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The countries of Southern Africa are already subject to climate variability and 
extremes including droughts and floods, which in some cases have had severe 
economic and social implications. Climate models predict that the region 
is likely to experience warmer temperatures, changes in the frequency and 
intensity of extreme events, decreased precipitation, and an increase in sea 
level. Projected climate change impacts are likely to add to the toll of current 
climate variability and extremes, resulting in significant consequences for 
key development areas. To date, national and regional activities have tended 
to focus on research on climate change vulnerabilities, particularly in the 
agriculture, food security, and water sectors; improved capacity of scientists, 
organizations, and decision-makers to understand and formulate effective 
responses to climate change; and the provision of early warning information 
to decision-makers. As a result, understanding of vulnerability in some 
sectors, such as energy and health, remains under-examined. In addition, at 
the regional level, there is a need for a regional strategy and action plan, and 
establishment of frameworks that enable collaboration and coordination to 
address non-climate and climate stressors affecting transboundary ecosystems. 
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•	 The incidence of warm spells has increased and the incidence of cold days has decreased.  

•	 Greater inter-annual variability and higher rainfall anomalies have been observed since 1970. 

•	 There has been an increase in the frequency and intensity of extreme events in recent decades.  

•	 Sea surface temperatures have shown one of the strongest warming trends on a global basis with a 1°C increase since 1950.  

Projected Weather and Climate
While projections for the Southern Africa region vary depending on differences across models and assumptions, the majority of 
climate models predict:

•	 Temperature increases by the 2030s of more than 1°C from the 1980-99 average. 

•	 Declines in average annual precipitation of 5-20 percent below the 1980-99 baseline by the end of the century throughout much of Southern 
Africa. 

•	 Increases in rainfall variability and intensity with a larger percentage of precipitation falling during heavy events by the 2060s. 

•	 A rise in sea level of 75-190 cm by 2100.

KEY SECTOR VULNERABILITIES
Food Security
Climate change is anticipated to result in a range of direct and indirect impacts affecting food security. High temperatures and 
increased water stress may lead to a decrease in the extent of agricultural land in the region. The length of the growing period 
is likely to decline by 5 percent or more, and the number of reliable crop growing days, an important indicator for rainfed agricultural 
crops, is predicted to decrease to less than 90 days across seasons. Lower rainfall may contribute to shorter growing periods, 
decreasing the possibility of a second, and potentially even a single, crop per season in some areas. Staple crops, such as maize, are 
already subject to yearly drought stress. Projected changes in temperature and the frequency and intensity of droughts may further 
exacerbate these conditions. However, the impacts of these stressors are anticipated to vary across the region, and adaptation 
measures can help to mitigate the negative impacts of climate change on agriculture and food security. 

CLIMATE IMPACTS AND VULNERABILITY
Historic Weather and Climate
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Water Resources
Southern Africa includes all or part of 14 transboundary river basins that support the health and livelihoods of millions of people. 
Many areas of the region are already water-stressed due to supply limitations, water management challenges, population growth, lack 
of adequate infrastructure and water storage, and poor institutional capacity. In addition, renewable freshwater is distributed unevenly 
across rivers, lakes, and groundwater. Climate change impacts such as warmer temperatures, lower rainfall, greater frequency and 
intensity of extreme events, and sea level rise will likely further aggravate the impacts on water supply and result in increased water 
shortages. Reduced precipitation may lead to decreased runoff, potentially causing some smaller rivers and their tributaries to disappear 
permanently. This can increase the vulnerability of the rural communities that rely on them.  Overall, climate change effects on the quantity 
and quality of water are likely to have ramifications across sectors and countries in Southern Africa. Impacts will need to be addressed 
both locally and basin-wide. Improving water infrastructure, strengthening management, and enhancing understanding of climate change 
impacts on river hydrology may help to mitigate the negative impacts of climate change. 

Health
Current climate variability affects health throughout Southern Africa, and climate change is likely to impose new stresses, resulting in a 
number of direct and indirect impacts, summarized below. It is likely that climate change will extend malaria zones to previously unaffected 
areas of Southern Africa, where the communities have greater sensitivity to malaria because of their relative lack of previous exposure 
and limited immunity. Climate-related impacts on health may be exacerbated by non-climate factors, such as food insecurity and HIV/
AIDS. 

KEY ECOSYSTEM VULNERABILITIES
Drylands
Dry and sub-humid ecosystems are at the greatest risk from climate change, as small shifts in temperature and rainfall patterns can have 
significant negative consequences for the survival of plants and animals. Many dryland areas are already under stress from anthropogenic 
activities such as cultivation and livestock grazing, as well as environmental factors such as desertification. Climate change poses a threat 
to these ecosystems, as well as to livelihoods and economic activities such as livestock production and tourism. 

