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What is groundwater in Africa used for?
Groundwater is the main source of water for drinking, cooking and sanitation for most people in
Africa, especially in the dry season - for both rural and much of urban populations. Most
groundwater is abstracted directly by users from low yielding, relatively shallow (usually less than
50 m deep) boreholes or hand dug wells, usually with hand pumps. Deeper, higher yielding
boreholes are less common, but are used in many urban areas to provide piped municipal water
supplies, usually with electric (increasingly solar powered) or hydrocarbon pumps.

Evidence suggests there is growing use of groundwater to support economic livelihood activities in
Africa - particularly for irrigated agriculture and for industry. Most of this is likely to be at a small
scale - by individuals or communities, such as to support market garden irrigation or local food or
drink businesses.
However, it is very difficult to estimate how much groundwater is being used in Africa, and for what
purposes. This page gives information on some of the main sources of available information.

Estimating groundwater use
There are many attempts to estimate how much groundwater is used in Africa, at local, national and
international scales - and also to estimate how many people depend on groundwater, and the kinds
of activities that groundwater supports. These estimates are difficult, and there is much variation
between different estimates. This is mainly because groundwater use is highly dispersed, both from
improved (e.g. community boreholes) and unimproved (e.g. springs or hand dug wells) sources. It is
therefore very difficult to directly measure how much groundwater is abstracted and used, and for
which purposes. Even if data are collected, there are often problems in recording, managing and
accessing the data. Nevertheless, these estimates are very useful, not only in trying to quantify
demand in order to better balance against groundwater resources and therefore support
groundwater development, but also in highlighting the value of groundwater.
There are two main sources that provide quantitative data on groundwater use globally, including in
Africa: the WHO/UNICEF Joint Monitoring Programme for Water Supply and Sanitation (JMP) and
the UN Food and Agriculture Organisation (FAO)'s AQUASTAT database. Each of these has a focus

on water for different uses: FAO AQUASTAT for agricultural use (although it includes information on
municipal (piped/tap) water supplies and industrial water supplies; and the JMP for drinking water
use. A summary of these two data sources, and some others, is below:

FAO AQUASTAT
FAO AQUASTAT is the UN Food and Agriculture Organisation's (FAO) global water information
system on water and agriculture. Its main focus is on irrigation and agricultural water use. It does
not include any data on distributed private domestic water use.

AQUASTAT includes profiles for each country, which contain general information on the
geographical and economic situation of the country, and more detailed information on surface water
and groundwater resources, water use, and water management. It provides information on the
coverage of selected services, and also data on actual volumes of water use for different purposes.
The AQUASTAT Main Database reports water statistics at a country level. It collates data that has
been collected and reported by various national and international agencies, but mostly from national
government statistics offices and water and agricultural authorities. AQUASTAT collates this
information by annual questionnaires sent to national correspondents in each country.
AQUASTAT is based on the best available data and analysis techniques, but how comprehensive and
accurate it is depends on the data collected and reported by third parties. There are a number of
data gaps for many countries, and these gaps are often worse for groundwater than for surface
water, because groundwater use is more difficult to measure directly than surface water use.
AQUASTAT uses modelling to fill in some of these data gaps. It should be recognised that these
modelled data may not be accurate.
You can see some of the FAO AQUASTAT groundwater and other water statistics on the Atlas
country pages. These statistics provide a very useful overview of the extent of groundwater
resources and use in each country. They allow us to compare between countries, and between
groundwater and surface water resources. However, these statistics are not comprehensive: in part
because there are significant gaps in available data on groundwater use in many countries; and in
part because AQUASTAT largely does not include data on private domestic water use - which is the

main use of groundwater in most African countries.
More information and background about FAO AQUASTAT, including explanations
of the AQUASTAT statistics that are used in this Atlas, are on this FAO
AQUASTAT information page.

