






Mission  
Provision of timely 
climate early warning 
information and 
supporting specific 
sector applications to 
enable the region cope 
with various risks 
associated with extreme 
climate variability and 
change for poverty 
alleviation, environment 
management and 
sustainable 
development of the 
member countries. 



•  Estimates of the impacts of climate change (and related 
adaptation measures) can be obtained from scenarios of 
the future climate, produced by Global Climate Models 
(GCMs) forced by projected Greenhouse Gas (GHG) 
concentrations 

•  Although GCMs contain all the important physical 
processes of the climate system, their predictions lack 
the detail useful at the local level because of the 
relatively coarse horizontal resolution (hundred 
kilometres) 

•   Regional Climate Models (RCMs) are nested with GCMs 
to provide the finer detail of the climate change 
projections by “dynamically downscaling” the 
meteorological information of the GCMs from the global 
scale to the regional scale (few tens of kilometres). 





Verification datasets  

•  The following four datasets are used to 
assess the realism of HadRM3P and its 
consistency at large-scale with large-scale 
driving atmospheric conditions:  

•  CRU gridded monthly data at 0.5ox0.5o 
horizontal resolution 

•  Atmospheric circulations from both ERA40 
and NCEP-R2 reanalysis, respectively with 
1.125x1.125 and 2.5x2.5 degree horizontal 
resolution. 



Non-CORDEX Domain 



•  GCM vis à vis RCM 

•  Rainfall and Temperature Climatology 
[1960 – 1990] comparison model and 
observed 

•  Annual cycles 

•  Winds  circulation patterns 
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•  GCM does not capture well the correct spatial 
distribution of rainfall over the region particularly 
over the Lake Victoria region, coastal strip and 
eastern highlands  

•  Annual cycles for both precipitation and 
temperature are captured fairly well 

•  Cyclones are captured by both the GCM and 
RCM models 

•  Unlike rainfall, mean surface temperature is 
homogeneous hence captured by both the GCM 
and RCM 

•  Winds patterns confirm moisture advection from 
the ocean to the region in a wet seasons  





Annual cycles of various RCM models  













MODEL BIAS FOR MAM SEASONAL RAINFALL 



DJF MAM JJA OND 

Mean: 

OBS 1.33 4.52 2.11 3.01 

GCM 1.29 3.99 2.01 2.79 

RCM 1.43 4.12 2.19 2.98 

Spatial standard deviation: 

OBS 1.57 2.45 0.82 1.64 

GCM 2.02 3.54  0.54 2.21  

RCM 1.42 2.37 0.67 1.57 

RMS error: 

GCM 1.53 3.01  0.57  1.77  

RCM 1.36  1.87 0.33 1.01 

Spatial correlations: 

RCM-OBS LS 0.67 0.81 0.78 0.87 

GCM-OBS LS 0.64  0.70 0.72 0.82 

RCM-GCM LS 0.69 0.87 0.92  0.93 

RCM-OBS MS 0.35 0.40 0.45 0.48 

GCM-OBS MS 0.26 0.35  0.24 0.40 

RCM-GCM MS 0.27 0.33 -0.21 0.36 

Seasonal land precipitation (mm/day) statistics for land points only 



•  Slight shift in timing of peak seasons 
•  Higher average temperatures in all seasons 

and areas (especially in the north) [3.5 °C 
increase]  

•  HadRM3P RCM when driven by the reanalysis 
captures reasonably the basic feature of the 
climate over the GHA regions, including the 
intense low-level inflow of moisture to the 
continent and associated rainfall annual 
cycles.  




