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WREF sensitivity study for West Africa (C. Klein)
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WREF sensitivity study for West Africa (C. Klein)
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Evaluation of 55 WRF configurations
using ERA-Interim re-analysis and
MPI-ESM (Echam6) as forcing data
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AEJ: Northern border of rain band

WREF sensitivity study for West Africa (C. Klein)
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Seasonal precipitation sensitivity
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From control runs to regional climate projections =324

Force with ERA-Interim

Replace LW/SW radiation
and MPI-ESM (Echam6)

Candidate configurations
with CAM and RRTMG

from ERA-Interim runs
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Bias correction of forcing GCM data

On two occasions | have been asked, "Pray, Mr. Babbage, if you put into the
machine wrong figures, will the right answers come out?" ... | am not able rightly to
apprehend the kind of confusion of ideas that could provoke such a question.

Charles Babbage, Passages from the Life of a Philosopher
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Bias correction of forcing GCM data

On two occasions | have been asked, "Pray, Mr. Babbage, if you put into the
machine wrong figures, will the right answers come out?" ... | am not able rightly to
apprehend the kind of confusion of ideas that could provoke such a question.
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Bias correction of forcing GCM data

On two occasions | have been asked, "Pray, Mr. Babbage, if you put into the
machine wrong figures, will the right answers come out?" ... | am not able rightly to
apprehend the kind of confusion of ideas that could provoke such a question.

Charles Babbage, Passages from the Life of a Philosopher

Bias correction of
GCM data at the
domain boundary

GCM vs re-analysis
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Bias correction of forcing GCM data

On two occasions | have been asked, "Pray, Mr. Babbage, if you put into the
machine wrong figures, will the right answers come out?" ... | am not able rightly to
apprehend the kind of confusion of ideas that could provoke such a question.

Charles Babbage, Passages from the Life of a Philosopher
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Bias correction of Choice of best Statistical correction
GCM data at the RCM configuration of remaining model
domain boundary for West Africa bias using control run

GCM vs re-analysis ( Re-analysis/RCM vs observations )
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Two concurring bias correction algorithms

past: 1980-2000; “future™ 2000-2010
Monthly mean of Pseudo-global warming
past GCM \
Warming signal
future - past
Monthly mean of
future GCM

Rasmussen et al. (2011),
)+(
Average annual cycle > Substract from
of GCM for past future gives GCM’

Re-analysis REA )
Allows one to see how current weather
Average annual cycle I
of REA for past: REA

for past period
would look like in the future. Assumes that
key climate features do not change.

Done et al. (2012)
\ Revised climate data
GCM = REA + GCM’

Allows to look at changes in weather )

j Perturbed average climate

and climate, Assumes that the model
biases are stationary in the future.
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Two concurring bias correction algorithms

Rasmussen et al. (2011)
+ Re-analysis REA
for past period |

Allows one to see how cumrent weather |
would look like in the future. Assumes that
key climate features do not change. ]
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Monthly mean of Pseudo-global warming|
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future GCM

Warming signal
future - past

A(IT

L et o ety

Bias correction of sea surface temperature

Model input mean sea surface temperature [K]
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Bias correction of sea surface temperature

Model input mean sea surface temperature [K]
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Both methods improve on average over the GCM ég!!: PAC produces too little (monsoon) precipitation ﬂ(“.
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Model outfput mean 2m temperature [K] Model output mean rainfall [mm]
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PAC produces too little (monsoon) precipitation g_g!]: A strong change in GCM monsoon dynamics QS!I,
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Model output mean 10m wind for August [knots]
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One step closer to a WA climate modeling system ﬁ(“.
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4 WRF sensitivity study i Supported by
PBL scheme determines position of monsoon rains P
MP scheme determines total amount of precipitation $ for B
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CU scheme less important on seasonal time scales

CAM drier, RRTMG wetter than DUDHIA/RRTM r'm “orld cu
“Best" configuration for regional climate simulations: @ DKRZ k
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Large bias and change in forcing GCM circulation, Sl :
MPI-ESM drier/wetter than ERA-Int. over land/sea ke L2 £ & P
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Sunset over the Sissili river, Northern Ghana (Nov. 2013)
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Bias correction of sea surface temperature

Model input mean sea surface temperature 2000-2009 [K]
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Bias correction of sea surface temperature

Model input mean sea surface temperature 2000-2009 [K]
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Supplementary material

Bias correction of sea surface temperature

Model input mean sea surface temperature 2000-2009 [K]

ERA 1990-1998 ERA 2000-2009

A

.

—

A0"W -

p— . [NCDC 2000-2008 | s = MPI 2000-
2 ANaps Wke
15°N # ‘ ¢ N 43 g
e |
" o ——

20 1w o 10E 20E

202 203 204 295 296 297 298 299 300 301 302 303

: KIT-Campus Alpin

AIT

e ey

Pseudo-global warming beats the raw GCM ...

Model output mean 2m temperature for August [K]
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Pseudo-global warming beats the raw GCM ... gSL.
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PAC has problems with monsoon precipitation
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Model output mean rainfall for August [mm]
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West African Monsoon - the big sea breeze
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West African Monsoon - the big sea breeze

Hovmdller diagrams (10°'W-10"E averages)
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West African Monsoon - the big sea breeze

Hovmaéller dlagrams (10'W-10'E avemges)

Mean sea level pressure [hPa] and daily precipitation [mm]

fall tem)
-Maren

Credits: C. Klein

20

WU S L AL

West African Monsoon (WAM) - a cooking recipe

Thorneroft et al, (2011)
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From control runs to regional climate projections =227

Candidate configurations Replace LW/SW radiation
from ERA-Interim runs with CAM and RRTMG

Force with ERA-Interim
and MPI-ESM (Echam6)
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Jones et al. (2012): Africa-CORDEX Simulations
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Sahel rainfall accuracy and the position of the ITCZ
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WASCAL - a large-scale international program

With climate change being one of the most severe
challenges to rural Africa in the 21st century, West
Africa is facing an urgent need to develop effective
adaptation and mitigation measures.

WASCAL is a large-scale research-focused program 3
designed to help tackle this challenge ...

WASCAL partner countries
Bénin
Burkina Faso
Cate d'Ivaire
Gambia
Ghana
Mali
Niger
Nigeria
Sénégal
Togo
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With climate change being one of the most severe
challenges to rural Africa in the 21st century, West
Africa is facing an urgent need to develop effective
adaptation and mitigation measures.

With climate change being one of the most severe
challenges to rural Africa in the 21st century, West
Africa is facing an urgent need to develop effective
adaptation and mitigation measures.

WASCAL is a large-scale research-focused program

WASCAL is a large-scale research-focused program :
designed to help tackle this challenge ...
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High-resoluti ional climate proj [

Regional climate system for West Africa
Validation observation networks
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Setup of climate station Gwasl in Northern Ghana (Nov. 2013)
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Sunset over the Sissili river, Northern Ghana (Nov. 2013)




