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Abstract The latest version of the Intemational Centre for
Theorctical Physics (1CTP) regional climate modcl
(RegCM4) is used in this study to cxamine the East African
climate, focusing on October to December (OND) rainfall and
the circulation mechanisms associated with extreme wet and
dry events over the period 1991 2008, Grell convection
scheme with Fritsch-Chappell closure assumption is uscd.
The cxperiment was performed with the initial and lateral
boundary conditions oblained from ERA-interim gridded re-
analysis ata 1.5 resolution. The simulation peniod was 1990

2008 at a resolution of 50 km. Results show that the model
realistically simulates the annual cycle, the OND mean sca-
sonal rainfall, and its intcrannual variability over the East Af-
rican region, where the simulated minfall tends o underesti-
mate the observed rainfall, There 1s however a significant
positive correlation between the simulated rainfall and the
rainfall datascts used to cvaluate the model performance. Fur-
ther analysis revealed that, the model captures well the
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observed circulation anomaly patterns, with divergence at
low level and convergence at upper level during dry years,
and for wet years, convergence (divergenee) was simulared
at low (upper) level, especially over the western Indian Occan
and the study arca. Dry years arc hence characterized by sink-
ing motion as opposc o wet years which depict nsing motion.
These were corroborated by the pressure vertical velocity
(omcga), which showed positive (ncgative) anomalics over
the region during dry (wet) years. The findings from this study
provide insight into the circulation anomaly associations with
wet and dry cvents in the region. The observed biases indicate
that the ability of thc model in simulating the East African
climate is still a significant challenge. Thercfore, future work
needs o focus on improving the performance of the model in
climate rescarch over the region.
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Introduction

Rainfall is the most important climatc variablc over East Af-
rica since several sectors of the cconomy depend mostly on
waler resources (Ogwang et al. 2014; Ogallo and Oludhe
2009). Its variability and predictability are therefore important
aspects to address in climate rescarch over the region. Like
other ropical regions, interannual and intra-scasonal variability
of rainfall in Equatorial East Africa (EEA) results from complex
interactions of foreed and free atmosphenic vanations. The re-
gion experniences and is sensitive to large climate fluctuations,
Variations in the intensity and timing of rainfall over the
region have been recorded to have adverse effects on agricul-
ture and other social-cconomic aspects in the region. For in-
stance, during the ENSO cvent of 1982/83, Africa suffered