Forests
Forests, including savannas, support much of Africa’s rich biodiversity. In addition, forest ecosystems are important for the health and 
well-being of the communities that rely on them for food, medicine, fuel, and sources of income, and for their contribution to the greater 
economy. Forests such as mangroves also serve as storm buffers and their degradation may increase the exposure of coastal communities 
to climate change impacts. 

Forests currently face a range of non-climate stresses, including conversion of land for agricultural use, deforestation, pollution, and the 
introduction of exotic species. The effects of these are magnified by factors such as population growth, which raises the demand for forest 
resources, and civil war, which weakens natural resource governance and depletes the resource base. Climate change impacts may add to 
the toll. 

Direct

Indirect
(due to 
disturbances 
of ecological 
systems)

•	 Exposure	to	thermal	extremes,	especially	heat	waves.
•	 Altered	frequency	and/or	intensity	of	other	extreme	

weather	conditions	(droughts,	floods,	storms,	etc.).

•	 Effects	on	ranges	and	activity	of	vectors	and	
parasites.

•	 Altered	local	ecology	of	water-	and	food-	borne	
infective	agents.

•	 Altered	food	(especially	crop)	productivity	due	to	
changes	in	climate,	weather,	and	associated	pests	and	
diseases.

•	 Impacts	on	the	quantity,	quality,	and	distribution	of	
freshwater.

•	 Increased	levels	and	biological	impacts	of	air	
pollution	including	pollens	and	spores.

•	 Social,	economic,	and	demographic	dislocations	due	
to	adverse	climate	change	impacts	on	the	economy,	
infrastructure,	and	resource	supply.

Impact Mode Impacts                                                                                Consequences

•	 Altered	rates	of	heat	and	cold-related	illness,	especially	
cardiovascular	and	respiratory	diseases.

•	 Deaths,	injuries,	and	damage	to	public	health	infrastructure.

•	 Change	in	transmission	zones	for	and	number	of	people	
infected	by	vector-borne	diseases.	For	instance,	an	increase	
in	temperature	of	1-2°C	can	expand	malaria	risk	zones	to	
higher	elevation	areas.

•	 Changed	incidences	of	diarrhea	and	infectious	diseases.
•	 Regional	malnutrition	and	hunger	with	consequent	

impairment	of	child	growth	and	development	especially	in	
vulnerable	communities.

•	 Increased	risk	of	various	infectious	diseases	(due	to	
migration,	overcrowding,	contamination	of	drinking	water).

•	 Asthma	and	allergic	disorders,	other	acute	and	chronic	
respiratory	disorders	and	deaths.

•	 Wide	range	of	consequences	affecting	public	health	(e.g.	
mental	health,	nutritional	impairment,	infectious	diseases,	
civil	strife).
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Coastal and Marine
Coastal and marine ecosystems, including coral reefs, sea grass beds, and mangroves, house rich biodiversity and are critically important 
as sources of food, providers of ecological services, and major tourist attractions. They also help to protect the shoreline from damage 
by storms. Coral reefs are under significant stress from both non-climate and climate change impacts, and extensive coral bleaching has 
occurred. Increased bleaching may ultimately lead to coral mortality, as corals are stressed beyond their ability to recover from periodic 
traumas, with implications for their biodiversity and their ability to serve as buffers from climate change impacts, such as the increased 
frequency and intensity of storms.

As most of these ecosystems are not confined by national borders, the adaptation actions of individual countries are likely to have 
consequences for their neighbors. This highlights the importance of a regional approach toward managing these transboundary 
ecosystems and addressing climate change impacts on them, which will require enhanced regional cooperation and collaboration.

REGIONAL STRATEGIES, PLANS AND INSTITUTIONS RELEVANT TO CLIMATE CHANGE
Regional adaptation priorities have not been articulated. However, examination of the National Adaptation Programmes of Action 
(NAPAs) and other equivalent country documents indicates that national adaptation priorities tend to focus on the areas of agriculture 
and food security, water resources, forests, disaster response, livelihoods, health, energy, and coastal zones. Given the transboundary nature 
of a number of the region’s river basins as well as forest, coastal, and marine ecosystems, a shared regional vision is required to ensure 
long-term sustainable management of these resources. Developing a regional strategy and action plan may play an important part in 
achieving this, by defining and clearly laying out agreed regional priorities as well as identifying concrete steps for implementing activities 
that support them. A strategy may also help to inform the creation of a portfolio of projects that can be marketed to donors and other 
potential investors, and serve as the foundation for a regional platform for dialogue and coordinated response to climate change impacts. 

