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Our Scientists



A convergence of “sciences”

Biology

Cartography

Chemistry

Climatology

Engineering

Geographic Information Systems 
Geology

Hydrology

Hydrogeology

Microbiology

Remote Sensing

Soil Science

Agriculture

Aquatic Toxicology

Computer Science–Databases, Modeling 
and Simulation

Ecology

Economics

Environmental Sciences 

Governance and Political Science

Law

Management Sciences

Sociology



Water availability and demand





Availability in southern Africa

• 15 Major river basins 
which are transboundary
and 70% of water 
resources are shared by 
two or more countries -
1. Congo 
2. Zambezi
3. Okavango 
4. Cunene
5. Cuveli
6. Nile 
7. Orange-Senqu
8. Maputo-Usutu-
Pongola
9. Umbeluzi
10. Incomati
11. Limpopo
12. Save/Sabi
13.Buzi

• 14.Pungwe
15.Ruvuma



• Average ground and 
freshwater are enormous –
average annual per capita of 
8,900 cubic metres (24,000 
litres/person per day

• High variability of available 
water resources – too much 
in some places, not enough 
in others

• DRC, North Zambia and 
Angola have abundant water 
resources yet high demand is 
in South Africa, Namibia and 
Botswana
– Resulting in storage dams, 

inter-basin transfers

Availability in southern in Africa



Availability in 
southern Africa

• Available water has 
competing uses
– Domestic human 

consumption
– Agricultural Irrigation
– Hydropower
– Industrial production
– Navigation
– Fisheries
– Environment and aquatic 

habitat
– Tourism and recreation
– Aquaculture
– Forestry
– Livestock

Source: SADC, IUCN, SARDC, World Bank, Sida. Defining 
and Mainstreaming Sustainability in Water Resources 
Management in Southern Africa, 2002. p.36

Current and Projected 
Water Demand by Sector

Globally, the largest use of 
water is for irrigation (70 
percent), while industry 
uses 20 percent, and the 
remaining 10 percent is 
utilized for direct human 
consumption. 





Availability in southern in Africa

• High variability of rainfall resulting 
in mismatch between water 
availability and demand – how do 
we allocate the few water to many 
competing uses

• Not one SADC Member State 
demonstrates a score higher than 
61.9 on the Water Poverty Index

• Projections – 2025, 6 SADC 
countries – water quality and 
quantity problems, 3 water stress 
and at least 2 (Malawi and S 
Africa) absolute scarcity

• The maximum rate that water is 
potentially available for human 
use and management is often 
considered the best measure of 
the total water resources of a 
given region.



Water Issues for southern 
Africa



Issue: Hydropolitics

• 15 Major river basins 
which are transboundary
and 70% of water 
resources are shared by 
two or more countries -
1. Congo 
2. Zambezi
3. Okavango 
4. Cunene
5. Cuveli
6. Nile 
7. Orange-Senqu
8. Maputo-Usutu-
Pongola
9. Umbeluzi
10. Incomati
11. Limpopo
12. Save/Sabi
13.Buzi

• 14.Pungwe
15.Ruvuma



Issue: Hydropolitics

• Occurs where water issues 
form a coherent enough 
driver of interstate behaviour

• Given the high degree of 
reliance on shared systems a 
hydropolitical complex is said 
to exist

• This uneven distribution 
entails the need for large-
scale transfers and interstate 
agreements – hyropolitics



Issue: Hydropolitics
• Adherence to the SADC Protocol on Shared Watercourses
• Strengthening of institutions i.e. river basin agreements or 

river basin organizations or Watercourse institutions to 
ensure involvement of stakeholders - Current river basin 
agreements – Zambezi, Limpopo, Orange, Okavango, 
Incomati, Cunene

• Joint planning, development, management, utilisation (fair 
and equitable) and protection of water resources in shared 
watercourses including benefit sharing

• Exploiting opportunities for joint water resources 
development in shared watercourses to consolidate regional 
cooperation

• Harmonization of water policies and legislation
• Effective conflict management mechanisms  in accordance 

with the principles enshrined in article 4 of the SADC Treaty 
i.e. SADC Tribunal or international arbitration structures



Issue: The fate of MDGs

• A quick review of the Millennium Development 
Goals shows that the achievement of most will 
have to be supported by water in one way or the 
other

• Water runs through and sustains all life and 
human activity

• SADC recognizes that water as the engine for 
development and that without reliable access to 
enough water, social and economic 
development cannot occur



Issue: The fate of MDGs

• MDG 1: Eradicate extreme 
poverty and hunger 
– The poor and the hungry

• spend their time fetching water
• carry the burden of productivity-

sapping disease
• vulnerable to floods & droughts 

which destroy assets and 
incomes

• without irrigation, availability of 
food on which to subsist is 
dependent on whether the rains 
come and the rivers flow



Issue: The fate of MDGs

• MDG 2: Achieve 
universal primary 
education 
– Children’s’ time is 

valuable commodity
• School attendance versus 

fetching water or taking 
cattle to distant rivers as 
nearby streams dry up 
water

