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SUMMARY MESSAGES 

The climate across East Africa varies from arid to tropical monsoon conditions.  
 

It is mainly influenced by large scale seasonal atmospheric patterns as well as the warm waters of the 

Indian Ocean. Temperatures are high throughout the year across much of the region with cooler 

temperatures in the highland regions of Ethiopia, Kenya and Tanzania. Northern regions receive the 

majority of rainfall in the June to August period, southern regions receive the majority of rainfall in the 

December to February period, and equatorial regions experience two rainfall seasons with peaks in October 

and April. 

 
Temperature and rainfall vary on annual, decadal and multi-decadal timescales.  

 

Over the past half century there has been substantial multi-decadal variability in rainfall. Parts of central 

Ethiopia were unusually wet in the 1970s and unusually dry in the 1980s and 1990s, while other parts of 

East Africa experienced the opposite pattern. 

 

Temperatures across the region have increased by 1.5 to 2°C on average over the past 50 years.  
 

The greatest increases are found in central regions, particularly in South Sudan where increases in the 

March to August period have exceeded 3°C.  

 
Future projections of temperature change show significant increases across the region.  

 

The largest increases in temperature are projected for central and northern regions. Projected increases in 

average annual temperatures range from no change to 4°C by 2050, though model projections are subject 

to substantial uncertainties. Relatively high/low increases are more likely under a higher/lower greenhouse 

gas emissions scenario. 

 
Rainfall trends over the past 50 years are less evident than for temperature, and there are large 

variations in the direction and magnitude of changes across the region.  
 

In some locations, and for some seasons, an increase in rainfall is observed while a decrease in rainfall is 

observed elsewhere. In general, trends are weak. 

 

Future projections of rainfall change show both potential increases and decreases.  
 

Projections of rainfall vary considerably. There is a tendency for models to project wetting across the region 

in the October to March period but at present there is insufficient evidence to support statements 

suggesting a likely shift to drier or wetter conditions in the future at most locations. 

 
The impacts of future climate change on different sectors are complicated by the spread of model 

projections and the complexity of natural and societal systems.  

The impacts of climate change on water resources are unclear but the likely increase in evaporation 

expected to occur with increasing temperatures may place additional stress on vulnerable systems. In the 

absence of clear trends in past or future rainfall, hydrological discharge trends are likely to remain primarily 

driven by changes to local water use and land use changes. For agriculture, there is a high degree of 

diversity of outcomes (including some favourable outcomes) across climate scenarios, sectors, and regions. 
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Historical Climate 

This report provides a general overview of the regional climate in East Africa. A follow-up 

report that provides a specific focus on the climate of the semi-arid regions of East Africa is 

currently under development.  

1.1 General overview 

The climate across East Africa varies from arid conditions in the east to more humid 

conditions in the west. A semi-arid transect is found in the Sahel region in central and 

southern Sudan, as well as a north-south transect running through central Ethiopia, Kenya 

and Tanzania and pockets of arid and semi-arid conditions are found elsewhere, such as 

northeast Kenya. Other climatic zones are also present, including tropical rainforest 

conditions in the Lake Victoria region of southern Uganda. The primary factors affecting the 

climates experienced in East Africa include altitude, the proximity of the warm Indian Ocean, 

the migration of the Inter-Tropical Convergence Zone (ITCZ) and the location of dominant 

atmospheric high and low pressure systems.  

The equator passes through Uganda, Kenya and southern Somalia. Therefore the northern 

parts of the region receives the majority of its rain during the boreal summer months (June 

to August) while the southern parts of the region receives the majority of its rain during the 

austral summer months (December to February). Regions closer to the equator typically 

have two rainy seasons with peaks in rainfall in or around April and October. These peaks 

are particularly pronounced in the more arid regions. 

The highest temperatures are experienced in the drier regions towards the north and east. 

Particularly high temperatures are found in Eritrea and Djibouti where average summer 

temperatures exceed 30°C. The lowest temperatures are found in the high altitude regions 

of Ethiopia, Kenya and Tanzania, located in on the edges of the East African Rift Valley. 

1.2 Seasonal and annual variability 

Throughout the year, the timing and magnitude of the summer rains is dictated, largely, by 

the seasonal migration of the ITCZ. This large-scale atmospheric feature represents an area 

of intense convective activity associated with low pressure. The ITCZ is found near the 

equator during late March and late September (the equinoxes), moving north during the 

northern hemisphere summer and moving south during the southern hemisphere summer, 

bringing rains to the regions as it migrates. However, each year the amount of summer 

rainfall experienced varies as the ITCZ interacts with other dominant global and regional 

atmospheric patterns.  

The best studied, and one of the most important, of these patterns is the El Niño Southern 

Oscillation (ENSO) ς a cyclical variation in the surface temperature of the tropical eastern 

Pacific Ocean. When the ocean surface in this region is warmer than average an El Niño 

event occurs and when the ocean surface is cooler than average a La Niña event occurs. The 

timing between ENSO events varies but typically an El Niño or La Niña occurs once every few 

years. El Niño is associated with higher than normal rainfall in East Africa from October to 
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December while La Niña is associated with drier than normal conditions.  However, these 

associations vary at finer scales and they are not always apparent. The mechanisms that link 

ENSO and the East African climate are still not fully understood.  

Another very important influencing factor controlling East African climate variability on 

annual to decadal timescales is the natural variability in the Indian Ocean. Similar to ENSO, 

the Indian Ocean Dipole (IOD) is an oscillation of sea surface temperatures in the Indian 

Ocean. Over a thirty year period the IOD is positive (higher sea surface temperatures in the 

western Indian Ocean) and negative (higher sea surface temperatures in the eastern Indian 

Ocean) approximately four times each and such events tend to last for about six months. 

Like ENSO, the association with IOD event and the East African climate are still not perfectly 

understood. However, there is evidence that a positive phase of the IOD is associated with 

stronger rainfall in East Africa. IOD events are not completely independent from ENSO 

events but the science of how these large scales oscillations interact, and their combined 

impact on the East African climate, is still a subject of intense research.  

Year-to-year variability in the weather is a result of variability in these large scale processes 

and variability in regional and local scale processes, such as variability in the prevailing winds 

and feedbacks between the atmosphere and land surface.  

Figure 1.1 

December to February (DJF) and June to August (JJA) mean, maximum and minimum 

temperatures at each grid cell over the period 1963 to 2012; adjacent grid cells may display 

warmest/coolest temperatures from different years. Data taken from the CRU TS3.22 

dataset - see technical reference document. 

 

Figure 1.1 shows the average December to February (DJF) and June to August (JJA) 

temperatures across the region (left column), as well as the warmest (middle column) and 

coolest (right column) years over the 50 year period from 1963 to 2012 for a particular 






































