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Summary

The  City  of  Johannesburg  (CoJ)  has recognized that  the  impacts  of  climate  change are  the 
biggest threat  to  sustainable  development  and need to  be factored  as  a  priority. Thus it  has 
undertaken a climate change vulnerability assessment study that will help improve its resilience 
to the climate change impacts to inform its adaptation plan that will lead to the adoption of some 
“no-regrets” adaptation actions. The assessment of these impacts provide an insight on how to 
situate vulnerability, disaster risk and climate change adaptation efforts within the City to ensure 
all  stakeholders  share  awareness  of  the  issues,  interrelationships  and their  role  in  integrated 
climate change adaptation plan by analysing the institutional factors that influence the building 
of organisational adaptive capacity within the city. 

The City addresses the impacts of Climate Change through considerations that can be integrated 
into policies,  guidelines,  programs,  strategies and projects  to reduce risks from disasters  and 
other environmental  hazards in vulnerable communities. The City of Johannesburg is already 
experiencing  slightly  warmer  average  summer  temperatures,  longer  summer  periods  and 
uncommon winter rainfalls. The social and economic implications of climate change in the City 
are becoming more evident and they have the potential to increase the vulnerability of poor at the 
City and they are the ones who suffer the most. 
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I. INTRODUCTION

Climate change is a reality and there is a strong scientific consensus that the global 
climate is changing. Climate change has significant effects on various sectors of South 
Africa’s society and economy. This is understood as South Africa vulnerability can be 
defined as the level of which a social or natural systems are susceptible to or unable to 
cope with adverse effects of climate change (IPCC, 2007 (b)). The degree of vulnerability 
is  identified  through an  assessment  of  country’s  level  of  economic  development  and 
social institutions and the potential impacts of climate change will have a society (IPCC, 
2007 (b)).  In 2001, the intergovernmental panel on climate change (IPCC) (Houghton 
et.al.  2001), acknowledge as the most authoritative analysis of information on climate 
change. As the fourth assessment of the IPCC notes “climate change can threaten lives, 
property  environmental  quality  and  future  prosperity  by  increase  the  risk  of  storms, 
flooding,  landslides  heat  waves  and drought  and by overloading  water,  drainage  and 
energy supply system” (Wilbank, Romero Lankao et.al. 2007). 

Climate change will increase the vulnerability of the urban poor through Africa and 
already many are forced to live in hazardous places, building their homes and growing 
their food on floodplains in town and cities (Douglas et.al 2006). Already vulnerable to 
destructive floods,  damaging landslide or storm surges, climate change is  making the 
situation of urban poor worse. Climate change is making weather less predictable more 
uncertain and heavy storm rainfalls more likely, there are climatic events that represent 
risks  to  people  and  communities  in  cities  like  Johannesburg.  These  risks  arise  from 
‘normal’ day-to-day, seasonal, and year-to-year variability in climate as well as regional 
climate differences (CCIRM 2008). Risks such as flooding increase temperatures; change 
in rainfall patterns are amongst others that were identified at the City of Johannesburg to 
be aggravating the climate change problem.

II. BACKGROUND AND GEOGRAPHY OF JOHANNEBSURG

The City Johannesburg (also called Joburg or Jozi) is the largest city in South Africa 
and known as the ‘World Class African City’  is located at the eastern plateau of the 
country, called the Highveld at an elevation of 1,753 meters. The City of Johannesburg 
faces many potential negative consequences from climate change. Higher temperatures in 
Joburg result not only from the summer scorching heat, but also due to potential effects 
on climate. 

Johannesburg has the high latitude lying areas in South Africa and its climate is critical 
for urban agriculture and planning purposes. The climate in Johannesburg is semi-arid; it 
has  the  characteristics  of  a  summer  rainfall  that  receives  its  convective  rainfall  and 
moderate temperatures from November to April. Rainfall averages 800mm per annum, it 
falls  mainly in the summer months and result in humid weather.  Wet years over this 
region  of  South  Africa  are  known  to  be  associated  with  distinct  local  sea-surface 
temperature anomaly patterns (Walker,  1989) .The inter-and intra-annual variations in 
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climate including the average variables such as monthly rainfall  and temperatures  are 
critical influences to farmers. 

Climate Change in Johannesburg

1.1. The current and future climate in Joburg

Virtually  everywhere  in  South  Africa  has  warmed  during the last  century,  and a 
number of studies have shown that the country will experience increases of up to 3 to 4°C 
on average throughout the year under the A2 storyline of business-as-usual. Rainfall is 
expected to decrease in the western part of the country and in those regions that receive 
winter rains.  The eastern part  of is expected to experience increases in early summer 
rainfall,  though  this  will  likely  be  followed  up  by  some  drying  in  the  late  summer 
(Engelbrecht, 2005; Hewitson et al., 2005). Future changes for Johannesburg are likely to 
follow a similar pattern. 

