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Provisioning services supply of clean water 
Regulating services water cycle 
Supporting services support of healthy 

habitats    
Cultural services recreation
(Millenium Ecosystem Assessment. 2005) 
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Provisioning Ecosystem Service Coastal Groundwater

Supporting Ecosystem Service Coastal Marine & Estuarine Water 
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Cape Point

Study Regions
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Collection and processing of raw data: GIS software

Assess and map 

groundwater 

vulnerability: 

study regions

Assess and map coastal 

groundwater 

vulnerability potentially 

contributing to SGD

Identify coastal areas 

potentially contributing to SGD

Assess and map the 

groundwater 

quantity potentially 

contributing to SGD

Deep percolation 

potential of the 

study regions

Assess and map the 

risk of groundwater 

pollution from land 

use: study regions 

Assess and map the risk of 

coastal groundwater pollution 

from land use potentially 

contributing to SGD

DRASTIC index (DI)
Hydrogeological Settings

Modified DI = DI + 
land use parameter
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Sandy soils (>80%) of the coastal 

areas from the Harmonized World 

Soil Database (HWSD) was used as 

an indicator for sandy aquifers 

Identify catchments of the sandy 

aquifers not discharging into 

major river networks

Identify special coastal areas 

too flat to contribute to 

catchments 

Identify the coastal special 

areas of the sandy aquifers 

Coastal areas potentially 

contributing to SGD
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Sources - land pressures

Fynbos

Urban/Informal

Vineyards

Cultivation

Urbanization
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Cape Flats

Cape Flats

Nitrogen leaching potential
Simulation: STOFFBILANZ

Project Partner: “Gesellschaft für
Angewandte Landschaftsforschung
(GALF),” Dresden, Germany

regional scale (watershed)

daily to annual time steps

runoff, soil erosion, 
nutrients

Open Source Technologies
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Urbanized
Low Nitrogen Leaching 
Potential: Informal vs Formal

High Risk of Pollution Potential: 
Hydrogeological Settings

High Contribution to SGD

COASTAL GROUNDWATER: 
Provisioning Ecosystem Service

COASTAL MARINE WATER: 
Supporting Ecosystem Service
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Nitrogen leaching potential
Simulation: STOFFBILANZ

EXAMPLE 2
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Predominantly ‘Fynbos’
Low Nitrogen Leaching 
Potential 

High Risk of Pollution Potential: 
Hydrogeological Settings

High Contribution to SGD

COASTAL GROUNDWATER: 
Provisioning Ecosystem Service

COASTAL MARINE AND 
ESTUARINE WATER: 
Supporting Ecosystem Service
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LIMITED DATA availability delivers acceptable results

Defines a LINK between groundwater and ecosystem services 

Useful to assess and map FUTURE LAND USE SCENARIOS

Low impactHigh impact
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1.    Link surface water and ecosystem services
Assess and map the effects of land use activities

2. Aquatic Ecosystems: Estuaries and Coastal Marine Environment

Burkhard et al. 2011

Ecosystem services

Regulating services
Provisioning services

Cultural services

Ecological integrity
Ecosystem structure & 

Processes

Land cover / land use

Supply Population, economy

Demand

Human benefits
Social, economic & 
personal well-being
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