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Groundwater s Used for both traditional_subsEtence_crops andlarge-
scale commercial farming.

Agricultural groundwater use probably contributes to the livelihoods of
over 1 million people.

Large areas of Africa have livestock-based economies — =10 %, of
Africa’s population depends directly on livestock and another 60% Is
partially dependent.

Detailed infonmation on groundwater and its behavior is lacking for
many: areas of Africa and it is difficult to preyvide: guantitative
ASSESSIMENLS, O thE CONtINENL'S, grouncWatEMESoUrces.
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Groundwater use has increased dramatically, from approximately 684
million m? in 1950 to 1 770 million m= ini 2004, mainly due to increased
Irrigation. Nationally, irrigation comprises over 64% of groundwater
use, while mining and domestic consumption in urban areas, and rural
areas, each use 8%.

Groundwater is used for different purposes in various, parts, of the
country, according to patterns of land use. Irrigation Is obviously the
largest user in many of the WMAs, but groundwater Is used for mining
mainly over the Highveld, while domestic use.in rural areas occurs in
several provinces.
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= |n arid and semi-arnid Africa, the majority of countries suffer from
imbalance between the constantly increasing demand of water and the
natural available water resources.

= As the second largest sources of fresh water, groundwater is under
high pressure. Many countries are probably using more water than

their renewable water supply, and are in water deficit situation.

In such situation, the most commoen symptom IS secular decline in
Wwatertables...
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A the management of a greundwater systemiinfWhlch @ ecisions!
must be made withrrespect te: hoth water quality and water guantity,
a,teol Is needed to provide the decision maker with information
about the future response of the system.

Depending on the nature of the management problem, decision
variables, objective functions, and constraints, the response may

take the form of future spatial distributions of contaminant
concentrations, water levels, etc. This tool is the. model.

Its predictive capacity makes it the most useful tool for planning,
design, implementation and management,of the groundwater
[esources.
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HoW to model groundwater flow?
Modeling contaminant transport?



s Currently, there'is gross, iInadeguacy of hy_droge_ologicéf datarand research
Into the understanding off groundwater resources, renewability,
apportienment-and-management in many countries in SSA.

Data gathering and dissemination are fundamental to the development
and management of the resources.

However, concerns have emerged over the lack of'basic data gathering
and collation on groundwater resources in SSA.

= There. is a culture of secrecy about data-sharmgwhichimuchimpedes
water developmenti=iiemitherGovernmenttonieTprivate sector.
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Current challenge in water resources management in Africa remains the
guantification of the groundwater resources.

In the past the loss of data has been aggravated by project staff who are not
always trained adeguately for the tasks to be carried out.

Hydrogeologists thus have a critical role to play in assisting the development
and maintaining the survival of national groundwater databvases in many of the
semi-arid nations.

@tner challengesiinclude definition of measured parameters, and unifying, moede
effdata collection and.central collation, especiallyAWhere exIsts differences nmss
aguifer characteristicsianuievelfof usanility efr-aguirers.
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Modeling of groundwater management scenarios have suffered in the past and
are presently handicapped by the lack or wrongly collation of data.




Designing andimainteRance: ofi greundwater
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The design.efia-groundwater monitoring programme should be based
on clear and well thought out aims & objectives and should ensure that
the planned monitoring activities are practicable.

Sustained monitoring of hydrogeological parameters and groundwater
guality should be ensured rather than short-term project-oriented data
collection.

= _Strategies employed in Europe and the United States to establish

L grge-scale groundwater monitoring networks and groundwater

- protection programs:couldiserve. as a, goediexample in establishing the™
. Alican netwerke s

= However, looking at resources available in SSA, a strategy for initiating
monitoring in priority areas may be a better starting point. This may
necessitate the review of existing monitoring programs & use of
iInfoermation tools that could facilitate the definition of priority areas.
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Cote D’lvoire

Intense

il

major

1975-2008

Min. Econ Infra

Ethiopia

High

2

minor

1996-2008

Addis Water Aut.

Ghana

Intense

major

1980-2008

Comm. Water &
San. Agency

Kenya

Intense

major

Excel database
of BH not up-to-
date

WRMA

Nigeria

High

major?*

Not up-to-date

FMWR??

