Rainwater Harvesting Potential in Ethiopia: A GIS Feasibility Study
Ethiopia is a populous country in Eastern Africa that has three of

the major tributaries to the Nile River, which contribute about 86%
of the combined Nile water flow into the Aswan Dam , but Ethiopia receives only 1% of that water reserve. Because of worries

about precipitation variability and climate change, Ethiopia wants
to develop about 2.4 million ha of irrigable land and build the
Grand Ethiopian Renaissance Dam with 103680 GWh/year of hydroelectric power potential on the Blue Nile.
If Ethiopia can find different
ways to access water than building a
dam on the Nile, some of the current

social-political problems between the
countries in the Nile basin will be resolved. One solution is rainwater har-

vesting and this study aimed to find
the best areas in Ethiopia for rainwater harvesting.

The rainwater available in an area was calculated using a water
balance model: Precipitation (P) = Evapotranspiration (ET) + Po-

Vegetation data had 20 different categories that received a score



of either 0 or 1 based on whether the vegetation is detrimental to


tential Storage (S). Three major components were analyzed: daily

building storage solutions or not.


precipitation, daily minimum and maximum temperatures, and vegetation.



Climatology data was prepared



using the daily precipitation and

Not all the gage stations in the country were included in the analysis.
Thornthwaite equation can estimate the evapotranspiration potential, not actual evapotranspiration values.
Precipitation and temperature data from 1985 until 2014 was not
complete and there is a high uncertainty in the data.
The model developed in GIS needs more work, as it outputs limited storage potential even when no rain available.
The results of this study are only applicable at a large scale (50 km
x 50 km).

temperature data from the ten gage
stations in Ethiopia. The daily precipitation data from the past 30 years was be averaged by month
using MS Excel then was imported and interpolated in GIS to give
a map of monthly available rain. Temperature data was averaged by
month using MS Excel and potential evapotranspiration (PET) was
modeled using the Thornthwaite equation
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.

Model builder was used to perform the interpolations (IDW), reclassifications, and calculations for the months I decided were representative for my study: February, June, July, August, and Septem-

Climatology shows that the rainiest months are July and August,

while June and September have also significant rain. The months
with limited rain are November, December, January, and February.

ber.

PET is fairly constant in Ethiopia throughout the year, with July and
Storage Potential Score = PET score + Precipitation Score

August having slightly lower PET values than all the other months.

Future work on this project could try to look at variations within
the large areas of great water harvesting potential to identify more
precise locations.
A number of other variables and parameters could be included
in the future to get more accurate results: topography, soil moisture,
and land cover types.

Harvesting Potential Score = Storage Potential Score * Vegetation Score

The best months for water harvesting are June, July, August, and
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September. In those months, the best areas for water harvesting are
around the city of Nek’emete, Debre Markos, and north of Gora.
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