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ABSTRACT 

Background 

Impacts of climate change and variability continue to be felt differentially across the world. The 

effects are even more pronounced in east Africa where poor infrastructure coupled with limited 

resources for effective response to extreme weather events are prevalent. Mombasa city, for 

instance, has experienced perennial breakdown of drainage structures, mudslides, and emergence 

of vector and/or water-borne diseases such as the Chikungunya disease. Rainfall marginally 

above seasonal normal often brings the city to a standstill, leading to huge losses in life, property 

and revenue. Due to its strategic economic importance to east Africa, there’s need for a 

deliberate effort for the use of climate services for sustainable socio-economic development and 

prosperity of Mombasa city. The current study seeks to assess and promote the use of regional 

climate models (RCM) as a tool for generating future climate change scenarios for east Africa. 

These scenarios will assist in shaping strategies towards adequate city planning and management 

for sustainability and development. 

Methods 

The study assessed historical and future intraseasonal rainfall characteristics over the Kenyan 

coast using data both from observational and RCM simulations. Model data was accessed from 

the simulation runs of nine RCMs from the Coordinated Regional Climate Downscaling 

Experiment (CORDEX). Observational data was utilized from the Climate Hazards Group 

InfraRed Precipitation with Station data (CHIRPS). 1981 to 2010 was chosen as a baseline 

period for use in examining historical trends in intraseasonal rainfall. Two indices viz. 

Consecutive wet days (CWD) and heavy precipitation events (R10MM) were selected for 

analysis. The study focused on two intra-seasonal periods, namely March - May (MAM) and 

October - December (OND); the two rainy seasons over equatorial east Africa. Future rainfall 

projections focused on the representative concentration pathway (RCP) 4.5 and 8.5 scenarios. 

Standardized anomalies were computed for observational and historical RCM data for both 

CWD and R10MM, for the period 1981 - 2010 (baseline period). RCMs with good skill in 

simulating the study area’s CWD and R10MM relative to the observational data (CHIRPS) were 

shortlisted for the future projections. Relative changes in the characteristics of CWD and 

R10MM for the period 2015-2045 and 2070 - 2100 in RCPs 4.5 and 8.5, were generated by 

computing the difference between the baseline period and the period under study. 

                                                 
1
 Ph. D Student, corresponding author, email: obed.matundura@gmail.com  

2
 Co-author, email: malcolm.mistry@unive.it  

mailto:obed.matundura@gmail.com
mailto:malcolm.mistry@unive.it


2 

 

Results 

Trends for historical CWD and R10MM were computed. Generally, the ensemble medians of 

RCMs considered in the study show a good skill in simulating east Africa’s intraseasonal rainfall 

variability. However, some RCMs show higher skill than the others. Hence, a few RCMs were 

used to generate future variability scenarios for the study area. Both CWD and R10MM show 

significant changes in both time and space, for both RCPs 4.5 and 8.5. This implies east Africa is 

likely to experience increased variability of intraseasonal rainfall in both time and space. These 

findings agree with previous research done by Ogega et al., (2019). 

Conclusion 

The findings of this study indicate that Mombasa should brace itself for increased rainfall 

variability. As a key tourist destination in east Africa, there is an urgent need to make structural 

adjustments to build the city’s adaptive capacity to the changing climate. This study identifies 

RCMs that can be used to generate future intraseasonal scenarios for the region. City planners 

and managers should work even more closely with climate researchers to produce climate 

services that will ensure the socio-economic prosperity of Mombasa in a changing climate. 
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