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PREFACE

Achieving water security for Africa presents a challenge, particularly
given the increasing pressures on water resources related to
population growth, climate change, rising living standards and land
use change. Water security calbe defined as the availability of an
acceptable quantity and quality of water for health, livelihoods,
ecosystems and production, coupled with an acceptable level of
water-related risks to people, environments and economie§Grey &
Sadoff, 2007)

) Drilling Supervision Training, Sierra Leonghoto: Skat)
Groundwater & the fresh water naturally stored in rocks beneath the

ground surface d makes a significant contribution to the security of water supplies for both
domestic and productive uses across the African continentlts importance and use are increasing
markedly.

Groundwater can help achieve universal and equitable access tesilientwater services for both
rural and urban populations in Africa. With the relevant methods and expertise, groundwater can
be found across much of Africa, with even the least productive aquifers often capable of providing
sufficient yields to supply communities with handpumps or lowintensity, smaltscale irrigation
schemes. The volume of water stored underground in Africa estimated to be 20 times more than
the freshwater stored in lakes and reservoird can also provide a critical buffer againstshort-term
rainfall variability, making groundwater reserves less vulnerable than surface watersdoought.
Groundwater is also less vulnefale to contamination.

The implications of resilient, safe, and sustainable water services for all, where groundwater forms a
critical part of an integrated approach to water resource management, are significant and wide
reaching in terms of national growh, economic development and poverty reduction. Groundwater
development is not, however, withoutrisks Securing equitable access to groundwater for both
domestic and productive uses across rural and urban Africa requiresdetailed understanding of
groundwater resources coupled with adequate governance arrangements so that the potential

gains of groundwater investment can be balanced against the associated risks for people, the
environment, and the economy.

This paper has been prepared by researchers withithe UPGro(Unlocking the Potential of
Groundwater for the Poor)Programme, along with colleagues from the International Association of
Hydrogeologists, Africa Groundwater Network, and GRIPR.is intended as a working paper
presenting a summary ofour current understanding of groundwater in Africa along fourthemes: (1)
urban water security,(2) socially inclusive and sustainable rural water servicg8) groundwater for
agricultural growth and transformation, and(4) groundwater resources and renewabity.
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SUMMARY FOR DECISION -MAKERS

Urban water security

A Improve governance capacity and enforcement ppcedures to reduce damaging behaviour,
such as uncontrolled drilling and abstraction and discharge of industrial or agricultural
pollutants to groundwater, and/or incentivise good practice

>

Improve collaboration between regulators, utilities, and private deelopers to integrate
utility and private investments in piped and nonpiped water supply within the urban
planning process

b))

Establishlowi hncomepdq@mpd ) policy and technical uni ts i
knowledge centres to support alternatie water-supply provision(e.g. provide advisory
services for private groundwater supplies

>

Improve collection of data onlong-term groundwater use (including private groundwater
sources) along with groundwater availahlity and quality

>

Strengthen efforts © reduce non-revenue water losses in piped systems

>

Introduce zoning and protection of municipal abstraction wells/well fieldsand improve
sanitation systems and waste and waste water handling to reduce groundwater pollution
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Socially inclusive and sustainab le rural water services

A Maintenance of waterpoints needs a much higher priority andencourage scalingup of
innovative methods to deliver and sustain rapid maintenance.

>

Be aware that universal drinking water services may not be compatible with financial
sustainabilityand therefore look for novel models and partnerships to ensure system
sustainability with a focus on O6service delivel

>

Scaleup and develop on-going efforts to improve drilling professionalism to the level
required through actions that strengthen capacity, improve groundwater data management,
enhance project planning and design, and support the institutional frameworki-oster
dialogue between different stakeholders as well as awarenesaising about drilling
professionalism, coupbd with targeted investment

A Invesiment in research to ketter understand the impact of groundwater access on poverty
to address disparities in service levels and thus support efforts to develop groundwater for
the benefit of all.

Groundwater for agricult  ural growth and transformation

A Plangroundwater irrigation in an integrated way to contribute to more socially and
environmentally sustainable agrifood systems and to improve livelihoods across rural
Africa. The success and sustainability of groundwaterrigation depends not only on the
availability of groundwater, but on a combination of other policies, skills, investment and
infrastructure factors. Groundwater irrigation has expanded most where enabling factors
coincide & often in close proximity to urban areas or major transport corridors.

A Invest in developing a sound understanding of groundwater availability, across short and
long time-scales will be key for sustainable groundwater irrigation Groundwater availability
is dependent on a number of interacting factors which are often poorly understood at the
local scale.In particular, whilemechanisedpumping has the potential (compared to
handpumps or other water sources)o increase theresilience offarmers against weather
related shocks,a good understanding and monitoring of local aquifersis critical, otherwise
wells and boreholes could dry out without warning, leading to conflict between farmers
(and other water users).

