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Coastal Challenges



Erosion

Challenges faced by Coastal Towns and Cities



Beach loss

January 2007



Storm Tides

Inundation &
Infrastructure Damages



Geographical Boundaries (Marine and Coastal Space)



Integrated Coastal Management Law & SDG 



National Climate change Adaptation Strategy (NAS)

• NAS is a strategic Framework for south Africa’s climate adaptation 
programme.

• It has a VISION that seeks -

To transition to a climate resilient South Africa, 

which will follow a sustainable development path, 

guided by 
anticipation, 

adaptation and 
recovery 

from a changing climate and 

environment to achieve our development aspirations.



NAS Strategic Objectives

• Strategic Objective 1: Build climate resilience and adaptive capacity to respond to
climate change risk and vulnerability

• Strategic Objective 2: Promote the integration of climate change adaptation
response into development objectives, policy, planning and implementation

• Strategic Objective 3: Improve understanding of climate change impacts and
capacity to respond to these impacts

• Strategic Objective 4: Ensure resources and systems are in place to enable
implementation of climate changes responses

NAS was developed with the 

thinking of having 

four (4) broad Strategic Objectives



NAS Strategic Interventions
Strategic 

Intervention 1.
Strategic 
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Strategic 
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Strategic 
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Strategic 
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Strategic 

Intervention 6.
Strategic 

Intervention 7.
Strategic 

Intervention 8.
Strategic 

Intervention 9.

• Intervention 1: Reduce human, economic, environmental, physical & ecological infrastructure vulnerability & build adaptive capacity
• Intervention 2: Develop a coordinated Climate Services System that provides climate products and services for key climate

vulnerable sectors and geographic areas.
• Intervention 3: Develop a vulnerability and resilience methodology framework that integrates biophysical and socio-economic

aspects of vulnerability and resilience.
• Intervention 4: Facilitate mainstreaming of adaptation responses into sectoral planning and implementation.
• Intervention 5: Promote research application, technology development, transfer and adoption to support planning and

implementation.
• Intervention 6: Build the necessary capacity and awareness for climate change responses.
• Intervention 7: Establish effective governance and legislative processes to integrate climate change in development planning.
• Intervention 8: Enable substantial flows of climate change adaptation finance from various sources.
• Intervention 9: Develop and implement an M&E system that tracks implementation of adaptation actions and their effectiveness.



Adaptation & Response Sector Plans 

12 Sectors

Human 
Settlements

Energy

Disaster Risk 
Reduction

Mining

Fisheries

Water

Forestry Agriculture

Health

Transportation & 
Infrastructure

Biodiversity & 
Ecosystems

Oceans &
Coasts



COASTAL CLIMATE CHANGE

RISK & VULNERABILITY ASSESSMENT FOR 
THE SOUTH AFRICAN COASTLINE



NAS Strategic Interventions
• Intervention 1: Reduce human, economic,

environmental, physical and ecological infrastructure
vulnerability and build adaptive capacity

• Intervention 2: Develop a coordinated Climate
Services system that provides climate products and
services for key climate vulnerable sectors and
geographic areas.

• Intervention 3: Develop a vulnerability and resilience
methodology framework that integrates biophysical
and socio-economic aspects of vulnerability and
resilience.

• Intervention 4: Facilitate mainstreaming of
adaptation responses into sectoral planning and
implementation.

• Intervention 5: Promote research application,
technology development, transfer and adoption to
support planning and implementation.

• Intervention 6: Build the necessary capacity and
awareness for climate change responses.

• Intervention 7: Establish effective governance and
legislative processes to integrate climate change in
development planning.

• Intervention 8: Enable substantial flows of climate
change adaptation finance from various sources.

• Intervention 9: Develop and implement an M&E
system that tracks implementation of adaptation
actions and their effectiveness.



National Coastal Climate Change Vulnerability Assessment

. 1. Developed a geospatial index for the vulnerability of SA’s 
coasts in terms of climate change impacts. These are impacts 
primarily associated with flooding (through storm surge, wave 
runup and sea level rise) and shoreline erosion;

2. Developedan interactive decision support tool (DeST)that 
allows the users, primarily government officials inall spheres 
of government, to view and assess the various aspects of 
coastal risk and use of the spatially explicit information for 
spatial planning and climate change adaptation, and

3. Integrated the Index and DeST with existing tools or 
platforms.

àRespond to the urgent need for a National Coastal Spatial Vulnerability Index to inform 
coastal spatial management in response to the national climate change adaptation strategy. 



Introduction of the CoVu Indices

.



Key Inputs Parameters

.Geology Index for 
Nelson Mandel Bay 
Municipality in the 
Eastern Cape. 



Key Inputs Parameters

.Reference coastline
National_Coast_Types.
shpfrom NBA 2011



Key Inputs Parameters

• Topographic 
elevation:

LiDAR & SUDEM fusion 
5x5 m pixel size

Coastal LiDAR coverage
for this project



Key Inputs Parameters

• Sea level rise scenarios

Representative Concentration Pathways 
(RCP8.5)

IPCC Special Report on Ocean and Cryosphere 
in a Changing Climate (SROCC)



Key Inputs Parameters

.



Key Inputs Parameters

.Bathymetry
nearshore bathy 
interpolated
from 15 m bathy 
contour
from nautical charts



Key Inputs Parameters

.
Wave modelling & 
return periods



Open Coast Flood Risk Index

.



