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GEF – IW Learn Workshop
29th Oct – 02nd Nov  2006 – UNEP - Kenya

“Framework for Vulnerability Assessment “Framework for Vulnerability Assessment ––
Experiences from Africa”Experiences from Africa”

VulnerabilityVulnerability
The river, lake, groundwater basin approachThe river, lake, groundwater basin approach
Key parameters and indicatorsKey parameters and indicators
SubSub--regional and basin assessmentsregional and basin assessments
Key Issues, adaptation and mitigationKey Issues, adaptation and mitigation

“The degree to which a system is susceptible to, or unable to cope with, 
adverse effects of environmental change, including natural and socio-

economic systems”

What is vulnerability?What is vulnerability?
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The river, lake, groundwater basin approachThe river, lake, groundwater basin approach

Why basin approachWhy basin approach
Balances resource protection and utilization 
Considers all components hydrological cycle
Incorporates IWRM principles
(equity / efficiency / sustainability)

Seeks to maintain a balance between competing pressuresSeeks to maintain a balance between competing pressures
Resource integrity in the long-term
Social upliftment and advancement
Economic growth and use of environmental resources

Cluster Parameter * Vulnerability Indicator* 

Climate • Rainfall, 
• Evapotranspiration • Aridity 

Ecosystems 
• Water dependency 
• Land use 
• Landcover 
• Stream flow 

Hydrology 
• Storage 
• Quality 

Physiography 

Hydrogeology • Yield 
• Recharge 

• Water Availability 
• Desertification 
• Storage and Supply 

Infrastructure 

Demography 

Socio- Economy 

Economy 

• Population Size and 
Distribution 

• HIV-AIDS/ Water-
Related Diseases 

• Water Demand 
• Water Supply  
• Value of Water 

• Population Density 
and Growth 

• Poverty 
• Access to Water 
• Water Use 
• Conflicts 

Legislation 

• Policies 
• Acts 
• Regulations 
• Guidelines 

Institutional 
• Adherence to IWRM 

principles 
• Human Resources 

• Sector reform  
• Implementation and 

adaptive capacity Management  

Knowledge • Literature/reports • Data availability, 
gaps, and quality 

W
ater    Scarcity 

 

Key parameters and indicatorsKey parameters and indicators
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Key parameters and indicatorsKey parameters and indicators

Water Water 
ScarcityScarcity

PhysiographyPhysiography

SocioSocio--EconomyEconomy

ManagementManagement

ClimateClimate
EcosystemsEcosystems
Surface WaterSurface Water
GroundwaterGroundwater

DemographyDemography
EconomyEconomy

LegislationLegislation
InstitutionalInstitutional
KnowledgeKnowledge

ClusterCluster
Water Water 

AvailabilityAvailability

Water UseWater Use

IndicatorIndicator

Cluster Parameter * Vulnerability Indicator* 

Climate • Rainfall, 
• Evapotranspiration • Aridity 

Ecosystems 
• Water dependency 
• Land use 
• Landcover 
• Stream flow 

Hydrology 
• Storage 
• Quality 

Physiography 

Hydrogeology • Yield 
• Recharge 

• Water Availability 
• Desertification 
• Storage and Supply 

Infrastructure 

Demography 

Socio- Economy 

Economy 

• Population Size and 
Distribution 

• HIV-AIDS/ Water-
Related Diseases 

• Water Demand 
• Water Supply  
• Value of Water 

• Population Density 
and Growth 

• Poverty 
• Access to Water 
• Water Use 
• Conflicts 

Legislation 

• Policies 
• Acts 
• Regulations 
• Guidelines 

Institutional 
• Adherence to IWRM 

principles 
• Human Resources 

• Sector reform  
• Implementation and 

adaptive capacity Management  

Knowledge • Literature/reports • Data availability, 
gaps, and quality 

W
ater    Scarcity 

 

SubSub--regional and basin assessmentsregional and basin assessments
North, West, Central, East, South, WIOINorth, West, Central, East, South, WIOI
River, lake, groundwater basinsRiver, lake, groundwater basins

North African BasinsNorth African Basins

West African BasementWest African Basement

East Africa Rift andEast Africa Rift and
associated Basinsassociated Basins

SubSub--Saharan BasinsSaharan Basins East African BasementEast African Basement

AtlasAtlas

NorthNorth

EastEast

WestWest

SouthSouth

CentralCentral

WIOIWIOI
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ApproachApproach
Rapid
Intermediate
Comprehensive