A Equitable access to technology and resources can create jobs in rural communities,
improving household livelihoods and contributing to poverty reduction. However, further
research is required to highlight and better understand issues of inequity regarding access
to and control of finance and technology by smallholder farmers compared to larger, more
intensive farmers.

A Make use of adio d it is one of the most important and cost effective sources of
information for the majority of rural farmers in Africa.Useful and entertaining radio
programmes, combined with farmer listening groups, are an effective way of improving
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farmer resilierce in five key areasgroundwater access and water harvesting, crop yields,
sustainable land management practices, health and nutrition, and prevention and treatment
of water-related diseases.

Groundwater Renewability - Impacts of Climate and Land -use Cha nge

Evidence is growing that rainfall patterns across West and East Africa affeanging, with later rainy
seasons, fewer rainfall dgs but higher rainfall intensity.Equally, our improved understanding of
aquifer recharge suggests that groundwater levels respond to more intenseinfall. Therefore,
aquifers will become an increasingly important buffer against a more challenging climate.

To respond to this,invest in and support monitoring land use changes, groundwater abstraction,
and groundwater response to recharge and storage in order to:

A Better understand the localized and regional impacts of land use, and in particular different
types of crop land,on groundwater recharge so as to inform adaptation strategies;

>

Inform strategies for climate adaptation, particularly at the community or farm level;

Reduce the uncertainty in quantifying potential future changes in groundwater recharge
and storage.

Groundwater Resources of Africa

A Mapping and monitoring groundwater resources is expensive and timeonsuming but are
essential to revealing and understanding groundwater resources. Invest in some lortgrm
monitoring in strategic locations to track trends aml responses to weather events and
pumping. Invest in targeted mapping and monitoring to support decisiorrmaking.

>

Quiality control and sharing of data, studies and mapping is essential and the Africa
Groundwater Atlas providesan international sharing platfam, but each country needs to
have well resourced (hydro)geological agency for data management and publishing.
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THE UPGRO PROGRAMME

UPGro(Unlocking the Potential of Groundwater for the Poor)is a sevenyear interdisciplinary
research programme (2012019) funded by the UK®&s Department for
Natural Environment Research Council, and Economic and Social Research Council.

Within five research consortiaBox 1), 150 researcherérom across sib-Saharan Africa and Europe
are working with governments, civil society, NGOs and donors to tackle a range of issues
surrounding sustainable groundwater usdn the context of economicgrowth and poverty reduction.
Issues includeclimate resilience, sustaiability of urban and rural water supply systems, impacts of
groundwater access on livelihoods and health, groundwater irrigatiorand groundwater
governance

Thefive-year consortia phase was preceded by a twayear catalyst phase, consisting of 15 catalys
projects looking at a diverse range of issues including fluoride contamination, development of
sensors for identifying micrebiological contamination, enhancing groundwater recharge from road
run-off, and smalkscale irrigation In parallel to this reseach, the Africa Groundwater Atlag an
online resource providing countrylevel information about groundwater in Africa d has been
developed in collaboration with over 50 Arican hydrogeologists.

Box1UPGro Consortia

@, BRAVE
Building understanding of climate variability into planning of
groundwater supplies from low storage aquifers in Africa

7 Gro For GooD
Groundwater Risk Maagement for Growth and
Development
J]
GroFutures
Groundwater Futures in SubSaharan Africa
\J,
Hidden Crisis
Unravelling current failures for future success in rural
groundwater supply

T-GroUP

Experimenting with practical transition groundwater
management strategies for the urban poor in Sub Saharan
Africa
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WATER FOR NATIONAL GROWTH AND POVERTY REDUCTION

The crucial role of water in achieving sociceconomic development on the African continent is
widely recognized. TheAfrica Water Visionfor 2025 is for:

An Africa where there is an equitable and sustainable use anénagement of water resources for
poverty alleviation, socieeconomic development, regional cooperation, and the environment.

(United Nations Econanic Commission for Africaet al., 2003)

Groundwater often plays a critical, but unrecognised role in providing inexpensive distributed water
suppliesto both rural and urban populations in Africa. In the context of population growth,rising
living standards, and climate and land use change the importance of groundwaterand its ability to
provide drought-resilient water servicesis increasing markedly The potential impacts of over
abstraction and pollution could risk the longterm viability of groundwater exploitation with
significant environmental, social and economicas well as politicaimplications.

Water plays a critical role in thenational growth, development and poverty reductionstrategies of
many African nations(Tindimugayaet al., 2018) contributing substantially to threekey areas

A Unlocking growth potential in the productive sectorsthrough employment and revenue,
where water forms a major component of agricultural development, and also contributes to
improved access to electricity through hydropower and renewables, and to mining
industrial uses,and water transport.

