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Background: 
The value of intact coastal ecosystems to the well-being of humanity is being increasingly
appreciated.  Valuable goods and services provided by coastal  ecosystems include,  among
others the provision of food and water, cultural values like recreational activities, spiritual
and traditional values, and regulating mechanisms and functions that mitigate the effects of
climate change. Given their inherent value and relatively small extent, coastal systems are
highly utilized. Key pressures, like: coastal development; mining; pollution; freshwater-flow
reduction;  and  climate  change,  impact  coasts  such  that  they  include  some  of  the  most
threatened ecosystems. These threats  lead to the degradation of ecological  processes and,
consequently, ecosystem service provisioning. To mainstream the ecosystem services concept
into  coastal  conservation  and  natural-resource  management,  new  strategies  to  spatially
represent  ecosystem  services  need  to  be  developed.  One  possible  approach  is  to  use
Ecological Infrastructure (EI), defined as ‘naturally functioning ecosystems that generate or
deliver  valuable  services  to  people’.  Therefore,  we  aimed  to  advance  the  need  for  new
mapping approaches by adapting and testing the innovative EI concept in the coastal context.
The main objectives of the study were to identify important ecosystem services in False Bay
and Kosi Bay, South Africa, represent those services spatially as their underpinning EI, and
assess the ecological condition of that EI.

Methods: 
After selecting two South African study sites, one in False Bay (Cape Town, Western Cape)
and  and  one  in  Kosi  Bay  (Umhlabuyalingana,  KwaZulu-Natal),  we  conducted  a  broad
literature review and created an ‘inventory’ of important ecosystem services and associated
EI features for the two local coastal communities. In a second step, we spatially identified
and assessed the local EI features using existing data layers on habitat types and ecological
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condition. We also evaluated the potential of service delivery by the EI based on scientific
literature. 

Results: 
Ecosystem services identified in the False Bay study area include protection of the coastal
communities  from  storm  events  and  erosion,  water  purification,  nursery  function  and
associated fish biomass production that supports recreational,  commercial  and subsistence
fisheries,  water  storage  and  provision,  production  of  plant  and  invertebrate  biomass  that
serves  as  food  source  and  traditional  medicine,  space  and  information  delivery  for
recreational  outdoor  activities  and  religious  or  spiritual  ceremonies  and  the  delivery  of
information  for  environmental  education  and research.  Associated  coastal  EI  features  are
rocky reefs and kelp, sandy beaches, dunes, cliffs and estuaries. The majority of the coastal
EI in the study area in False Bay is in poor or fair condition. Ecosystem services identified in
the Kosi Bay study area include protection of the coastal communities from storm events and
erosion,  water  purification,  nursery  function  and associated  fish  biomass  production  that
supports subsistence and recreational fisheries, water storage and provision,  production of
invertebrate biomass that serve as subsistence food source, space and information delivery for
recreational outdoor activities and spiritual ceremonies, landscape and seascape information
that has cultural heritage value and is perceived as sacred place, nesting ground for iconic
turtle species that support tourism and nature-based education and information delivery that
supports research. EI features in Kosi Bay are coral reefs, sandy beaches, dunes and estuarine
lakes. In contrast to the False Bay study area, the majority of the EI located in Kosi Bay is in
good condition. 

Conclusions:
The  method  developed  to  map  and  assess  EI  features  in  False  Bay  and  Kosi  Bay  is  a
successful approach to spatially represent coastal  ecosystem services along the coast. The
created maps are meant to form the foundation of further research on coastal EI in South
Africa and worldwide. Our results allow coastal  decision-makers to describe the value of
coastal  features,  prioritise  restoration efforts  where improving the ecological  condition of
degraded  EI  could  result  in  enhanced  service  delivery,  and  promote  ecosystem-based
management.