• Water-related disease 
affects school attendance



Issue: The fate of MDGs

• MDG 3: Promote gender 
equality and empower 
women
– The burden of families falls 

disproportionately on women 
and therefore “too busy to be 
empowered”

• Fetching water takes much of 
their time

• Women use water for 
productive activities such as 
agriculture

• Making safe water more 
easily available lightens the 
domestic burden and enables 
women to participate more 
actively and effectively in 
community affairs



Issue: The fate of MDGs

• MDG 4&5 Reduce child 
mortality and improve maternal 
health 
– Health of children and women 

directly related to quality of their 
environment, water and sanitation 

• Water-related diseases amongst 
most important causes of death of 
children under the age of five

• More children under five die from 
diarrhoea than malaria and 
HIV/AIDS combined

– The burden of fetching water and 
dealing with water-related disease 
in the family falls 
disproportionately on women -
This puts pressure on their own 
health.



Issue: The fate of MDGs

• MDG 6:Combat HIV/AIDS, 
malaria and other diseases 
– Access to safe water and 

sanitation helps keep HIV-
infected people healthy 
and productive

– Effective local water 
management can reduce 
malaria and other 
diseases endemic in poor 
communities

– Availability of water 
enables the growing of 
vegetables and other food 
necessary for the nutrition 
of people living with 
HIV/AIDS



Issue: The fate of MDGs

• Goal 7. Ensure 
sustainability, halve 
numbers without water 
and sanitation 
– Many environmental 

problems, pollution, 
erosion or loss of 
biodiversity, relate to 
water

– Water resources 
environment must be 
managed and protected 
to sustain human 
communities



• Goal 8. Develop a global partnership
for development
– Water knows no political boundaries
– Many communities and countries depend on 

water shared with their neighbours and 
therefore cooperation in water management 
critical

Issue: The fate of MDGs



Issue: Bringing safe water to the people

• Low coverage of urban and rural water 
supply and sanitation leading to low 
access to safe drinking water and 
adequate sanitation as a result of 
inadequate infrastructure, poor 
maintenance of facilities 

– More than half of the Sub-Saharan 
population lack access to safe water 
while more than 40 percent lack 
adequate sanitation

– Globally, every 8 seconds, a child dies 
from a water-related disease 

– 50 percent of people in developing 
countries suffer from one or more 
water-related diseases 

– 80 percent of diseases in the 
developing world are caused by 
contaminated water 

– 50 percent of people on earth lack 
adequate sanitation (Source: I. Uwanaka/UNEP/Still Pictures)



Issue: Bringing safe water to the people

• Rapidly growing and urbanising population leading to 
growing water scarcity and increasing water pollution

• Imbalance allocation and illegal access to water: 
allocation for basic human needs marginalized

• Water pricing: User responsibility vs state’s social 
responsibility to the poor

• Inadequate public awareness and education on hygiene
• Inadequate alternative technologies to meet urgent water 

needs, there is scope for alternative technologies, such 
as rain water harvesting and wastewater recycling
– As early as 1994, Windhoek, Namibia, was recycling 13 percent 

of its wastewater for domestic consumption, while Harare, 
Zimbabwe, was recycling 10 percent. Gaborone, Botswana, 
plans to recycle 60 percent of its urban flow by the year 2020



Issue: Bringing safe water to the people

• Prevalence of HIV/AIDS bringing new dynamics to 
provision of water 
– Inadequate estimates of population growth rates and mortality 

rates lead to incorrect estimates of water demand
– Changes in socio-economic profiles of communities lead to 

difficulties in paying for water services
– Loss of skilled and semi-skilled staff leads to poor management 

and operations of water services – also staff members affected 
show a dramatic decline in productivity as the disease 
progresses

– Increased risks to affected people if water quality decreases
– There is some risks that ground water resources may be 

contaminated if graveyards are in unsuitable locations. Not that
AIDS can be spread by ground water but bacteriological loading 
may be a problem

Source: USAID- RCSA



Issue: Water for food security

• Commercial agriculture is 
the largest user of water –
70% of all water use.

• Low investments in 
technologies and 
infrastructure for irrigated 
agriculture (even small 
scale infrastructure)

– The feasibility of large 
dams and the 
implications for 
environment and social 
systems are contested

– With careful planning, 
however, dams can be 
developed and utilized 
while minimizing the 
negative environmental 
and social impacts. 



Issue: Water for food security

• Low promotion of sustainable 
irrigated agriculture in countries 
with suitable water and land 
resources – Lake Malawi

• Poor rainwater harvesting 
techniques to optimize the use 
of water by rain-fed agriculture –
Lower Shire

• Very low water use efficiency in 
irrigated agriculture  with water 
losses averaging to 40 to 60%–
the sprinkler debate. Pricing of 
water to provide economic 
incentive for efficient use.

