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NilerRIVer Basin
NUBilan  EreieWaie

Surface area:
MAP:

Demography
Population:
Density:

River length:
Rainfall
River Flow:

Major Dams

Nile River Basin

Water Resources

Owen Falls Dam:

2900 000 km?
0-2100 mm/a

160 million
55 persons/km®™

6700 km
1 660 000 Mm®/a
55 500 Mm®/a (at Aswan)

2 750 000 Mm® (350 MW)

High Aswan: 162 000 Mm?® (2 100 MW)
Aswan Dam: 5000 Mm?® (345 MW)
Roseires: 3000 Mm?® (210 MW)
Gebel Aulia: 2 500 Mm®

Khashm Elgirba: 1300 Mm® (13 MW)
Sennar Dam: 930 Mm® (15 MW)

Total dam storage: 2 924 730 Mm®

Major Aquifer:

Nubian Sandstone

Water Use
Agriculture
Domestic
Industry
Mining
Hydropower

Buiseaiou|

Vulnerability
Increasing to the north

Nubian Groundwater Basin
Surface area: 2 200 000 km™

Demography
Population:  0.76 million
Density: 0.35 persons/km®

Major Aquifers

Nubian Sub-System

Unconfined recoverable volume:
Confined recoverable volume:
Post-Nubian Su m
Unconfined recoverable volume:

8 800 Km®
9 Km?

6 000 Km®

Water Use
Agriculture
Domestic

Mining ﬂ
Industry

Buiseaiou|

Vulnerability
Increasing aridity to the north

Physiography

ar einle) Nuglar Grourncdweater Basins

Aridity

Nile River Basin

~40% of the area

Nubia uifer
A -05% ~

Water Availability

Vulnerable

N

tressed /

Storage and Supply
Infrastructure

Well developed in
Downstream course

/ Poor

Socio-
Economy

Population Density

55 persons/km?;
downstream increasef

variable

0.35 persons/km?;
variable

Access to Safe Water

70% /

75%

Water Use

Agriculture -80%/

Agricy !ure ~90%

Poverty High / High )
Conflicts Moderate / /| Moderate
Sector reform In progress / / In progress
Implementation and

Management adaptive capacity Reasona bl7/ / oderate

Data availability, gaps,
and quality

M oderawme W

Vulnerable: high aridity, low water availability, high poverty and moderate management

PDF prepared by ACWR (www.acwr.co.za)

10/31/2006



Beekman. 10/31/2006

Ver Besing
Senegal River Basin Water Use =
Surface area: 483 000 km® Agriculture ‘U 9
MAP 550 mmfa Domestic g
Hydropower 5
Demography L=
Population: 22 million
Density: 40 persons/km?
Water Resources Major Dams
River length: 1 800 km Diama (limits seawater intrusion)
MAR: 21 800 Mm*a Manatali: 12 000 Mm*
Major Aquifers: sedimentary Vulnerability: increasing
Niger River Basin Water Use 5
Surface area: 2 270 000 km? Agriculture g
MAP 690 mm/a Domestic ﬂ 5
Hydropower 5
Demography (=
Population: 106 million
Density: 31 persons/km®
Water Resources Major Dams
! River length: 4 200 km Dadin Kowa: 2 765 Mm®
- - MAR: 221 500 Mm/a Selingue: 2 200 Mm®
5 D P Kanji- 1500 Mm®
: ({ Lu, Goronyo: 1100 Mm*®
S Major Aquifers: sedimentary and basement
- Vulnerability
Increasing all over the Basin

High aridity, low water availability, water scarcity
I and Niger River Basing

iger
e = . o 50% arid and 50%
Avridity ( = 75% arid and semi-arid semi-arid D
Physiography Water Availability \\&essed Stressed A
Storage and Supply Underdevelop —Beveﬂrﬂm
Infrastructure the river basin stream (Nigeria)
Population Density 40 persons/km® 31 persons/km®
Socio- Access to Safe Water Variable Variable |
Economy Water Use =60% for agriculture 50% for agriculture
Poverty High A High \\
Conflicts Moderate / | Noconflict '\
Sector reform In progress Delayed I
Implementation and
Management | adaptive capacity Moderate W |
Data availability, gaps. Moderate Moderate
and guality (CILSSAMWVS) (CILSS, NBA)

