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SUMMARY MESSAGES

Theclimate acrossEastAfricavariesfrom arid to tropical monsoonconditions.

It is mainly influenced by large scale seasonal atmospheric patterns as well astimewaters ofthe
Indian Ocean.Temperatures are high throughout the year across much of the region with c(
temperatures in the highland regions of Ethiopia, Kenya d@adzania. Northern regions receive th
majority of rainfall inthe June to August period, southern regions receive the majoritsaioffall inthe
December to February period, and equatorial regions experience two rainfall seasons with peaks in (
and April

Temperatureand rainfall vary on annual,decadaland multi-decadaltimescales.

Over the pashalf century there haveen substantial muktlecadal variability in rainfall. Parts of centr|
Ethiopia were unusually wet in the 1970s and unusudilyin the 1980s and 1990s, while other parts
East Africa experienced the opposite pattern.

Temperaturesacrossthe regionhaveincreasedby 1.5to 2°Con averageover the past50years.

The greatest ioreases are found in central regions, particlylan South Sudan where increases in {
March to August period have exceeded 3°C.

Future projections of temperature changeshow significantincreasesacrossthe region.

The largest increasés temperature are projected for central and northern regsoProjected increases i
average annual temperatures range from no change © By 2050though model projections are subjeq
to substantial uncertaintieRelatively high/low increases are more likely under a higher/lower greenhq
gas emissions scenar

Rainfalltrends over the past50yearsare lessevident than for temperature, andthere are large
variationsin the direction and magnitudeof changesacrossthe region.

In some locations, and for some seasonsjrarease in rainfall is observed whiledacrease in rainfall is
observedelsewhere. In general, trends are weak.

Future projectionsof rainfall changeshowboth potential increasesand decreases.

Projections of rainfall vary considerably. There isradency for models to project wetting across the regi
in the October to March period but at present there is insufficient evidence to support stateni
suggesting a likely shift to drier or wetter conditions in the future at most locations.

Theimpactsof future climate changeon different sectorsare complicatedby the spreadof model
projectionsandthe complexity of natural and societalsystems.

The impacts of climate change on watersources areunclear but thelikely increasein evaporation
expeded to occur wih increasing temperatures may place additional stresvwanerable systemdn the
absence of cleatrends in past or future rainfalhydrological discharge trends alikely to remainprimarily
driven by changes to local water use anddause changes-or agriculture, there is aigh degree of
diversity of outcomes (including some favourable outcomes) across climate scenarios, sectors, and r
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CHAPTER 1

Historical Climate




Historical Climate

Thisreport provides a general overview of the regional climateEast Africa. A followp
report that provides a specific focus othe climate ofthe semiarid regionsof East Africas
currently under development

1.1 General overview

The climate acros&astAfrica \aries from arid conditionsn the eastto more humid
conditions in the west. A serarrid transectis found in the Sahel region in central and
southern Sudan, as well as a negbuth transect running through central Ethiopia, Kenya
and Tanzania and pocketd arid and semarid 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 Ugaridee primary factors affecting the
climates expdenced inEastAfrica include altitude, th@roximity of thewarm IndianOcean

the migration of the IntefTropical Convergence Zone (ITCZ) and the location of dominant
atmospheric high and low pressure systems.

The equator passes through Uganda, Kenyé 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 (Dember 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 aexperiencedn the drier regions towards the north and east.
Particularly high temperatures are found in Eritrea and Djibouti where average summer
temperatures exceed 30°Che lowest temperatures are found in the high altitude regions
of Ethiopia, Kenya and Tanzania, locatedrirthe 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 dict&egely, by
the seasonal migration of the ITCZ. This leagge atmospheric feature represents an area
of intense convective activity associated with low pressure. The IT@and nearthe
equator during late March and late September (the equinoxes)ving noth during the
northern hemisphere summeand movingsouth during the southern hemisphere summer
bringing rains to the regiors as it migratesHowever, each year the amount of summer
rainfall experienced varies as the ITCZ interacts with other dominabilgknd regional
atmospheric patterns.

Thebest studied and one of the most importangf these patterns is the El Nifilo Southern
Oscillation (ENSQ) a cyclicalvariation in the surface temperature of the tropical eastern
Pacific Ocean. When the oceanrfaige in this region is warmer than average an El Nifio
eventoccurs and when the ocean surface is cooler than average a LaWifieoccurs. The

timing between ENSO events varies but typically an El Nifio or La Nifia occurs once every few
years. El Nifio iassociated witthigherthan normalrainfall in EastAfrica fromOctober to



Decembermwhile La Nifia is associated withier than normalconditions. However, these
associations vary at finer scales and they are not always apparent. The mechéuaitimk
ENSO and thEastAfrican 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 ttegrelslian
Ocean) approximately four times each and such events tend to last for about six months.
Like ENSO, the association with 10D event and the East African climate are still not perfectly
understood. However, there is evidence that a positive phafsthe 10D 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 &jeat of intense research.

Yearto-year variability in the weather is a result of variability in these large scale processes
and variability in regional and local scale processes, sucariility in the prevailing winds
and feedbacks between the atmaisere and land surface.

Figure 11

December to February (DJBhd June to AugusfJJA mean, maximum and minimum
temperaturesat each grid cell over the period 1963 to 2012; adjacent grid cells may display
warmest/coolest temperatures from different yeardData taken from theCRU TS3.22
dataset- seetechnical referencelocument.

Figure 1.1 shows the average December to February (DJF) and June to August (JJA)
temperaturesacross the regiorfleft column),as well aghe warmest (middle column) and
coolest (right column) years over the 50 year perifdm 1963 to 2012 for a particular
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