A Social weltbeing, where improved Water, Sanitdion and Hygiene (WASH supports
outcomes in health, education and housing in both urban and rural areas, and where focus
is on equitable access andmproved institutional accountability and service delivery

>

Governance and human capitalcovering a broadrange of measures including
decentralisation, private sector engagementand regional integration, where water is part of
wider civil service reform, including environmental compliance, regulation and climate
adaptation.
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Water is the focus of Goal 6 ofthe Sustainable Development Goal$ to ensure availability and N e
sustainable management of water and sanitation for allCritically, this moves beyond the goal

for basic drinking water services to the much more ambitious goal of safely managed servics,
avaiable on the premises when needed and of sufficienand reliable quality and quantity.

Achieving Goal 6 also underpins progress across the other 16 SDG3gure 1)particularly:

A End poverty in all its forms everywhere (Goal 1)

Sustainablecities and mmmunities (Goal 11) where all have access to basic services,
including an adequate, safe and affordable water supply, where resources are used
efficiently and environmental impact is minimised, and where communities are resilient

GOODHEALTH

to disasters and the impats of climate change; AND WELL BEING
A Healthy lives and welbeing (Goal 3), where epidemics of wateborne disease are —'\’\/\'
eradicated and the number of deaths and illnesses related to contaminated water are
substantially reduced,;
A Industry, innovation and infrastructure(Goal 9), which is sustainable and resilient; MOSANTATION
A Zero hunger (Goal 2), where water is used sustainably agriculture to provide year- E
round food security, income for smaliscale farmers, and food production systems that
are resilient to climatic extremes ancchange;
A Responsible consumption and production(Goal 12), where natural resources are used [ Fr s
efficiently and the impact of waste on human health and the environment is reduced
through improved management;
A Life on land (Goal 15), where terrestrial ecosyams and land often degraded by

desertification, drought or flood, are protected, restored and managed sustainably.

Achievingwater security(Box 2) for Africa is a challenge, but is essential if the aims of theféca
Water Vision, national growth, development and poverty reduction strategies, and Sustainable
Development Goalsare to be met.

In fact, there is already a strong political will to do so through the Sharm EI Sheikh 1
commitments, which are backed by anational-level monitoring and evaluation process through AN PRODLETON
the African Union. The strive for water security becomes more critical as we consider future m

pressures on water resources at both the supply and demand end, particularly related to

population, climate, and land use change.

RESPONSIBLE

Africa is experiencing the highest rate of population growth of anywhere in the world. By 15

ON LAND
2050, an estimated 2.4 billion people will live on the African continent, compared to the ‘*,.
current population of 1.1 billion(United Nations Department of Economic and Social Affairs i

Population Division, 2015)The proportion of people living in urban areas isalso expected to
increase from the current value of 40% to more than 55% in 205QUnited Nations
Department of Economic and Social Affairs Population Division, 2018)
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This will result in a significat increase in the demand for water and requires employment
opportunities as well as resources to ensure continued economic growth, development and social
well-being.

Figure 1 Water linkages across the SDGs
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Box 2 Definition of water security
Many definitions for the ter mbubmoattre based emamn r i

interaction between the physical and societal aspects of water resourcgshysical in terms of
availability, quality and stresses; societal in terms of the capagivf a population to access water

and cope or adapt to change.A widely accepted and cited definition is:

0 éhe availability of an acceptable quantity and quality of water for health, livelihoods, ecosyste
and production, coupled with an acceptable levéof water-related risks to people, environments
and economies @Grey & Sadoff, 2007)
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Groundwater @ the fresh water stored in rocks and sediments beneath the ground surfacgg&ection

5: Groundwater Resources of Afridad makes a significant contribution to the security of domestic,

industrial and agricultural water supplies on the continentHowever,ifgr oundwat er 6 s cont r i
to economic growth, national development,and poverty reduction is to be realized, significant

investment is required to understand groundwaterresourcesat a local, national and transboundary

level, to ensurethey are developed, exploited and managed sustainably, and to the benefit of all

Pote ntial gains of groundwater investment for national growth and poverty
reduction

Groundwater is widely distributed and can be found, in varying quantities and quality, across much
of the African continent (Figure 2. Even the least productive aquifers in Aica, which tend to be
where the geology consists of ancient basement rocks with relatively low groundwater availability,
are often capable of providing sufficient yields to supphydispersed householdsor communities with
handpumps or low-intensity smallscale irrigation schemes. With appropriately designed, installed
and managed infrastructure, groundwater therefore has the potential to make a significant
contribution to achieving universal and equitable acces$o water services for domestic and
productive uses, for both rural and urban populations in Africa. Protected boreholes, stand pipes
and wells for domestic supply or smatiscale irrigation cansupport water security, helping to
overcome the issue ofeconomic water scarcitySeckleet al., 1998)3 the notion of water shortage
caused by inadequate investment in its development and managemerd which is prevalent across
sub-Saharan Africa.

Figure 2: Maps of aquifer productivity and groundwater storage in Afri@ (MacDonaldet al., 2012)
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