Vulnerable: high poverty, delayed sector reform, very low adaptive capacity
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Lake Victoria Basin Water Use _
Surface area: 252 800 km® Agriculture =
Lake Victoria %" 2 Lake area: 68 800 km? Industry K
£ ‘\{R MAP: 450 - 2 450 mm/a Domestic &
s Fishery =
_;Ju- Demography Hydropower
P ik Population: 30 million
~ Density: 165 persons/km®
LEcEnn
O bk victers Major Dams Vulnerability
e Owen Falls Climate variability and change
affects catchment environment

. . Rufiji River Basin . Water Use
e Surface area: 178 660 km-~ Agriculture _
k MAP: 950 mm/a Hydropower ]
Industry ©
Demography Domestic E.
KSARAWE. Population 3.4 million Fishery k]
gRuEn Density: 19 persons/km® Mining
gt B4
¥ T Major Dams Vulnerability
- Mtera: 3 200 Mm® (80 MW) Climate variability and change
‘i Kidatu: 125 Mm?° (204 MW) affects catchment environment;
Competina users

Ielica Victoriel eind Rufiji River Basing  Water pollution
Lake Victoria Basin RAfiji River Basin
W&m@/ Rf: 450 —1550 mm/yr
. Water Availability (1,700-4,000 m*/person/yr} 6,466 m*/person/yr

Physiography —_—

Storage and Supply N or d Maior d in ol

Infrastructure 0 major aams dajor dams in place

Population Density 4165 persons/ki® s/km?

Access to Safe Water ~40% of total population of Eastern Africa
Socio- Water Use ess |rr|gat|or1 e
Economy S

Poverty Higher Ieve) Lower level

Conflicts // Less conflicts ILgien e gl

power generation

Sector reforny/ / / Ongoing Ongoing

Implement nd Many stakeholders Less stakeholders
Management adaptive ity involved involved

Data av: ility, gaps,

and g Mare developed Less developed

Increasing water demand, high poverty, health risks
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I var Basins Zambezi River Basin Water Use
Zarnbez' and Orange RIV DESIS Surface area: 1 388 000 km? Agriculture =7
v MAP 700 - 1200 mm/a Domestic g
Industry E
Demography Mining 5
Population: 25.4 million Hydropower =]
Density: 18 persons/km?
Water Resources Vulnerability
River length: 2 650 km Increasing to the east
MAR: 94 000 Mm*/a
Major Dams
Kariba: 160 D00 Mm*
Cahora Bassa: 52 000 Mm®
ltezhitezi : 5600 Mm®

Total dam storage: 221 245 Mm®

Major Aquifers: crystalline basement r

Orange River Basin Water Use

Surface area: 1 000 000 km* Agriculturs

MAP: 50— 1 500 mmia Domestic
Industry

Demography Mining

Population: 11 million Hydropower

Density: 12 persons/km®

Water Resources Vulnerability

River length: 2 300 km Increasing aridity to the west

MAR: 11 500 Mm/a

Major Dams

Gariep 5 675 Mm®

vanderkloof 3237 Mm?

Sterkfontein 2 617 Mm?

Vaal 2 122 Mm?

Katse 1950 Mm*

Total dam storage: 20 412 Mm?®

Maior Aquifers: sedimentary

High aridity, low water availability, water scarcity

Orzaricle River Basins /

Zambezi River Basin O;a.n.giﬁiver Basin
Aridity <20% of the area >50% \

. Water Availability Vulnerable Stressed /
Physiography —
Storage and Supply Well developed - Highly developed -
Infrastructure middle course upstream
7 2
Population Density ;8 p/km ; doyvnstream .12 p/km ; upstream
increase; variable increase; variable
. Urban ~709 Urban ~70%, Rural
- 0 3
Egglnoom Access to Safe Water | _ 5 ighly variable > | ~45%; variable
y Water Use Agriculture =8 Agriculture ~60%
Poverty (Higher) .~ Lower
Conflicts A m’ﬁaprivi region | Lower Orange River
Sector reform /| Inpa fogress. Advanced

Implementation ?/ A oderate to b% Reasonable i

Management | adaptive capacit
Data availabili ps, \
and quahty / B\ Ioderate to by Reasonable

Vulnerable: madequate access, management and poverty
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ey Issuas —

= Increased frequency of droughts and floods
= Small reduction in Rainfall B} Large reduction in river flow
...Persistent drought in the Sahel since 1970s...
(includes largest part of Niger River Basin) |
= Biodiversity
= Desertification
= Wetland degradation
...Deteriorating ecosystem integrity Lake Victoria Basin...
= Limited resources, unevenly distributed & over-exploited |
...Nubian Sst Aquifer Basin: non-renewable water resource...
= Pollution
...Industrial & municipal effluent loading Orange River Basin...

ey lssies — 2

= High population growth rate in urban areas

= Water related diseases and HIV/Aids
...Southern Africa has the highest incidence of HIV/AIDS...

