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Learning from the past ...
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Motivation <J

What has caused the Sahelian drought?

Driving forces
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Key factors in African climate 4
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Classical IPCC view

IPCC-AR4 21 global GCMs with GHG and (direct) aerosol forcing (A1B)
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Time series of the
West African summer
monsoon rainfall
from CMIP2 runs:

even qualitatively
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Additional forcings
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O land degradation is a key factor in African climate change
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Effects of land degradation
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New transient scenarios s
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Model versus observations

Annual precipitation Annual 2m temperature
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O realistic simulation of the main features
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Hovmoeller diagram of meridional wind in 600 hPa
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Model projections

TEMPERATURE (°C) PRECIPITATION (mm)
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Model projections

TEMPERATURE (°C) PRECIPITATION (mm)
Total change under A1B
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[ land degradation is
primarily responsible
for the drying
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Model projections s

1961-1970
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Signal-to-noise ratio

model differences GHG effect
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[ the combined external forcing accounts for up to 60 % of total variability
[ different scenarios have a statistically significant effect on the heating rate
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Signal-to-noise ratio

model differences GHG effect
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[J even for precipitation, the external forcing stands out at the regional scale
[ the A1-B1 difference is less apparent with respect to the hydrological cycle
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Population growth
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Statistical model for crop yield

Climate predictors
1979 — 2003:
- 3 variables
- 4 seasons
- 7+1 regions

Annual crop yield
1979 — 2003:
- 8 crops
- 6+1 regions

Cross Agricultural
validation planning:
selection of
adapted crops

Statistical
Robust climate transfer Prediction of

predictors . functions crop yield

2005 — 2025 : changes

(variable, season, until 2025
region) (crop, region)
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Predictors and predictands
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Statistical transfer functions
Crop Explained Explained Predictors
Variance . Variance Variable Season Region
(dependent) (independent)
Peanuts @ @ @ 3 7
Cotton [ 58.0 [ 203 [1 2 1
Beans [ 539 | 25.4 |3 3 7
Jams | 852 [ 423 | 3 3 8
Maize [ 524 [ 278 | 3 3 7
Manioc | [ 725 [ 302 K 1 7
Rice [ 734 [ 533 | 3 3 7 Northeast
Sorghum 72.9 [ 436 |3 3 7 climate
[ | is best
strong rel. humidity predictor
relationship is best
predictor
ro!o e ) JAS is best
relationship

predictor
(forecast potential?)
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Summary

[1 Regional climate model simulations project a warmer and dryer climate
in tropical Africa under the influence of human activity.

[ The expected climate change may lead to a reduction in crop yield, in
particular alimentary crops, of up to 20 % until 2025.

[] Statistical and dynamical models in climate impact research together
with realistic climate projections are required in order to support decision
making in the light of climate change.

[J This may include the cultivation of less sensitive crops.
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