JMP - WHO/UNICEF Joint Monitoring Programme for Water Supply and
Sanitation
The WHO/UNICEF Joint Monitoring Programme for Water Supply and Sanitation works to monitor
progress towards the Sustainable Development Goals (SDGs). It focuses on drinking water, and does
not include any data on agricultural (including irrigation) or industrial water use.

Most of the JMP data on water supply and sanitation coverage come from national household
surveys and censuses, carried out by government agencies in each country, often with support from
international agencies. There is therefore some consistency between the datasets from each country,
but also some differences.
The JMP provides summary statistics for each country on the coverage by water supply and
sanitation at a household level, and also for schools and healthcare facilities. It does not include data
on actual volumes of water used. It includes data on the percentage coverage of different classes of
water sources that provide the primary source of drinking water for each facility (household,
school or healthcare facility). This doesn't generally include water used for other domestic purposes
(e.g. cooking and washing). The summary data identifies different water source types according to
whether they are improved (basic, limited or safely managed); unimproved; or surface water
sources. The improved water source category includes specifically groundwater sources (e.g.
boreholes/tubewells, protected dug wells or springs); but also piped or tap water, and packaged
(bottled or sachet) water - both of which can include both surface and groundwater. The JMP
website also provides country files with more detailed information, which subdivide the data on
improved water sources, to show the coverage by different kinds of groundwater sources -

borehole/tubewells, protected and unprotected dug wells or springs.
Because the JMP data do not distinguish the sources of piped/tap water, or packaged water - both of
which can come from groundwater - the data are a minimum estimate of the extent of groundwater
use for drinking water.

Other sources of information on groundwater use
Groundwater use for irrigation
Seibert et al. (2010) provide an estimate of the amount of groundwater used for irrigation around
the world, including in Africa, based on the FAO AQUASTAT statistics. It is worth bearing in mind
that these figures are likely to be underestimates for Africa, because much groundwater use for
irrigation is on a small scale and is probably largely unrecorded.

An estimate of groundwater dependency in rural Africa using population data

Urban and rural population living on: basement rocks (B);
consolidated sedimentary rocks in which fracture flow
(CSF), intergranular flow (CSI), and fracture and
intergranular flow (CSIF) dominate; igneous rocks (I); and
unconsolidated sedimentary rocks (U)
Because most of the rural population of Africa depends on groundwater, the density of rural
population can be a useful surrogate for groundwater use. MacDonald and Davis (2000) assessed the
relative importance, in terms of groundwater use, of the four main hydrogeological provinces
(aquifer types) in sub-Saharan Africa, based on estimates of the rural population living in each one.
They estimated that up to 220 million people live in rural areas on Precambrian basement, 45 million
on volcanic rocks, 110 million on consolidated sedimentary rocks, and 60 million on unconsolidated
sediments in sub-Saharan Africa. most of these people are likely to be dependent on groundwater for
much of their water supply.
This assessment has been extended over the whole of Africa and re-calculated based on the updated
hydrogeology map of Africa developed by BGS. Gridded datasets of population (total and
rural/urban) and the extent of urban areas across Africa were processed to provide an estimate of

the number of people living on each main aquifer type, and what proportion of this population lives
in rural and urban areas (UNEP/GRID; Balk et al. 2006; CIESEN, IFPRI, The World Bank, and CIAT
2011).
The study estimated rural populations on each of the main aquifer types of:
up to 335 million people living on basement rocks (~30% of the total population of Africa)
up to 340 million people living on consolidated sedimentary rocks (~31% of the total
population of Africa). )
up to 99 million people living on igneous rocks (~9% of the total population of Africa)
up to 142 million people living on unconsolidated sedimentary aquifers (~13% of the total
population of Africa).
Most of these people will rely on groundwater for domestic use. On the higher productivity aquifers many of the consolidated sedimentary rocks and unconsolidated sedimentary aquifers - groundwater
may be increasingly being used for more economically productive purposes, including agriculture
and industry. Further work is planned to extend this analysis and explore this in more detail.

Gridded datasets - population and rural/urban areas - used to approximate
groundwater use by aquifer type
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