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PROJECT OVERVIEW

• Growing and urbanising populations place pressure on settlements. 

• Inadequate attention to existing and new risks undermine efforts to transform 

settlements.

• Climate change will put more people and places at risk, and and jeopardise 

the gains already made.

• Adaptation planning is vital to reduce the exposure and vulnerability of 

settlements.

• The Green Book offers information on what climate changes to adapt for and 

support on how to adapt. 

• The Green Book has a specific goal.

• The Green Book evolved from a book to a website.



PROJECT OVERVIEW

• The Green Book was a 3-year project.

• It was co-funded by the Canadians through the International Development 

Research Centre (IDRC) and the Council for Scientific and Industrial Research 

(CSIR).

• The work was done in partnership with the National Disaster Management Centre 

(NDMC), and in collaboration with various stakeholders, peer-reviewers and 

consultants.

• The research team consisted of more than 50 people from multiple disciplines.

• The intention is for the Green Book to lend support to local government in adapting 

settlements to climate change. 

• The audience has grown much wider: it is multidisciplinary, multi-sectoral, and intra-

governmental.



DEDICATION

The Green Book is dedicated to Remoabetswe, 

Naomi, Liliana, Thulani, Yandiswa and Harvey 

born to the research team, as well as the 2.98 

million other South Africans born during the 

course of March 2016 to March 2019. While we 

cannot say with certainty what tomorrow will 

bring, it is our responsibility to plan for it, invest 

in it and ensure we all take part in creating a 

South Africa where our children can prosper. 

They will live in the future we are creating for 

them. May each one of us (the planner, the 

engineer, the activist, the policy maker, the 

decision maker, the city mayor, the citizen) use 

this book and its scientific evidence to help 

shape the future for them, a future where they 

live in resilient, sustainable, liveable 

settlements.
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CLIMATE CHANGE IMPACTS IN SOUTH AFRICA

Extreme weather events 

are becoming more 

frequent and intense with 

climate change.

Growing & urbanising population

will continue to place pressure 

on infrastructure & service 

delivery.

Municipalities are already under 

tremendous pressures to 

address complex urban 

challenges.



RATIONALE & PURPOSE

Knowing what change to adapt for and how to 

adapt for this change is of critical importance to 

decision makers involved in the planning 
and design of human settlements. 

The aim of the Green Book is to propose a suite of climate 
change adaptation actions for every settlement in South 

Africa, based on their individual risk profiles. 
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INTERDISCIPLINARY
RESEARCH DESIGN

The Green Book is a novel and unique undertaking of 
interdisciplinary, applied research. 

It combines the expertise of more than 50 researchers in 

the fields of climatology, demography, 

disaster risk sciences, environmental 
sciences, geography, informatics, 

urban planning, economics, ecology, 
architecture, anthropology, hydrology 

and statistics. 

The multidisciplinary nature of the Green Book, combined 
with the high resolution scientific evidence produced, 

makes this one of the most novel, innovative and 
information dense research platforms about disaster risk 

and climate adaptation planning on the African continent. 



CO-PRODUCTION & 
CO-DEVELOPMENT 
APPROACH

Strong focus on              
collaboration, engagement and       

co-production through:

• Integrating multiple areas of specialised 
knowledge 

• Partnership with NDMC
• Strengthening cooperation amongst 

stakeholders in disaster management.

• Multiple stakeholder engagements 
• Buy-in for uptake & opportunity to influence content

• Representatives from national, provincial, local 
government, private sector & NGO’s.

• Reference groups and peer-reviewers 
• Co-developed research methodologies, peer-reviewed 

content, validated outputs and supported dissemination, 
uptake and awareness raising.



A likely 2050 future under a 
low-mitigation scenario
Settlements predicted to experience vast growth coupled 
with increases in natural weather related hazards

2050
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2050 Projected population change



2050 Settlements at risk of increasing 
population pressures



2050 Projected changes in 
South Africa’s climate (RCP 8.5)



28% of SA’s 

settlements will  be at 

high and very high risk 

of increases in their 

exposure to Heat 

Stress  (very hot days 

and  heat waves days)

Settlements at risk to increase in 
heat stress by 2050



30% of SA’s 

settlements will be 

under a high and 

extremely high risk of 

increases in the 

frequency droughts 

Settlements at risk to increase 
drought tendencies by 2050



* Downstream effects not taken into account 

21% of SA’s 

settlements will be 

under a high and 

extremely high risk 

of increases in the 

frequency of urban 

flooding

Settlements at risk to increase in 
urban floods by 2050



* Future fuel loads not taken into account

60% of SA’s 

settlements will be 

under a high and 

extremely high risk 

of increased 

exposures to wild 

fires

Settlements at risk to increase in 
wild fires (WUI) by 2050



29% of SA’s 

groundwater dependent 

settlements will be 

under a high and 

extremely high risk of 

groundwater depletion

Settlements at risk to decreasing 
groundwater supply & increasing 
population pressure by 2050



2050 Relative change in water 
supply vulnerability





Local Municipalities at risk to impacts 
in the Agricultural sector



Current suitability for 
dryland maize production 



2050 suitability for 
dryland maize production 



2050 Settlements at risk to growth 
pressures and increases in 
hydro-meteorological hazards



The purpose is to highlight settlements that need to 

start thinking creatively about how adaptation 

actions can strategically be woven into the 

design of these settlements in order to protect the 

lives of its occupants and ensure a sustainable 

resilient future.



