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Sudden increase In levels
1961-64 13 m

Lake Victoria levels
declining: 1964-2006 12 m t

March 2006: Lowest levels
In 80 years 11 m

Levels increaSing Since 1061949 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009
2006
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Low-pass filtered rainfall (>10yr)
MAM average over Greater Horn of Africa
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° Possible Explanations:
o Anthropogenic Climate Change
» Natural Oscillations in Indo-Pacific
o Sea Surface Temperature
« Atlantic Meridional Oscillation

(SSTs) - May

Composite of CRU Rainfall for dry (1985-
2000) minus wet (1970-1985)-MAM
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The prototype comprises the following modules:
1) Downscaling of IPCC Global Climate Model (GCM) output,

2) Use of a hydrological water balance model for Lake Victoria
to translate the IPCC GCM output into Lake Victoria Levels,

3) Digitization of flood potential across the near coastal region
of Lake Victoria

4) A web-based visualization interface for users based on GIS.
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Precipitation:

Ground truth: Station precipitation 1961-90 for 6 stations: Jinja,
Entebbe, Kisumu, Musoma, Bukoba, Mwanza.

Temporal extension: Climate Research Unit (CRU) TS 3.0
gridded precipitation

Projected Precipitation

Ensemble of 9 IPCC ARA4 global climate models (interpolated to
2.8 degree resolution)



=
U
m
L
=
w
(-8
}—.
un
J
=

Climate Modeling Laboratory

Lake Victoria Levels:

Combined data set: 1949-May 1998 using gauge levels from Jinja,
Uganda, extended using TOPEX/POSEIDON and Jason-1 satellite
altimetry. (http://www.pecad.fas.usda.gov/cropexplorer/global_reservoir/)

Digital Elevation Model (DEM):

Shuttle Radar Topography Mission (SRTM) 90 m digital elevation
model (http://edcsns17.cr.usgs.gov/EarthExplorer/)



Downscaling of IPC(
Model (GCM) output
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Note:
Red is MORE rainfall
Blue/Purple is drier
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Results for precipitation over Eastern Africa based on A2 climate
scenario (on higher end of CO, emissions)

Largest projected climate change signal over Lake Victoria for all three
types of projections
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To understand lake variability several

water balance models have been Lake Victoria Net Basin Supply (100 years average)
developed based on the equation: A FRAGILE WATER BALANCE

(5L2F' E:3EF3KQHR ((({

S T Evaporation 80%
Tributary Inflow 15% Rainfall 85%

Precipitation (P) and Evaporation (E) v
are almost balanced.

Abstraction 20%
(power, water supply, etc.)

Historic High in 1864: 11362 m

/

Historic Low im 1820s: ~1133.2 m

Evaporation is reasonably constant.

MalubaalefKiira Dam

"Mote: Figures for any particular year may vary sharply from these long-term averages

Inflow (Qin) is based on precipitation,
Outflow (Qout) is based on lake level.



