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Why is the Atlas important?

A lack of robust groundwater information constrains safe,
sustainable groundwater development in Africa.

BUT — lots of good
information is out
there — just not easily
available & accessible

Carrectly sited wells can
be sustainable - even in
highland areas
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Quantitative groundwater maps of Africa

New maps of aquifer productivity, groundwater storage &
depth to groundwater (ERL 2012) provided a continental-scale
summary — enthusiastically received.

Downloadable
from BGS as digital
GIS-enabled files

Now also available in IGRAC’s Groundwater
© NERC Alrights reserved Resources in Africa viewer



Consequent demand to increase resolution of groundwater
information to country scale — development of the online

Africa Groundwater Atlas

Africa Groundwater Atlas
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What’s in the Africa Groundwater Atlas?

Hydrogeology of Burkina Faso

Africa Groundwater Atlas >> Hydrogeology by country >> Hydrogeology of Burkina Faso

Contents [hide]
1 Authors
2 Terms and conditions
3 Geographical setting
3.1 General . . .
A consistent overview of
3.3 Surface water
3.4 Soil

groundwater resources, key

4 Geology

e aquifers & their hydrogeology,

5.1 Unconsolidated

5.2 Sedimentary - intergranular flow

groundwater status and

5.4 Crystalline basement
6 Groundwater status

management

6.2 Groundwater quality
7 Groundwater use and management

7.1 Groundwater use o 51 Countries

7.2 Groundwater management

7.3 Transboundary aquifers

oy ey s ® Co-written with more than 50

8.2 Hydrogeology: key references

hydrogeologists from across Africa
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Maps edited
using best
available
information

New country-scale
geological maps

Sedmantsry - Cretacecus. Tetiary

Geological Environments

Key Formations ‘Penod |L|tho\ogy Structure
Igneous - volcanic
Lesotho Reaches thickness of 1600m at
Formation Mount-aux-Sources in the north of
Ji Ma: basalts which overlie the sedimentar ks of the Karoo Group.
ey urassic |Massive basalts which overlie imentary rocks o rco Group. e R T
Group) 1987).
Igneous - intrusive
Numerous dykes cross the country in two dominant directions: NW-SE and NNE-SSW. Most dykes are near vertical, plate-
Dolerite Jurassic like bodies, but some dip as shallowly as60° (Schmitz and Rooyani 1987). Some dykes cut acress all geological formations
intrusicns and others die out within the basalts. Sills (plate-like, near-horizontal intrusions) oceur in older Karco sedimentary strata,
especially in the southwest of Lesotho.
Sedimentary — Karoo
This is the yeungest sedimentary fermation underlying the basalts of the Jurassic Lesotho Formation. It occurs across the
1 } central and eastern parts of Lesotho, but crops out only in central Lesotho and in major valleys within the Lesotho
4 Clarens Formation. The sandstones are of aeolian origin. Generally pale white and cream coloured, although darker beds occur.
Geology Formation Late | The formation can be subdivided into three zones: Thickness from 15 o 250m
(Cave Triassic . . 5 8 Outcrops in the form of plateaux in
1. Zone |- thickly t thickly bedded, light b ind light red, fi ned sandstc I ndst ind
- Igneous Valcanic Sandstone) to Early s:nnjy s||lsl:ar:‘eovew ek - ght brown and g . very fine grained sandstone, silty sandstone a the lower feothills and as cliffs
Il Unconsolidated sedimentary - Miocene to Recent (miner consolidated Alwero Sandstone) (;::;be'g =0 o o el e e e T @vedoatmglinellonande
Unconsolidated sedimentary 3. Zene I11: massive to very thickly bedded, very fine grained sandstone to massive silty sandstone, sandy siltstone
I sedimentary - Eocene carbanate rocks and siltstone.
i ~ Upper Ci : Jessoma Underlies the Clarens Formation and characterised dominantly by red and purple mudstones and shales and medium to
Elliot F tion | Lats
| Sedimentary - Lower Cretaceous: Korahe Formation ot Pormation =3® | fine grained sandstenes. |
(Red Beds) Triassic —_— Thins from a maximum of 250m in
- Sedimentary - Jurassic carbonate rocks (Stormber to Earl The strong red and purplish it from the Melteno Fermation and from the white and the south to 15m i the north
) 9 Y| cream coloured overlying Clarens Formation. The transition from the underlying Molteno Formation to the Elliot Formation -
- Sedimentary - Jurassic sandstone Group) Jurassic | . y
is gradual. indicating continuous sedimentaticn.
I Frecambirian MobileiOrogenic Balt
+ Molt Lats
[T Precambrian Craton Forrre\antl\)on Tnaessic White arkosic grits and gritty sandstones, mainly pebbly. with occasional thin shaly sandstones and bluish mudstone Thins out northwards (Schmitz
Geology of Ethiopia at 1.5 million scale. Developed from USGS map (Persis et al = Stormber = (Schmitz and Reoyani 1987). The Melteno Formation underlies the whole of Lesctho and outcrops in the lowlands, where |1984): from 35m in the north to
2002}). For more information on the map development and datasets see the geology (G omierg Ja v it comprises up to 50m of massive, coarse sandstone. 150m in the south.
resource page roup) urassie
Mid
Burgersderp Permian |Green, purple and red shales and mudstones with some buff sandstone; occasional carbonacecus shales with thin coal Maximum exposed thickness of 200
Formation to seams; some ferruginous concretion beds. Only the uppermost part of this formation is exposed in Lesctho, with its 10 250,
0 250m
(Beufort Group) Lower |maximum exposed thickness in the Mchokare (Caleden) River Valley in the extreme westemn part of Lesctho (UNDP 1984).
Triassic