The need for adaptation
• Given these risks, there is a great need for investment in adaptation in South African settlements.

• Multiple actors and role players involved in the designing and building of climate resilience settlements. 

• Transformative and holistic adaptation approach that spans across municipal planning functions and 
sectors.

• Risks are unique, response capacities are unique, socio-economic landscapes are unique –

• A one-size-fit-all approach is not appropriate. Isolated actions are less likely to be effective.

• Need a basket of adaptation actions that are customised and context specific.

• Regular maintenance and proactive response through retrofitting and protecting vulnerable infrastructure. 

• Much of the infrastructure needed to accommodate the projected growth haven't been built yet – this allows 
an opportunity for building principles of resilience into our systems.

• “How we design, set policies, finance, govern and manage these immense challenges will define different 
futures for different cities”… T. Reubold

• The settlements/infrastructure we built today will stick around for the next 3 decades – future proof it 
(resilient, sustainable, energy efficient, water sensitive, hazard resistant settlements).

• Are our regulatory and financing frameworks geared to respond to the projected population growth and 
climate change?

• Given the roles and the mandates that you represent today, what is your role in this future and how do we 
collectively support the adaptation process?



GREEN BOOK TOOL 
DEMONSTRATION
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STRATEGIC VALUE AND IMPACT 
OF THE GREEN BOOK
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#GreenBook

Join the conversation:
facebook.com/CSIRSouthAfrica
youtube.com/user/CSIRNewMedia
twitter.com/CSIR (@CSIR)
linkedin.com/company/csir
instagram.com/csirsouthafrica



VALUE AND IMPACT OF THE GREEN BOOK

The Green Book aims to support long-term municipal planning with the development of climate 
resilient settlements by:

i. Providing scientific evidence of a likely 2050 future;

ii. Providing risk and vulnerability indicators trends;

iii. Providing a range of planning and design actions to be considered by municipalities;

iv. Influencing national policy on adapting settlements to climate change; and

v. Capacity building, training and educating, on achieving the objectives above.



VALUE AND IMPACT OF THE GREEN BOOK

Objective i and ii: Scientific evidence and vulnerability trends

• The use of climate change projections as input for other frameworks and strategies.

• The use of the population growth projections and outputs of the settlement growth modelling as 
input for other initiatives and frameworks.

• The development and testing of risk profiles for a local municipality and all 9 provinces in other 
projects.

• The evidence and proposed adaptation actions can assist with the prioritisation of interventions

• The evidence and trend analyses can assist national government to identify and prioritise 
disaster risk reduction coordination and support.



VALUE AND IMPACT OF THE GREEN BOOK

Objective iii: Planning and design actions 

Climate change adaptation has much in common with local planning practices, thus there are 
many links. The Green Book has the potential to:

• Increase the ‘climate-awareness’ of spatial planning and the capacity to manage climate 
change. 

• Inform land use planning and applications of the long-term risk and vulnerability.

• Complement existing planning guidelines such as The Neighbourhood Planning and Design 
Guide (the Red Book).

• Inform decision-making at settlement level about the types and level of services to be provided.

• Promote building regulations and codes that are realistic and risk compliant.



VALUE AND IMPACT OF THE GREEN BOOK

Objective iv: Policy implications

Outcomes in support of existing policy:

• Climate Change Bill, 2018.

• National Climate Change Adaptation Strategy, 2018.

• Spatial Planning and Land Use Management Act (SPLUMA), 2013.

• Disaster Management Act, 2002.

• DST’s Global Change Grand Challenge Programme.



VALUE AND IMPACT OF THE GREEN BOOK

Potential implications for policy:

The Green Book has potential implications for future policy development:

• Ambitious and urgent action to reduce GHG.

• Greater urgency to implement the informal settlement upgrading programme.

• Address future food and water security in settlements.

• Incentivise for adaptation.

• Planning regulations and building codes and regulations.



VALUE AND IMPACT OF THE GREEN BOOK

Objective v: Research, capacity building and training 

The value in the Green Book lies in:

• The interdisciplinary nature of the team and the findings.

• To produce information, conclusions and recommendations that are implementable.

• The capacity of more than 50 researchers in climate change across various disciplines.

• The co-creation of methods and knowledge through collaboration and consultation.

• The Green Book is rich in data that could be mined or built-on.
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GREEN BOOK 
PHASE II

• Phased approach where the 
following will be undertaken:

• Identifying and addressing R&D gaps 
and needs.

• Implementation through training and 
capacity building within national 
departments and local government.

• Maintaining and updating the website 
and tools.

• Continued dissemination and 
engagement.



PHASE II 
PARTNERSHIP
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