= Poor water and sanitation coverage and service delivery |

...Inadequate access to clean water and sanitation in
peri-urban and rural areas...
= Agriculture most important economic activity and
biggest water consumer (80%)

= Competition for water

...High competition between irrigators and hydropower in |

Rufiji Basin...
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= Water legislation

= Inadequate institutional strength and capacity
..Establishment of Co-operative Frameworks for Managing

Shared Waters in the context of IWRM.. |

= Data access, sharing, reliability and standardisation

= Monitoring

= Knowledge Gaps

- Insufficient insight into climate change and variability

- Water pollution inadequately addressed

- Groundwater recharge largely unknown

- Environmental Flow Requirements largely unknown

= Water resources are at risk and
water stress is expected to increase...

Aclzigtzition) zipicl Witlejzition Qgtioms

r Sector Reforms
aging (shared) waters and ecosystems
unities' responses to water stress 1

city enhancement programmes

ata rescue

dardized assessments

oring for improved early warning systems
effective water management |

ce / groundwater storage and use
ater harvesting

provement urban water supply
nvestment in wastewater treatment
mprovements in agricultural techniques |
ater Trade ]
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Regional Coordination

Salif Diop, UNEP-DEWA, Kenya

Patrick Mmyami, UNEP-DEWA, Kenya
Eric Odada, PASS / Univ. Nairobi, Kenya

Authors: I

Northern Africa
Khaled Abu-Zeid, CEDARE, Egypt

Western Africa

Abel Afouda, National Univ. Benin
Alioune Kane, Univ. C.A.Diop, Senegal
Lekan Oyebande, Univ. Lagos, Nigeria

Facing the Facts

ASSESSING THE VULNERABILITY
OF AFRICA'S WATER RESOURCES i
TO ENVIRONMEMTAL CHANGE EasLAfrlca

Eric O. Odada, PASS / Univ. Nairobi, Kenya
Alfred Opere, Univ. Nairobi, Kenya
Kassim A. Kulindwa, Univ. Dar es Salaam, Tanzania

. Southern Africa

Hans E. Beekman, Private Consultant, South Africa
Irené C. Saayman, CSIR, South Africa

Simon Hughes, CSIR, South Africa

Prizse |in orief...

3 — December 2005
tion, workshops and publication costs):
ed with the publication on the assessments (peer

issues of the African Region in the context of the
sessments of 8 major river, lake and groundwater

ions

etency development in vulnerability assessments of sub-
teams in carrying out rapid assessments

AEO and GEO processes |

> Provided a solid foundation for the preparatory phase of comprehensive
assessment (Phase IlI)
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“Cagarenensive Assessment of the Vulnerability of Water
Hesjgtfces ig Environiental Change in Africa using the
Basin Approzch”

Pregarziory Priase

DelivErables

rapid assessments of major African

2r basins based on inputs from 5
cluding results from Phase |

ensive assessment of a basin
ols for comprehensive assessment
ity and competency development in

RaktsEl |l Reoid Assassimearnts of additional sub-recions and basins

12 SUg-recions
220 rlver, 9 Jalce and 9 groundwater basins

Ooawd Ben Hama . ’
P rains 2 —
G Atlas B
o2, N S

A

5
i
w7

:.:‘ ’; :r_ )\(\\ \
T\\ North African Basins

West African Basement

East Africa Rift and

Sub-Saharan Basins | || WEast African Basement
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ProaiiesstiepeieSSESSI

gional coordination
EP-DEWA & PASS

ject leaders rapid assessments Phase llI:
ali Abdelkader, MOARDF, Morocco

‘Hesham A. Ghany, Nile Basin CBN-HRI, Egypt
an Oyebande, Univ. Lagos, Nigeria
Sigha-Nkamdjou, IRGM, Cameroon

0. Odada, PASS / Univ. Nairobi, Kenya

in Pietersen, WRC, South Africa

competency development

(—-
(—-
(L
:
(—-
Q
)

(Qh)
—

PDF prepared by ACWR (www.acwr.co.za)

10/31/2006

10