Consistent summaries of
main geological formations
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Igneous [edit]

Water
Named - Water quality
e __|General description quantity Recharge
W u y - aquifers ) issues
issues
. . T~ N Important
Igneous aquifers exist in Zaccae, Djudjura, Collo and I'Edough in the east, and in Hoggar. Groundwater flows Average total recharge occurs
.
through fractures and altered horizons, and discharges naturally through springs. In Hoggar, borehole drilling dissolved solids n nnrllg:ern
y rog‘ O O g I C a l I l a p S has shown that groundwater is encountered at between 20 and 50 m depth. The aguifers generally have low in Hoggar are | neous
productivity. 500 mg/l o
aquifers.”®
Sedimentary - intergranular and fracture flow [edit]
. 2, Water quantity
Named aquifers |General description _—_— Water quality issues Recharge
Cenozoic Semi-consolidated marine sedimentary rocks with relatively high
sandstones and | porosity in which groundwater is stored and flows through both
limestones intergranular matrix and fractures.
Cor marine i rocks with relatively high karstic
porosity, in which groundwater is stored and flows dominantly
through fractures and karst conduits. This is often a highly Direct recharge.
Jurassic and i i mostly occurrin
Cretoerous pfuductwe aquifer. Yields of mcre- than 100 I's alé seen m_:m the Thermal waters. The du“nﬂ‘ o gf
S Zibans szrs!, and greater than this -trcm the Neritic formai.lun of groundwaters are generally of excegﬁz‘;al cad
G Constantine (900 /s at Hamma springs: 400 I/s at Fourchi; 650 I's R bcaT BNl OF calcainm = l;ome ?‘ecna:ﬂ‘e
: (AUas) | at Boumerzoug). sulphatype - g
‘domain = = 2 = by horizontal flow
In some parts there is extensive groundwater discharge via ¥
N ; from other aquifers.
springs, e.g. at Zaccar (Miliana sources), Djurdura, and its
extension to Bejaia.
These two aquifers together form part of the transboundary
Northern Saharan Aquifer System (SASS), also known as the
. Complexe North-west Sahara Aqui‘fer System (NWSAS) (see section on | The groundwater N——— ——
M a ps e d Ited by i s i S S ke e Eargew'de?pw v fesotiecSnhetall ood \.(:rith (elairvgfy low levels |due to lie enera!?y=
Cretaceous to and can be at least 2000 m tmcx; Much of the aquifer is SHICIASUC | opcidared to be gt mir-‘efaﬁsaﬁm i e buna?mme
. Cenozoic) and sandstone; sun?erpartsaie karstic; and there arersome ) 'fossil’ - many N m;"d:ate—r i . u;ers e
h yd roge O | Og I Sts Conthenta] Evam—raiesr TP{IS selen 2t DfﬂdUCtFYe ?IQUHET et (housanasciyears the Com, te;(eg'rerminal has cE(i‘mate Small
K — fhe ° ivi o Mfar_zegmﬂ e i aicac salinity Ee;:rels between 4 and  |amounts of recharge
. (Palaeozoic to suggests hydraulic conductivity values of between 3 x 107" and 3 x Known Tobe ; g
10 mis. y B 9 g/l (FAQ, 2009). occur from episodic
u S I n g e S Late Cretaceous) overexploited, with .
ArannAiatar fram tha Frinfall s tha