Rapid AssessmentRapid Assessment
Spatial scale (biophysical / socio-economic boundaries)
Temporal scale (environmental change)
Data and information collection
Summarized overview

SubSub--regional and basin assessmentsregional and basin assessments

Format rapid assessmentsFormat rapid assessments
Sub-regional scale
Basin scale

Physiography
Socio-Economy
Management

{ Sub-clusters
Parameters
Indicators

{ Key Issues 
Adaptation 
Mitigation

{

Southern Africa: Southern Africa: PhysiographyPhysiography

Land Cover Hydrolithological Domains

Vulnerability IndicatorsVulnerability Indicators
-- Aridity (highest in western & southern parts)Aridity (highest in western & southern parts)
-- Water Availability (lowest in southern part)Water Availability (lowest in southern part)

SubSub--regional assessmentregional assessment

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



Beekman. 10/31/2006

Title goes here 5

Orange Basin Water Use
Surface area: 1 000 000 km2 Agriculture 
MAP: 50 – 1 500 mm/a Domestic 

Industry 
Demography Mining 
Population: 11 million Hydroelectric
Density: 12 persons/km2

Water Resources Vulnerability
River length: 2 300 km Increasing west
MAR: 11 500 Mm3/a

Major dams
Gariep 5 675 Mm3

Vanderkloof 3 237 Mm3

Sterkfontein 2 617 Mm3

Vaal 2 122 Mm3

Katse 1 950 Mm3

Total dam storage: 20 412 Mm3

Major Aquifers: Sedimentary

Orange River Basin: Main CharacteristicsOrange River Basin: Main Characteristics

Basin assessmentBasin assessment

Groundwater recharge ⇒ water availability ⇒ water scarcity

Mean annual groundwater recharge

Annual Rainfall (mm)
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(South Africa / Zimbabwe)

South Africa

Chloride Profiles
Springflow

Orange River Basin: Orange River Basin: PhysiographyPhysiography

Basin assessmentBasin assessment
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SocioSocio--EconomyEconomy
Demography
- Over 11 Million people
- Urban growth rate: 4.6%
- North & West sparcely popul.

Economy
- Gauteng: Industrial & Mining

ManagementManagement
Legislative Framework
- South Africa key role
- SA Water Act (1998)
- Various guidelines

Institutional Framework
- Adherence to IWRM principles
- Development of capacity urgently

required
- Orange-Senqu River Commission

Knowledge
- Literature / reports

Orange River BasinOrange River Basin

Basin assessmentBasin assessment

Comparison basinsComparison basins

Cluster Vulnerability Indicator River Basin A River Basin B
Aridity <20% of the area >80%
Water Availability Vulnerable Stressed

Physiography
Storage and Supply 
Infrastructure

Well developed -
middle course

Highly developed -
upstream

Population Density X p/km 2; downstream 
increase; variable

Y p/km 2; upstream 
increase; variable

Access to Safe Water Urban: Low, Rural: 
Low; highly variable

Urban: High, Rural: 
High ; variable

Water Use Agriculture ~X% Agriculture ~Y%
Poverty High Low

Socio-
Economy

Conflicts Low Low 
Sector reform In progress Advanced
Implementation and 
adaptive capacity Moderate to bad ReasonableManagement 
Data availability, gaps, 
and quality Moderate to bad Reasonable

Vulnerable: inadequate access, management and poverty

High aridity, low water availability, water scarcity
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Groundwater
Distribution, quantity and quality
Storage and supply infrastructure

Surface Water
Impacts of land use changesEcosystems
Extreme events and impactsClimate

PhysiographyPhysiography

Economy

Population growth and urbanisation
Water related diseases and HIV/Aids
Access to safe water and sanitation services
Water use
Water related conflicts

Demography

SocioSocio--EconomyEconomy

Data availability and quality
Knowledge gaps (climate change, water pollution, water res.)

Knowledge

Institutional

Governance of water resources
Implementation and adaptive capacity (finances, human res.)

Legislation

Management Management 

Key issues, adaptation and mitigationKey issues, adaptation and mitigation

Our experiences…Our experiences…

Thank you for your attentionThank you for your attention

The framework worked well for Africa 
A more detailed framework is needed for intermediate 
and comprehensive assessments

North African BasinsNorth African Basins

West African BasementWest African Basement

East Africa Rift andEast Africa Rift and
associated Basinsassociated Basins

SubSub--Saharan BasinsSaharan Basins East African BasementEast African Basement

AtlasAtlas

NorthNorth

EastEast

WestWest

SouthSouth

CentralCentral

WIOIWIOI
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