Open Coast Flood Risk Index

.



Open Coast Short term Erosion Risk Index

.



Open Coast Short term Erosion Risk Index

.



Open Coast Long term Erosion  Risk Index

.



Open Coast Long term Erosion  Risk Index

.



Estuaries Flood Risk Index

.



Estuaries Flood Risk Index

.



Coastal Flooding

.
Coastal Flooding



Estuarine Flooding

.
Coastal FloodingEstuarine Flooding



Combined use of layers in estuary areas

.
Coastal FloodingEstuarine FloodingCoastal & Estuarine Flooding overlaid



Decision Support Process

.
Coastal FloodingEstuarine Flooding

Determine Wave Climate Identify Coastal Infrastructure

Planning and 
decision support



Population Pressure
Massive population pressure in SA coastal flood risk zones

Very high risk zone = Directly affected by SLR Source: M. Luck-Vogel et al. 2020: NCA for South Africa: Situational Assessment Report.



The Offline GIS Viewer DeST

.
Coastal FloodingEstuarine FloodingCoastal & Estuarine Flooding overlaid

DATA ACCESSIBILITY

How can the CoVu Index 
be packaged for coastal 
managers to use? 

Main function 
requirements:
§ Map Viewing & 

downloading 
§ Data download
§ Not internet dependent



The Offline GIS Viewer DeST

.
Coastal FloodingEstuarine FloodingCoastal & Estuarine Flooding overlaid



Incorporation of all GIS Decision Support Tools into the 
Oceans and Coasts Information Management System

• Data generated from the Coastal Vulnerability 
Study will be made available



Incorporation of all GIS Decision Support Tools into the 
Oceans and Coasts Information Management System

• Data generated from the Coastal Vulnerability 
Study will be made available

Six (6) tools have been developed for OCIMS currently

Separate DST for CVI Possible integration with 
CFH DST

Link with Provincial and 
Municipal GIS systems

Management and 
custodianship of data sets
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Directorate: Coastal Conservation Strategies
Chief Directorate: Integrated Coastal Management
Oceans and Coast Branch
Department of Forestry, Fisheries and the Environment
E-mail: pkhati@environment.gov.za
Contact: 083 263 9887
Website: http://www.environment.gov.za
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NAS Strategic Interventions
• Intervention 1: Reduce human, economic,

environmental, physical and ecological infrastructure
vulnerability and build adaptive capacity

• Intervention 2: Develop a coordinated Climate
Services system that provides climate products and
services for key climate vulnerable sectors and
geographic areas.

• Intervention 3: Develop a vulnerability and resilience
methodology framework that integrates biophysical
and socio-economic aspects of vulnerability and
resilience.

• Intervention 4: Facilitate mainstreaming of
adaptation responses into sectoral planning and
implementation.

• Intervention 5: Promote research application,
technology development, transfer and adoption to
support planning and implementation.

• Intervention 6: Build the necessary capacity and
awareness for climate change responses.

• Intervention 7: Establish effective governance and
legislative processes to integrate climate change in
development planning.

• Intervention 8: Enable substantial flows of climate
change adaptation finance from various sources.

• Intervention 9: Develop and implement an M&E
system that tracks implementation of adaptation
actions and their effectiveness.



Background Information



Projected Population Change

àMassive population pressure on coast to continue Source: https://Greenbook.co.za 



Projected Change in SA’s Climate (RCP 8.5)



Sustainable Coastal Development  Approach (SCDA)

1. Integrated Coastal Management as a framework for climate change 
adaptation action. 

2. Coastal adaptation is not a one-time event but rather an adaptive and 
iterative process. 

modified from 
Gagnon-Lebrun and 
Agrawala

The ICM policy 
and planning 
cycle (GESAMP 
1996)Marine Policy, Volume 111, January 2020, 102223



SCDA - Status update
Sustainable road map for climate actions has five (5) important steps to be 
undertaken to achieving sounds coastal management practice 



RoadMap

Completed in 2020 Step 2 & 3 to commence in 2023 - 2025



Step 2 & 3 Details – Development of CARP

• Task 1: Project Inception 
• Task 2: Assessment and Analysis Stage 1

• Task 3: Facilitation, Consultation and Stakeholder 
Engagement Stage 2

• Task 4: Development of Draft Coastal Adaptation 
Response Plan (CARP)Stage 3

• Task 5: Facilitation, Consultation and Stakeholder 
Engagement Phase Stage 4

• Task 6: Development of Final Coastal Adaptation 
Response Plan (CARP) and Project LaunchStage 5

The 
development 
of CARP will 
be over a 
period of two 
(2) years from 
the year 2023 
– 2025.



Benefits of CARP

• The dev of CARP – Address climate change hazards in the Coastal 
Sector in line with the requirements of the ICM Act, NCMP, NAS and 
Draft Climate Change Bill. 

• Vision Development
• Production of guidelines for mainstreaming climate change actions into 

coastal spatial planning
• Development of a new Agenda for research, science and innovation

needs for marine and coastal environment
• Institutional Arrangement and Support Structures required for 

implementations
• Development of resource mobilisation strategy (funds etc).
• Implementation programme with M&E
• Awareness and Empowerment programme and information booklets /

brochures
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