available
information Consistent summaries ‘

of key aquifers

Aquifer Type and Productivity

I unconsolidated - High

0 Unconsolidated - Moderate
Unconsolidated - Low to Moderate

I Volcanic - Low to Moderate

B sedimentary Intergranular/Fracture - High

I sedimentary Intergranular/Fracture - Low to Moderate

I Sedimentary Fracture (sometimes Karstic) - Moderate to High
Sedimentary Fracture - Moderate
Sedimentary Fracture - Low to Moderate

[ Basement - Low

Hydrogeology of Somaliaat 1:5 million scale. For more information on how the map was &
developed see the Hydrogeology map resourc e page
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Climate

The Democratic Republic of the Congo lies on the equator. Average temperatures across much of the country are around 25 degrees C, except in the eastemn mountains where average

Country-scale maps & graphical overviews of climate,

surface water, topography, soil and land cover

[edif]

temperatures are around 20 degrees C. There is much cloud cover over much of the year, with the maximum sunshine in the dry season

Average annual rainfall for the whole country is over 1,200 mm, rising to more than 2,000 mm in the central basin, and falling to a minimum of around 850 mm at the western coast. There

is a single rainy season, frem September to June in the south and from February to Nevember in the north; and a single dry season, in June and July in the south and December and
January in the north

These maps and graphs were developed from the CRU TS 3.21 dataset produced by the Climatic Research Unit at the University of East Anglia, UK. Fer more information see the climat

resource page.
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- Derived from 3" party data

- Consistently presented

Soil [edi]
29's |
305
Surface water [edit]
9°s e 28°E 29°E
2500 icm P x| Isn
= [l e
1255 4 2000
1500masL Soil Map of Lesotho, from the European Commission Joint
1000 Research Centre: European Soil Portal. For more information on
15°S - the map see the soil resource page.
500
ws River flow gauging is undertaken by Zesco, Zambia's

T T T
24°E 27°E WE 3RE power generating company, and the Zambezi River

Authority (ZRA). Zesco's gauging stations are mainly on the
Kafue River, while the ZRA gauges the Zambezi and
stretches of the Kafue.

Major surface water features of Zambia. Map developed from
World Wildlife Fund HydroSHEDS; Digital Chart of the World
drainage; and FAO Inland Water Brias Ear mars infarmatinn an
the map develocpment and datase

resource page.

Non-perennial Perennial

Land cover [edif]
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Land Cover Map of Nigeria, from the European Space Agency
GlobCover 2.3, 2009. For more information on the map see the
land cover resource page.




An overview of groundwater
status, use & management
in each country

Groundwater Status fedin

Groundwater quantity [edif]

The recent FAQ/SWALIM study (2012) considered that in the northemn provinces of Somaliland and Puntland, where there is ne perennial surface water. "tetal annually rect
groundwater (although net necessarily available for abstraction) in the major aquifer systems is theoretically equal to some 4.3 x 109 . Altheugh this amount of water. eqi
of 139 m¥/s looks very promising. the large area of these two regions - more than than 289 000 km? - means that groundwater water is still scarce. Estimated specific groun
less than 0.5 I/s/kn?, which classifies northern Somalia as having extremely poor groundwater reserves.

Mast drilled boreholes provide yields in the range 1to 5 I/s, but there are many with lewer or higher yields. In some cases, boreheles can't sustain high pumping rates, but
aquifer could yield more groundwater if higher capacity pumps or pipe diameters were installed te increase borehole capacity.