• Consideration for water 
allocation for livestock and 
maintenance of grazing lands



Issue: Water for energy

• Unutilized hydro-
electric potential 
calling for more 
investment
– The feasibility of 

hydro-power  and 
the implications for 
environment and 
social systems are 
contested

– With careful 
planning, however, 
hydro-power can be 
developed and 
utilized while 
minimizing the 
negative 
environmental and 
social impacts

� Less than 5 % of hydro energy potential 
developed

� About 70% of potential for Europe and 
America 

� About 20% for China

� Hydropower contributes about 20 percent 
to overall electricity generation in Africa



Issue: Water for energy

• The Congo River 
– Accounts for nearly 30 

percent of Africa’s surface 
water reserves and has the 
largest hydropower potential 
in the world 

– It has vast untapped 
potential -It is estimated that 
it could generate 40,000 
megawatts (MW), sufficient 
power supply for the whole 
of Africa and to have 
sufficient over to export 

– South Africa’s power 
generating company, 
ESKOM, plans to develop a 
hydropower dam at Inga on 
the Congo River. 



Issue: Water for energy

• Focus on big 
hydro-power 
stations and not 
small-scale 
hydro-power to 
service energy 
needs of 
communities



Issue: Water for energy

• Barriers to Hydropower 
development 
– Lack of investment 
– Low technical capacity - the 

employment of foreign 
experts in planning and 
design (high costs) 

– A weak regulatory and 
policy environment. 

– The environmental and 
social costs associated with 
large dams are making this 
a less attractive option for 
harnessing hydropower 
potential. 



Issue: Water for industrial 
development

• Efficient cooling technologies

• Poor pricing: allocation of 
water for industrial 
requirements – mining, 
manufacturing - at the 
economic value of the resource

• Pollution – weak enforcement 
of polluter-pays principle and 
poor incentives for behaving 
industries



Issue: Water for tourism, sports 
and recreation
• A forgotten piece (like netball 

in Malawi):
• Water-based tourism is 

important in several localities 
and in such places it is often 
an integral part of livelihoods 
systems, providing a range of 
income and business 
opportunities. 
– Zimbabwe’s Lake Kariba and 

Malawi’s Lake Malawi are 
examples of this, and support 
photographic and sports-based 
tourism. 

– Victoria falls



Issue: Water for Inter-sectoral
cooperation

• Collaboration of all affected sectors in the 
management of water 

• Traditionally government is organized in sectors 
and each sector has a mandate - Is it possible 
that 1 sector with no superior mandate over 
other sectors can mobilize other sectors to 
include water in their policies, strategies and 
plan?

• Strengthening of institutions – River basin 
organizations, catchments management boards, 
etc



Issue: Do not forget the Ecosystem

• Environmental flows
– Over-abstraction of surface water resources has 

caused significant changes in the flow regimes 
and water quality of many rivers, leading to 
negative impacts on aquatic biota and 
subsequent loss of ecological function and health.
• For example, (it is claimed) the building of the Kariba

Dam altered the hydrological regime of the Zambezi 
River and changed the Marrameu floodplain to a dry, 
bushy area prone to fire. 



Issue: Do not forget the Ecosystem
• Degraded watersheds and 

deteriorating water quality
– 20% of freshwater fish species 

have been pushed to the edge of 
extinction from contaminated 
water (e.g. Recent Zambezi River 
fish & Kafue River-Copperbelt
poisoning

– the growth of industry, technology, 
population, and water use is 
increasing the stress upon both 
our land and water resources

– Municipal and industrial wastes 
and chemical fertilizers, 
herbicides, and pesticides not 
properly contained are entering 
the soil and degrading the 
groundwater quality 



Degraded Watersheds: Lake Chad, Africa

Source: Al Gore, An Inconvenient Truth: The Planetary Emergency of Global Warming and What We Can Do About It, 2006. p. 116



• Water Quality Management
– Different minimum WQM 

standards in shared water bodies
– Inadequate measures to 

controlling pollution (of ground 
and surface waters resulting from 
inland, coastal or off-shore 
activities

– Safe-guarding importation of 
pollutants for disposal 

– Environmental Impact 
assessments in watercourses

Issue: Do not forget the Ecosystem



Issue: Mitigating floods and 
droughts
• Capacity for 

predicting, mitigating 
and manage water-
related disasters 
(floods, drought)

• Information sharing in 
the event of actual 
and pending water-
related disasters

• Capitalise on the 
good side



Issue: Alien invasive species

• Manage the 
existing ones with 
the aim of 
eradicating them 
completely

• Prevent another 
“Water Hyacinth”
nightmare



Managing water in the 21st 
Century



Managing Water in the 21st 
Century – Top of the Charts

• IWRM
• Climate change
• Transboundary Management (River basin 

approach)
• Financing
• Infrastructure development 



The Big Questions for discussion

• How can the SADC Water Sector 
ensure that scientific research findings 
are accessible and usable to reporters in 
the region?

• What should be done to encourage 
effective coverage of water issues in 
southern Africa?



Announcements: Media activities
2008 SADC Water media award 
2008 WASH Media Award – to recognize excellence
Water Management in southern Africa: A Media Guide
Grant for features on IWRM
IPS Southern Africa Waterwire – to distribute news and features on 

water to media outlets
Media visits to river basins



Watering Development 
in Southern Africa: 

Water issues worth the space


