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Groundwater mapping

techniques applied in Africa

Prof Alan MacDonald

GROUNDWATER MAPPING

What do we mean by a groundwater map?
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Sources:
BGR, BGS, BRGM, EAWAG, UNESCO. 2022
Acacia 2020
Mulcahy et al. 2025
MacDonald et al 2021
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GROUNDWATER MAPPING

Regional/continental Site specific
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GROUNDWATER MAPPING

The type of map
depends on what
the purpose is —
and who will be
using it...
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Water resources

Purpose
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MacDonald et al. 2009 https://nora.nerc.ac.uk/id/eprint/13350/
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GROUNDWATER MAPPING

Crystalline Basement mapping

Can we better predict basement behaviour
across Africa and the factors controlling it?
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Solar powered pumping

Can we identify regions where solar
pumps may be more suitable?

PV
modules
Waler outiet for domestic
= use or imigation

Model modules:
atmosphere, PV solar,
hydraulic, aquifer, pump
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https://www.nature.com/articles/s43247-023-0069&

https://doi.org/10.1016/j.scitotenv.2024.177062

Risk of unsustainable pumping
(high-red to low-blue) from solar gumping
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Using GRACE to look at storage changes
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Some examples of innovation:
State, district

and site specific
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Can we increase the success of developing a productive,

sustainable borehole?
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MacDonald et al.
2005 http://dx.doi.org/10.3362/9781780441290
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Groundwater potential

Mapping hydrogeologically
significant geology and
aquifer yield (and chemistry &
recharge)

Photos BGS © UKRI 2025
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Y Vector data
analysis and
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Exposed bedrock

Williams C et al, 2025 FraCture mapplng m
https://doi.org/10.1016/i.cage0.2024.105814 Palamakumbura, R et al, 2020 sy

https://doi.org/10.5194/se-11-1731-202
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Stochastic modelling of borehole yields — move to
probabilities
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Stochastic modelling of basement borehole yields

Generic 60-m-deep borehole
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Bianchi et al 2023 https://doi.org/10.1007/s10040-023-02594-w
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An example from Uganda
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Simple geophysics Specialised geophysics Test drilling
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What is the most important thing for hydro mapping ?

| %: ) = 8
Assess borehole transmissivity
& record failed boreholes . @
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Key messages

* Maps present complex data
» Be clear about the reason for the map

+ Regional/continental —high level
planning / advocacy,

* District - project implementation:
screen for investigation costs

* Geological mapping + transmissivity
* Limited role for EO and Al

* Good news... maps can make all the
difference
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