The highest known aquifer potential is illustrated by the most productive well known in northem Semalia. in the Auradu karstic limestene aquifer in Ceerigabo. which is 159
had a test yield of 50 Ifs for a drawdown of only 2.43 m (Faillace and Faillace 1986). Ancther known high productivity aquifer is the terrace and alluvial sediments of Geed
are used for the water supply of Hargeysa (the capital of Scmaliland). Average boreholes yields are 15 I/s with drawdewn not larger than 5-10 m.

Groundwater quality [edif]

Groundwater quality is 2 major issue in many parts of Somalia. The natural quality of groundwater depends in part on aquifer lithology and the soluble products of weather
aspects such as seasonal recharge. so that groundwater quality can vary from season to season. Many boreholes are abandoned because of poor water quality. The qualit
in individual aquifers is summarised in the relevant tables above.

A FAD/SWALIM survey in 2012 showed that in the northerm Somaliland and Puntland regions, across all aquifers, only 30% of groundwater samples were below the safe S_
limit of 1500 microS/cm, with 29 % of the samples in the range 1500 to 3000 microSicm and 41 % of the samples above 3000 microS/cm

Recharge [edif]

Recharge occurs only if the rainfall regime is favourable. In areas with scarce and uneven rainfal, infiltration may occur only along stream beds and floodable depressions. Short duration
thunderstorms covering small areas usually occur in the northern regions and generate spate flows in toggas (wadis or seasonally dry streambeds), which lasti from a couple of hours to a

couple of days (Faillace and Faillace 1386)

Grol dependent ec

fedit]

There are numerous springs in the north of Somalia in the study area of the FAO/SWALIM programme. A total of 287 springs were registered, which tend to be mere commoen in fractured

and/or karstic aquifers. They are of crucial for local ecosystems

© NERC All rights reserved

Groundwater use and management (ediy

Groundwater use [sdif]

Given the lack of perennial streams and the arid climate in much of Semalia. greundwater is the sole water rescurce in most of the coun
Juba and Shabelle. Approximately 95% of the population use groundwater for drinking water. Most groundwater is used for drinking, anc
also a significant groundwater use. [rrigation is not widely developed, except along the two major perennial rivers. There are no large gr
industrial sector.

The most productive groundwater sources are boreheles drilling inte unconsclidated alluvial terrace aquifers and karstic aquifers. Borehc
alluvium in toggas (wadis). to a few hundred meters in Eocene karstic aquifers or the Nubian (Yessoma) sandstone aquifer. Submersible
hand pumps are used to tap water from shallow aquifers

Due to limited reserves related to very low effective rainfall; a very deep groundwater table in many areas; and/or increased water salinit
limited access to it in most of the country. The water supply situation in many parts of Somalia is therefore exceptionally severe. A large
access to safe, sufficient groundwater. Several deep drilling projects have been undertaken with the aim of develeping groundwater resc
hydrogeological knowledge, the success rate of groundwater development has been very low:

Fourteen water utilities serve major towns and settlements in the Somaliland and Puntland regions, with a total around 2,544,000 inhab
Somalia. However, not more than 25% of this population is connected to water distribution systems and pipelines (FAO/SWALIM 2012),
is in Sheikh, at 4%, but most problematic is Hargeysa where over 750,000 of residents, mostly in suburban areas, have no preper acces

Groundwater management  [adi]

Key groundwater institutions include:

The Ministry of Water Resources in Mogadishu

The Ministry of Water Resources in Somaliland

The Puntland State Agency for Water, Energy and Natural Resources

After the end of the former government of Somalia there was no legal framework for groundwater management in the country. However,
Somaliland and Puntland have made significant steps towards re-establishment of the water regulatory framewerk. In Somaliland a Wate
2013, and put into use, with the Ministry of Water Resources issuing permits for groundwater drilling. The capacity of the water authoriti
strengthened for the laws and policies to be fully implemented

Groundwater monitoring [edif]

Groundwater level monitoring  [adif]

FAQ/SWALIM established an initial groundwater menitering network in the northern provinces Somaliland and Puntland in 2012, installe
8 groundwater level loggers are installed in Hargeisa, Borama, Berbera and Burco in Somaliland; and Garoowe, Boosaaso, Gaalkacyo a

Data from this network will help to prevent future depletion of aquifers due to the high risk of groundwater over-exploitation in major tow

water for domestic use and watering livestock.

