pertains
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