Senegal

High

major

1989-2008

Dir. Wat Res Mgt

South Africa

High

minor

1999-2008

Dept Wat Affairs

Ugandal

Hilgh

major:

1999-2008

Dept. Water Dev.

Zamiolel

Intense

major
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|\ Zimbabwe

High

minox

ZINWA

Not updated
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1 Full survey data

major — 70-100% rural water supply; at least 50% urban water supply

2 Useful summary document minor — 50-70% rural water supply; <50% urban water supply but high potential for future supply

3 General background only major* — Major private domestic/industrial use
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_ Characterization of gee-hydrodynamic parameters, quality, level and
flow of the groundwater

|dentification of the recharge and discharge and of the sub-domains
of the Aquifer System (compartmentation)

Development of mathematical models of geo-hydredynamic
behavior and of risks (vulnerability and potential pollutant on local
and regional scale)

Structuring of a.networnk.and an informatiGRisysten integrating a
. groundwaterpdataase(quantity"and guality parameters,
Gonstructive aspects of wells, use and protection)
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=_Knowledge concerning the spatial distribution of groundwater and
groundwater quality data across the countries (on a national scale) Is
still very sparse.

= Strategic issues as they play an important role in defining network-
resource requirements:

= (1) determination of the number of monitoring stations that will be
appropriate for the monitoring network;

L= (2)rexisting boreholes should initially be used but specifically;
- constructed and dedicatediboreholes will timpiately he required;

= (@) ameasurement or'sampling protocol'document will be required to
whdetfine frequency and prescribe mode of measurements;

= (4) the selection of monitoring tools, e.g. divers, water level meters and
field-based or laboratory-based equipments, in cases where
groundwater guality is incorporated into the monitoring programme.
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Establishing a rather representative monitoring network may not be
easy task, existing structures should be used as much as possible.

The network should start at a simple, unsophisticated level and then
work towards the ideal.

Initiating a country-country level (national) network is fuindamental to
the attainment of a functional groundwater monitering programme.

Nevertheless, institutional arrangements for an African groundwater
database or network may not be an overstatement.
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(1) Can all countries:in SSA have national water policies that reflect
sufficiently on groundwater monitoring and data management?

(2) Can we have bilateral, trilateral or multilateral arrangements to
monitor groundwater or organize sub-regional groundwater databank in
SADC, ECOWAS, East Africa, etc.?

(3) Can there be an inter-African national organization or institutional
body specifically designated to monitor or guide monitoring of
greundwater data acress the continents?
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= On regional monitoring; ini East Africa Community, ECOWAS and
SADC, the Nubian Aguifer Regional Information System (NARIS) Is an
example.

The NARIS contains data on groundwater levels, water quality,
groundwater extraction, stratigraphic and hydraulic parameters.

This kind is particularly significant in a sub-region suchras ECOWAS
and SADC where groundwater is an important source of community
water supply.
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Elements for the Development of the Institutional

REGIONAL INTEGRATION

REGIONAL INTEGRATION

Support the integration of development and

protection policies for the aquifer in the STATE/NATIONAL MONITORING
countries

STATE /NATIONAL MONITORING
Development of the basics for the
monitoring & management of groundwater
LOCAL MONITORING

Monitoring and management
responsibilities in rural groundwater supply
schemes,

implementation of management policies
and use of the urban /rural land

LOCAL MONITORING
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thrcreasing d Of groundwater resources planning,
priotection and management, water level' monitoringrbecomes an:
important iIssue withrrespect to hydrogeological activities in the region.

There is the need for further research to overcome the information
gaps on groundwater use and potential in SSA. Groundwater
monitoring could be a good starting point.

Future research and policies in SSA should aim to understand where
additional groundwater development is pessible and, of equal
Importance, where it is not and why. Policymakers need more basic
iInformation on current groundwater use and its value to African

L eécoenomies so that'greundwater and its develepment can, be better

~ priontised. -
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“ Policies for future groundwater development must consider appropriate
and feasible technology for sustainable resource management, as well
as political and economic situations that can regulate groundwater use.







