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INTRODUCTION
• SA is recognised as one of the 35 global biodiversity 

hotspots namely Succulent Karoo, Cape Floristic Region & 
Maputaland-Pondoland Region.

• Biodiversity is defined as "the variability among living 
organisms from all sources including terrestrial, marine 
and other aquatic ecosystems.

Values of biodiversity
• Biodiversity is a national asset and a powerful contributor 

to economic development, provision of natural resource, 
ecological processes, and improving human wellbeing.

• Biodiversity plays a major role in meeting human needs 
directly while maintaining the ecological processes upon 
which our survival depends.



PROBLEM

• South Africa’s National Biodiversity Assessment 
(2011) found that:

• 40% of terrestrial;

• 57% of the river;

• 65% of the wetlands;

• 44% of estuaries;

• 41% of offshore;

• and 59% of coastal and inshore ecosystems are 
threatened, with few of these threatened 
ecosystems currently afforded any formal 
protection.



Climate change as a threat to biodiversity

• Climate change affects biodiversity causing complex 
interaction across sectors, that’s economic, energy, 
natural resources, water, social and health services.

• Anthropogenic climate change are likely to cause 
increasingly adverse impacts on the country’s 
ecosystems and biodiversity (Midgley & Thuiller, 2005)

• Climate change is changing species distribution 
through shifting habitat, changing life cycles, and 
development of new physical traits. 

• Examples…….



Orange-breasted Sunbird distribution

Distribution in SABAP1 (1987-1991) and SABAP2 (incomplete, 2007-2013) 



Our work on the famous desert tree Aloe, the Kokerboom, shows that 
populations may be declining in the warm north, and expanding in the 
cooler south of its range

Populations 
dying back

Populations 
expanding



Biodiversity sector response to climate change

• Reducing existing threats to biodiversity to promote 
resilience of natural ecosystems and species, especially in 
priority areas for climate change resilience identified in 
spatial biodiversity plans, 

• Enhancing understanding of and increasing the value and 
application of Ecosystem-Based Adaptation responses. These 
integrate the sustainable use of biodiversity and ecosystem 
services into an overall adaptation strategy. It is cost-effective 
and generate social, economic and cultural co-benefits while 
also contributing to the conservation of biodiversity,

• Ongoing development and expansion of a comprehensive, 
adequate and representative protected areas network which 
incorporates adaptation to the impacts of climate change, 

• Draw on indigenous and traditional knowledge to support 
climate change adaptation and mitigation through 
biodiversity and ecosystem strategies.



Examples of scientific base for biodiversity 
sector climate change response



scientific research – demography , dispersal, 
behaviour, spatial ecology,  mutualisms, energetics, 
stress ecology including disease



Greenhouse  experiments

Leaf porometer

Soil moisture sensors



Testing predicted global warming impacts on natural 

ecosystems

Stem flux sensor

Stem diameter sensor

Solar panel

Data logger



An early warning system for species 
under environmental change

Improved 
policy, 

planning &
practice

Public 
participation

counts & 
density 
surveys

Intensive 
population 

studies

Atlas-type 
projects

Museum 
collections

National 
network 

of species 
observatories



Ecosystem based climate 
change adaptation (EBA)

• Identify crucial ‘ecosystem services’ 
that humans depend on - e.g. water, 
shelter, food

• Assess causes and impacts of climate 
change on these ecosystem services

• Investigate causes of extreme 
weather events such as flooding, 
causing soil erosion, deaths, etc

• Look at possible solutions to help 
humans adapt to climate change

• Simple, practical actions to minimise 
the ways in which floods, droughts & 
extreme weather affects our lives

• Use GIS & Remote Sensing tools to 
identify hotspots of danger - through 
scientific research, develop climate 
change adaptation strategies

• Promote using what we have (e.g. 
natural ecosystems) to prepare for 
future climate change. 

Flooding in Kruger National Park, January 2012

Land use changes spotted from aerial photographs

Map in GIS & 
Remote Sensing, 
process raw data 
to produce map

Raw data

Land use map

Solution to prepare for
future climate change



Criteria to identify EbA

• People element

• Use of biodiversity & ecosystems

• Climate change adaptation



Implementation of adaptation projects

• Many ecosystem based approaches are being 
demonstrated within South Africa from 
reforestation of riparian areas, clearing of 
alien vegetation, and conservation of intact 
grasslands for soil carbon

• Few examples……..



Project1: SA Environmental Expanded Public 
Works Programmes, the Green Economy

• EPWP created by SA 
government aiming at 
maintaining, rehabilitating 
or restoring ecosystems & 
natural landscapes while 
on the other hand 
creating jobs for 
marginalised communities

• OUTCOMES: Reduced 
environmental & social 
vulnerability to climate 
change, job creation.

Healthy catchments 
secure ecosystem services, 
increasingly critical as cost 

effective solutions 
for water security and 
disaster risk reduction



EbA in action in Local Authorities

• Two projects recently 
supported by the Adaptation 
Fund, via the SA NIE to the AF

• Demonstrate how EbA is 
integrated within a local 
development approach

• Implemented projects that 
integrate adaptation, 
mitigation and poverty 
alleviation.

• The Facility is being drafted as 
a potential Nationally 
Appropriate Mitigation Action 
for South Africa.



Nhalzuka 

Vulindlela 

Project2: Building resilience in 
the Greater uMngeni Catchment, 

South Africa 

uMgungundlovu District 
Municipality boundary

http://en.wikipedia.org/wiki/File:Location_South_Africa_AU_Africa.svg
http://en.wikipedia.org/wiki/File:Location_South_Africa_AU_Africa.svg


Nhlazuka:Building resilience in the 
Greater uMngeni Catchment, South 

Africa (USD 7.5 million) 

IMPACTS:
• “drownings in flash floods; 

lightening strikes; bush pigs and 
crop failures; wildfires”

• OUTCOMES: Early warning systems 
that support local communities and 
small scale farmers

• Climate-proof settlements (built and 
ecological infrastructure) and 
informing settlement planning

CLIMATE PROJECTIONS:
• Temperature increases
• Increase in extreme storm and flood 

events
• Seasonal shifts and later onset of 

summer rains



Project 3:
Taking Adaptation to the Ground: A 
Small Grants Facility for enabling local 
level responses to climate change 

• Provide small grants (at least 12 of approx. 
USD100 000 each)

• Build local institutional capacity
• Gather lessons to inform scaling and 

replication of small grant-financing 
approaches 

Adaptation actions through 3 Investment Windows

12 small grants in 2 target areas valued at US$ 1.5 million

Climate-resilient
Livelihoods

Climate-smart 
Agriculture

Climate-proof
Settlements



Reading material

• Secretariat of the Convention on Biological Diversity. 2015. Draft 
report on Ecosystem based Adaptation & Disaster Risk Reduction: A 
compilation of country experiences & synthesis of information.

• Midgely, G., Marais, S., Barnett, M., and Wagsaether, K. 2012. 
Biodiversity, climate change and sustainable development-
Harnessing synergies & celebrating success. Final technical report.

• Conservation International: www.conservation.org/ebasolutions

• State of South Africa’s biodiversity 2012: 
http://bgis.sanbi.org/NBA/LIFEStateBiodiversity2012_lowres.pdf?

http://www.conservation.org/ebasolutions
http://bgis.sanbi.org/NBA/LIFEStateBiodiversity2012_lowres.pdf


Thank you