Groundwater quality monitoring  [edit]

No systematic groundwater quality menitering is done. Local water utilities sporadically contrel water quality in their areas.
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Key geological & hydrogeological references for

more detailed country-scale information

References [edi

Africa Groundwater Atlas
Many of the references below, and others relating to the hydrogeology of Nigeria, can be accessed through the Africa SRS

About the Archive

Key Geology References [edit]

Adelana SMA, Olasehinde PI, Bale RB, Vibka P, Edet AE and Goni I1B. 2008. An overview of the geology and hydroge«
MacDonald, A.M. Applied Groundwater Studies in Africa. IAH Selected Papers in Hydrogeology Volume 13. Taylor & F

Mpamba NH. 2006. Comparative Analytical Model for Groundwater Monitoring in the Urban and Rural areas of Zambi

Africa Groundwater Literature Archive

Home

Introduction

Welcome to the Africa Groundwater Literature Archive, The Archive is a searchable database prowiding full bibllographic references for published and
unpublished groundwater licrature about Africa, including reports, journal articles, conference papers and maps.

If the document is digital, where possible the Archive provides a web link to the full text of the document freely avallable to download. A few documents.
are available as a pdf dewnload directly from the Archive. If the full document is not freely available, for example because of copyright restrictions, a web
link is provided to an online abstract where possible. IF there is no online link, it means we have na information about whether a digital, online version of
‘the document exsts. The Archive dogs not hold hard copies of documents.

The current Archive is by no means an exhaustive list of groundwater literature for Africa. 1f you have, or knaw of, other documents which you would like
to se in the Archive, please feel free to get in touch, whether they are already online and/or digital o whether they are in hard copy. Tf you hold the
copyright to any items in the Archive that are not currently available to download, and you would like them to be provided through the Archive, please get
In touch wa the contact page.

Please feel free 10 send us any feedback you have on the content, functionality and format of these webpages and the Archive, va the contact page. Your
comments and inpLt help to improve the Archive.

See the About this site page for more information about this project and the Archive.

Information . The University of Zambia, Lusaka, Zambia. U p g:{::i::]gntfhe
Nwajide CS. 2013. Geology of Nigeria's sedimentary basins. CSS Bookshops Ltd Gro gr“t"'h":&a:f'
Rahaman MA and Malomo S. 1983. Sedimentary and crystalline rocks of Nigeria In: Ola. S. A. Ed. Tropical soils of Nig =y

Pre| J
Balkema. -
Kogbe CA. 1976. Microbiostratigraphy of lower Tertiary sediments from the southeastern flank of the lullemeden basir '"P*ws.,w
Geology of Nigeria. Elizabethan Publishing Company, Lagos, Migeria. s m—0ee—
Obaje NG. 2009. Geology and mineral resources of Nigeria. Springer. ointly funded by:
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Togo. Mém master Environnement-eau et santé. Univ. Lomé, 30p

ARI A. 2000. Etude géochimique et hydrogéologique des eaux souterraines d’'un bassin sédimentaire cotier e NERC X
protection et la préservation des ressources en eau du Togo (Afrigue de l'ouest). These Doct., Univ. de Paris V1. 158p + annexes.

ASSOUMA D. 1988. Etude par modéle mathématique de la structure et du fonctionnement d'un aquifére de socle exploité en région tropicale. (Alimentation en eau

potable de Ia ville de Dapaong -TOGQ). Thése de 3e cycle, Univ. d'Oriéans. 183p.

DGEA. 2009. Rapport de synthése : Gestion intégrée des ressources en eau (GIRE) ey objectif du Millénaire pour le Développement. 119p. UNDESA.

