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Observation based continental-scale groundwater study in Africa:
Drilling trends, water level fluctuations, and depletion
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Groundwater is important

People relying on different drinking

African renewable water
water source (75 % groundwater)

resources (15% groundwater)

. Groundwater

Others

https://www.fao.org/aquastat/statistics/query/index.htmi



Foundational Supply Studies
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Knowledge gap: 3D understanding of demand

Shallow well
contaminated

Deep well vulnerable
to contamination
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Knowledge gap: 3D understanding of demand

Dry well
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Data for SADC and other regions

. To date R ‘

- ~500,000 borehole data y N
+ 15 countries "

% SADC data 7 | ™
« Data include ~ DWS (Zambia) / 7 g
" DWR (Gambia) 7

« drilling depth " MWE (Uganda)

MoWR (Sierra L.eone)
» year of well construction DWS (South Africa)

DWA (Namibia) pers. comm. D. Sarma
GSE, MWRE, WWDSE (Ethiopia)
« water-level change
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No data

Shallow wells in Zambia

Deep wells in Kalahari aquifers
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No data

Shallow wells iIn Zambia

Deep wells in Kalahari aquifers
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‘Wells by transboundary aquifer
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IGRAC (2012)
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More than one-quarter of the wells are deeper than 50
m in most aquifers.
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Depth (m)

Wells by country

Madagascar Well Depth
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Method

Group wells located Plot ‘well drilling year’ versus
within the same 100 ‘completed well depth’
km by 100 km area

For each 100 km by 100 km area
we calculate the spearman

Depth (meters below land surface)

correlation of well construction
year vs well depth
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In Ethiopia there is a tendency of drilling deeper to
access groundwater (red areas on maps)

- o= Wells being constructed shallower Wells being constructed deeper

ing 2 Wells being constructed shallower Wells being constructed deeper
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Spearman rank coefficient Spearman rank coefficient

Drilling trend 1975-2015 Drilling trend 2000-2018




In Zimbabwe there is a tendency of drilling deeper to
access groundwater (red areas on maps)
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Drilling trend 1975-2000
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Implication of drilling deeper wells

e Quantity (Depletion)
e Quality (Fossil water contamination)

e Groundwater dependent ecosystem (Wetlands)
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Where we have data

Botswana, Sierra Leone
Ethiopia, South Africa,
Gambia, Eswatini,
Lesotho, Tanzania,
Malawi, Uganda,
Madagascar, Zambia,
Mozambique, Zimbabwe
Namibia,
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Collaboration

Please contact us

Email: gebremichael@ucsb.edu
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