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I/ Background and Motivation

Simulation Domain and Topography (meters)
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I/ Background and Motivation

- West African Monsoon System

(Meteo France)

www.wascal.org WAV/ASS(@V/ANIR

West African Science Service Center on
Climate Change and Adapted Land Use




I/ Background and Motivation ...
- Meridional Cross Section
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monsoon flow

Boundary layer clouds
Convection

- How to select GCMs to downscale?
- How to assess added value

InterTropical Discontinuity
Dry convection
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Il Model Setup

d ICTP/RegCM4:

» Historical, RCP4.5 and RCP8.5

» 25 km

» West Africa

» CLM3.5

» Emanuel, SUBEX, Zeng ...

»MPI-ESM, HadGEM2-ES and GFDL-ESM2M
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lll/ Results

CRU Precipitation mm/day UDEL Precipitation mm/day TRMM Precipitation mm/day GPCP Precipitation mm/day
30°N 30°N

25°N 25°N
20°N 20°N
15°N 15°N
10°N 10°N
5°N 5°N
0° 0°

L) L) 5°s L) L) L) 5°S L) L L
30°W 15°W 0° 15°E 30°E 30°W 15°W 0° 15°E 30°E 30°W 15°W 0° 15°E 30°E 30°W 15°W 0° 15°E 30°E
GFDL-ESM-2M  Precipitation mm/day HadGEM2-ES Precipitation mm/day MPI-ESM-MR  Precipitation mm/day GCM-MME  Precipitation mm/day
30°N 30°N 30°N 30°)
25°N 25°N 25°N 25°N
20°N 20°N 20°N 20°N
15°N 15°N 15°N 15°N
10°N 10°N 10°N 10°N
5°N 5°N 5°N 5°N
0° 0° 0° 0°

sos L) L) Ll 5°S L) L) L) L) sos L] L] L) 5°s L] L} L]

30°W 15°W 0° 15°E 30°E 30°W 15°W 0° 15°E 30°E 30°W 15°W 0° 15°E 30°E 30°W 15°W 0° 15°E 30°E

GFDL-RegCM4  Precipitation mm/day HadGEM-RegCM4 Precipitation mm/day MPI-RegCM4  Precipitation mm/day RCM-MME Precipitation mm/day
30°N 30°N 30°N 30°N
25°N 25°N 25°N 25°N
20°N 20°N 20°N 20°N
15°N 15°N 15°N 15°N
10°N 10°N 10°N 10°N
5°N 5°N 5°N 5°N
0° 0° 0° 0°

5°S = 5°S - 5°S - 5°S -

30°W 15°W 0° 15°E 30°E 30°W 15°W 0° 15°E 30°E 30°W 30°W

www.wascal.org WAVZANS(@y/ IR

West African Science Service Center on
Climate Change and Adapted Land Use




lll/ Results ...

HadGEM - UDEL Precipitation (%) RegHad - UDEL Precipitation (%)
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lll/ Results ...

GFDL;ESM-ZM Ten:perature Gradient
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ERA-Interim U Wind m/s NCEP U Wind m/s
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11/ Results
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- Consistent to the temperature gradient distribution
- Consistent to the precipitation distribution
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lll/ Results .:y=c
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ERA:-Interim IPV Gradient

lll/ Results
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I1l/ Results - 4
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- Consistent to the IPV gradient
- Consistent to the precipitation distribution
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lll/ Results ...

1 Projected changes

- Decreased precipitation
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lll/ Results ..

- Decreased vertical motion
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lll/ Results ...
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- Positive changes in potential temperature in the upper layers
< Block the ascent and induce subsidence

www.wascal.org WAVZANS(@y/ IR

West African Science Service Center on
Climate Change and Adapted Land Use




I I I I ReS ¥ ItS e 2-10 days AEW Activity
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IV/ Conclusion ...
- Different performances of the driving GCMs

- RegCM4 improves all of them
- MPI-ESM and MPI-ESM/RegCM4: best simulations

- Better simulations of the interactions between the different
monsoon features

- Each experiments is internally consistent
- How to select a set of GCM to downscale?
- A set of GCMs that capture the monsoon dynamics?

- A set of GCMs with different bias (wet, average and dry?)
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