Direction de I'Hydraulique et de I'Energie. 1983. Alimentation en eau de Lomé. Ressource en eau souterraine. Synthése des données hydrogéologiques. Rapport

83 AGE 040 BCEOM/BRGM 37p

Direction de I'Hydraulique et de I'Energie. 1984. Alimentation en eau de Lomé. Modele mathématique préliminaire des nappes du Continental Terminal et du

Paléocéne. Simulation de plusieurs scénarios d'exploitation. Rapport 84 AGE 008. BCEOM/BRGM 66p + annexes.
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Ville de Lomé. ACDI. 126p.
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Lomé. 204p
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® Resource Pages: background information, technical
explanations & links to external resources

® Key issues like groundwater use & quality; recharge estimation;
sustainable groundwater development & management

B uban B Rural

Population (millions)

o8 838888

CSF csl CSIF

Urban and rural population living on: basement rocks (B);
conselidated sedimentary recks in which fracture flow (CSF),
intergranular flow (CS1), and fracture and intergranular flow (¢

dominate; igneous rocks (I); and uncor imentarym

Saline and Genesis.
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MAIN LANDSCAPE ELEMENTS,
GROUNDWATER RECHARGE AND WATER QUALITY EVOLUTION IN THE SAHARA/SAHEL

Groundwater Governance [edit]

The Groundwater Governance project aims to influence
management in averting the impending water crisis.
RWSNE@ [edit]

The Rural Water Supply Network (RWSN) preduces mz
development:

Furey, S G, and Danert, K. 2014. Sustainable Groundy
Gallen.

Africa Groundwater Network® [edit]

The Africa Groundwater Metwork (AGW-Net) has prody
English and French. The manual is designed to suppor
range of other activities relating to its key aims of incre
sector in Africa. AGW-Net@ promotes communication v

UPGro® [edit]

The UPGro programme {Unlocking the Potential of Groundwater for the F

IGRACHE [edif]

The UN International Groundwater Resources Assessment Centre (IGRA
groundwater rescurces development and management, and produces a n

Tuinhef, A Foster, S, van Steenbergen, F, Talbi. A and Wishart, M. 201
climatic variability . Strategic Overview Series, No. 5, GW-MATEWorld |

WaterAid® [edit]

WaterAid produces information on managing water resources, including g
of communities to water stress. Other WaterAid publications can be foun

International Association of Hydrogeologists® [edif]

The International Association of Hydrogeclegists (IAH) works to raise aw:
groundwater. |AH publishes academic research through the Hydrogeclogy

|
JUCN®& [edit]

The IUCN publish the handbook Spring: managing greundwater sustairﬂ

PO S



Africa Groundwater Literature Archive

® The most comprehensive yet index of African groundwater
literature

® ~7000 entries (so far)
® Full text download if available; or for copyrighted documents,
link to online abstract if available

® Fu l l bi b l iogra P h ic Africa Groundwater Literature Archive
references

® Complements other
literature archives: e.g.
by WRC; IRD; SADC/BGS
Grey Literature Archive
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What’s in the Archive?

® Unpublished reports (full texts), 1897-2014 (e.g. by geological
surveys; governments; development organisations)

® Journal articles, 1927-2014 (URL to online article &/or
abstract)

® Conference papers, academic theses, books & book sections
(URL to online text if available)

® Hydrogeological maps (pdf or image files; or URL to online file)

Study on groundwater and req
1 Systems tapping groundwater n Ethiopi

uirements for drilling a
undwater In Ethiopla
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Using the Archive

Powerful search options:

® Thematic keyword: >200 hydrogeological keywords

® Free text: Search or Filter Results by Title and Authors

® Geographically:

® Every relevant reference tagged by country
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interactive map

Search the Africa Groundwater Literaturs Archi
[ -

Coumtry Search

&1“ o kb, vew

Kaywerd sazrch

;o st

psr—

To s el i Bk g cormbination of s, et beord S=rch ogt
| et o search s and mur

Map search
S S W S ——

[+ |

Ssarechrom
Tite Darem
Auther CECT
Keyuword e o peora
Country oy Coneiry

© NERC All rights reserved

Search Results

Filter titles: [permeabilty Filter authors:

The following 22 results are avalable for your search

Click a report title to view full details. Reports marked with "% have a PDF available to download from this site, Those marked
with & have alink to an external resource,

Not Country Specific

1. Guendouz, A; Michelot, 1.-.L.. 2006 Chlorine-36 dating of deep groundwater from northern Sahara,
Journal of Hydrology 328, 572-580. Elsevier
Keywords: Radioactive Tsotopes, Groundwater Flow, Recharge, Groundwater Dating, Permeability, Sedimentary