KEY PLAYERS AND INITIATIVES 
Donor-funded adaptation-specific activities have tended to focus on research on climate change vulnerabilities, improved capacity of 
scientists, organizations, and decision-makers to understand and formulate effective responses to climate change, and the provision of 
early warning information to decision-makers. (See below for key regional initiatives.) Consequently, the vulnerability of certain sectors, 
such as energy and health, remain under-examined. There are also a number of activities throughout the region seeking to address non-
climate stressors in specific sectors that are important for adaptation. They include:

•	 Famine Early Warning Systems Network (US Agency for International Development) – Produces high quality targeted 
early warning information with an emphasis on policy-relevant information, develops sustainable networks, continues innovation in 
analytical tools and methods. 

•	 Food, Agriculture and Natural Resources Policy Analysis Network – Utilizes research, regional and national 
stakeholder dialogues, and training and knowledge exchange to improve policy analysis, inform policy decision-making, and promote 
agricultural policies that reduce poverty, increase food security, and enhance sustainable agricultural development in the Southern 
African Development Community (SADC) region. 

•	 Food Insecurity and Vulnerability Information and Mapping Systems (United Nations inter-agency working 
group) – Seeks to raise awareness about food security issues, improve the quality of food security-related data and analysis, promote 
better understanding of users’ needs and better use of information, and improve access to information through networking and 
sharing. 

•	 Global Environmental Change and Food Systems (Southern Africa) – Based on select case studies, regional scientific 
networking, and a science-policy interface, aims to identify social and geographical distribution of food system vulnerabilities; provides 
policy-relevant information about the interactions between global environmental change and food systems that underpin food 
security; and conduct collaborative research to evaluate potential adaptations. 

•	 International Food Policy Research Institute (Research institute of Consultative Group of International Agricultural 
Research) – Identifies and analyzes policies to support improved food security and nutrition, emphasizing low-income countries, poor 
people, and the sound management of the natural resource base; strengthens capacity in developing countries to conduct research 
on food, agriculture, and nutrition policies; actively engages in policy communications, making research results available; and carries out 
dialogues to link research and policy. 
 
Regional Hunger and Vulnerability Programme (DFID) – Two phases (first – 2005-2008; second – 2008-2010) Second 
phase consists of three linked components: vulnerability assessment and adaptation tools at national and regional levels to monitor 
levels of hunger and vulnerability and recommend responses; regional training programs in vulnerability assessment and adaptation 
and in hunger and vulnerability policy formulation; provision of knowledge from policy analysis on hunger and vulnerability to national 
and regional policymakers. 

•	 Southern Africa Regional Poverty Network – Contributes to poverty reduction in SADC countries by creating 
platforms for effective pro-poor policy, strategy and practice through widening participation, facilitating exchange of ideas, and 
disseminating information to deepen understanding of poverty issues. 
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•	 Southern African Development Community Regional Vulnerability Assessment Committee (Multi-
agency regional committee) – Works to strengthen national and regional vulnerability analysis systems to inform policy formulation, 
development programs, and emergency interventions that will lead to a reduction of vulnerability in the SADC region. 

•	 Southern African Vulnerability Initiative (Regional research program and network) – Seeks to consolidate different facets 
of vulnerability research to develop a framework for understanding vulnerability within the context of multiple stressors in southern 
Africa, and to build a coalition among researchers and practitioners in the region to implement a vulnerability research program. 
 

PRIORITY CHALLENGES AND CONSTRAINTS FOR DECREASING VULNERABILITY AND 
INCREASING RESILIENCE
Despite the myriad of climate change-related activities taking place at the regional and national levels, a number of challenges and 
needs remain in regard to data, research, and capacity. Needs include using satellite applications for monitoring and change detection, 
improving seasonal forecasts, developing approaches and tools for vulnerability and adaptation assessments, and devising methodologies 
and tools for climate change monitoring, detection, and attribution. It will also be necessary to strengthen planners’ and policy-makers’ 
awareness and understanding of climate change impacts and vulnerabilities in order to facilitate mainstreaming into general development 
and sectoral plans, policies, and processes. There is also a need to establish frameworks that enable collaboration and coordination to 
mitigate both non-climate and climate stressors affecting transboundary ecosystems and promote their effective management. Addressing 
these needs at both regional and national levels will be essential for enabling a successful regional response to climate change impacts in 
support of climate-resilient development.
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