2. Aplin, AC.; Fleet, A).; MacQuaker, 1.H.5.. 1999 Muds and mudstones: physical and fluid flow properties.
In: Aplin, A C; Fleet, A J; MacQuaker, J. H. S. (eds.} Muds and Mudstones: Physical and Fluid Flow Properties.
Geological Society London Special Publications, 158, 1-8 . Geological Society of London,

Keywords: Groundwater Flow, Permeability, Sedimentary

3. MacDonald, A M.; Davies, ).; O'Dochartaigh, B.E.. 2002 Simple methods for assessing groundwater

resources in low permeability areas of Africa. Biitish Geological Survey Commissioned Report CR/01/168N

NERC,
Keywords: Groundwater Resource Assessment, Permeability
4. Acworth, R1. 1987 The development of crystalline basement aquifers in a tropical Environment.
Quarterly Journal of Enginesring Geology, 20, 265-272. Geological Saciety of London.
Keywords: Crystalline, Basement, Weathering, Recharge, Permeability

BB BB

Botswana
5. Herbert, R ; Barker, J.A; Davies, 1.; Katal, O.T.. 1997 Exploiting ground water from sand rivers in &
Botswana using collector wells. In; Fei Jin, Krothe, NC (eds) Proceedings of the 30th International Geological

Congress China, 22, Hydrogeology, 235-257
Keywaords: Pumping Test Analysis, Storativity, Unconsolidated Sediments, Borehole Yield, Transmissivity, Sand
River, Borehole Construction, Groundwater Resource Development , Permeeability, Borehole Drilling

6. Institute of Hydrology. 1986 Ramatswa Wellfield S.F. Botswana - digital model study and storage &
astimates, Institute of Hydrology, UK Institute of Hydrology.
Keywaords: Storativity, Borehole Yield, Carbonate, Karst, Transmissivity, Specific Capacity, Fractured Aquifer,

7

48

EAhaba

Leafiet | © OpenStrastt

s

Self-help Initiati to Impi Water in Eastern and

Central Uganda, with an on Shallow

Carter, R.C.; Mpalanyi, 1.M.; Ssebalu, J.. 2005 Self-hefp Initiatives to Improve Water Supplies in
allow G \

Eastern and Central Ugands, with an Shi

Ttem Type: | Publication - Report

Language: | English

Keywords: | Groundwater Resource Development , Rural Water
Supply, Groundwater Resource Management , Policy, Seif
Supply

Country: | Uganda
URT: Jwewve.rural-water

supply.net/en/resources/details/274

mbe

x

Carter, R Mpaiin, L. S Senen

Inniatves 10 Mmprove Water Suppies i Eastem and
rai Uganas,

Groundwarer

(T
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Improve level of detail for
countries currently with only
sparse information

Include GIS-enabled downloads of
hydrogeology and geology maps

Offline Atlas version

Update Archive with more hard-
to-access groundwater reports &
other documents

What do you want to see?



Available online now!

Unlocking the

Africa Groundwater Atlas Potentialof

Groundwater
for the Poor

The successful and sustainable development of groundwater resources in Africa is aritical for future safe water
supplies, economic growth and food security in the continent. Doing this successfully relies on good
hydrogeological understanding - but much of the datz and information that already exists about groundwater
in Africa is not available to the people who could make use of it. We have worked with partners across Africa
to make mare of this information freely accessible: you can access it online now by following the links below.

Prepared by: British
Geological Survey

Africa Groundwater Atlas Africa Groundwater Literature Archive

A summary of the hydrogeology of 51 African countries Free online access to thousands of documents

An online introduction to the groundwater
resourees of 51 African countries, 2nd a gateway to
further information. Many of the country profiles have been co-authored by groundwater experts in
Africa. Each profile includes new hydrogeclogical and supporting maps, and references and links to
further online and printed information. The Atlas also provides general information on key issues
such as recharge, groundwater quality and groundwater development technigues.

A sezrchable online database that so far catalogues E——
nearly 7000 references for literature zbout

groundwater in Africa. The Archive can be searched by themed keyword; by title and author; or
geographically: either by country; or for more than 1500 georeferenced documents, by searching for

their speific location on an interactive map. There are thousands of links to free-to-download full
text documents and abstracts.

»» Go to the Affia Groundwater Atlas

»» Go to the Afria Groundwater Literature Archive

»» Read background information on this project »» Read background information on this project
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