The  City  of  Johannesburg  is  already  experiencing  many  potential  negative 
consequences such as slightly warmer than average temperatures which can be attributed 
to the potential effects on climate change. This increase in greater heat may cause more 
heat-related mortality in the near future. This change in climate has been more evident 
over the last few years (CCPC, 1999). The degree to which the minimum temperature 
will  increase  varies  through the  year;  it  is  expected  to  increase  by 2  to  2.7°C from 
January to March, with increases of up to 3.5°C possible for the remaining months of the 
year. In addition, the number of frost days is expected to decrease, in particular between 
April  and  August  when  frost  days  could  historically  be  expected.  Daily  maximum 
temperatures are expected to increase by 2.3 to 2.5°C from December to April, thereafter 
increasing by 1.8 to 3.2°C over the remaining months (CCVA, 2007).

Potential Impacts of Climate Change: Areas of concern

The City’s communities and society will be impacted not only by the impact of 
climate change (such as extreme events), but also by the increase in the cost of living. 
The ability to cope with these changes will determine the vulnerability of the society 
(CCVA, 2007).The City of Johannesburg and its surrounding communities may directly 
experience  such  impacts  on  various  socio-economic  sectors  such  as  declining  water 
supplies and damage to infrastructure, buildings and vehicles from extreme events like 
flooding. Scientists have made estimates of the potential direct impacts on various socio-
economic  sectors,  but  in  reality  the  full  consequences  would  be  more  complicated 
because impacts on one sector can also affect other sectors indirectly. To assess potential 
impacts,  it  is  necessary  to  estimate  the  extent  and  magnitude  of  climate  change, 
especially at the City level. 

Based on the work of the scientists, climate change impacts were identified and 
presented in the 2008 Climate Change Strategy and Action Plan and the Climate Change 
Vulnerability  Assessment.  The  projections  became  the  basis  for  the  Climate  Change 
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Adaptation  plan  and  other  sustainable  development  plans  of  the  city.  The  impacts 
identified amongst others are as follows:

Temperature. Average annual temperatures in the eastern parts  of the country 
(Johannesburg inclusive) are projected to increase on average 1.8 degrees Celsius by the 
2020s and 2 degrees Celsius by the 2040s across all seasons with the largest increases in 
the summer season; this increase in temperature will cause the city to experience more 
heatwaves.  There is some evidence that the combined effects of heat stress (e.g. urban 
heat-island effects) and air pollution may be greater than the simple additive effects of the 
two stresses (Patz, J. and J. Balbus, 2003).There are again different vulnerabilities to the 
health impacts of climate-related extremes and air pollution within urban areas.

Precipitation. Increases in the amount of precipitation and changes in the type of 
precipitation are possible in the City of Johannesburg,  causing potential  water supply 
issues  and shortages  when the  demand may become the  highest  and  flooding  during 
frequent summer extreme events has the potential to result in many interlinking problems 
such as increasing water prices, water borne diseases, waste water disposal problems. 
With  an  increasing  amount  of  precipitation  in  the  city,  flooding  is  becoming  an 
increasingly severe and more frequent problem with the impacts particularly felt by the 
poor. Recent climate and weather patterns observed within the city and elsewhere in the 
surroundings  show increasing  trends  in  floods  and flood risk;  however,  it  cannot  be 
conclusively stated that these floods are a result of climate change, as much as climate 
variability, environment and society are also factors. Climate patterns from the last 100 
years indicate an increasing correlation in rainfall patterns and incidences of flooding. 
Johannesburg  is  largely  dependent  on  climate  sensitive  infrastructure  sectors  and the 
topography which range from 800m to 1400m above sea level makes the city prone to 
flooding.  The increase in  frequency and intensity of precipitation is  likely to lead an 
increase in floods. This coupled with development patterns, loss of drainage areas and 
increased canalization of streams and storm water system exacerbates the situation. 

Large-scale  climate-induced  migration. With  an  ever-increasing  population 
growth (both in city migration and births) causing rapid urbanisation, the potential for 
damage  to  the  biodiversity  is  great  due  to  informal  and  unplanned  settlements.  The 
pressure  of  climate  change  on  the  current  situation  in  Joburg  has  the  potential  to 
exacerbate poverty and unemployment rates.

Human Health. The City of Johannesburg forms the largest urban complex in 
South Africa, with an urbanization rate of 97%.Approximately 33% of the population is 
housed in less than adequate accommodation, with poor basic service delivery (SoER, 
2003).

Communities living in poverty-stricken areas of the City will be most vulnerable to 
health  risks such as malaria  that  are associated with climate change impacts,  as  their 
ability to cope with new challenges are somewhat limited. In addition, the lack of clean 
and hygienic surrounds increases the likelihood of the disease or parasite flourishing. For 
instance, in areas with more ‘rural’ surrounds (e.g. Alexandra, Orange Farm, and Ivory 
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Park), vector control e.g. the removal of larval breeding sites is often difficult. On the 
other  hand,  dengue  fever  is  a  largely  urban disease  and will  be  important  in  highly 
urbanised communities with poorly managed water and solid waste systems (Githeko et 
al., 2000). This will be exacerbated during extreme weather conditions, and particularly 
for communities living in informal settlements, who will experience high levels of water 
pollution,  water shortages and the associated heat stress. Joburg will  be vulnerable  to 
increased mortality and increased deaths which can have a direct burden on the health 
system,  and  costs  will  include  treatment  costs  and  work  days  lost.  In  2002  it  was 
estimated that the average cost to treat a patient with malaria would be around R3, 317 
per person (Turpie et al., 2002). It is evident that an increase in disease associated with 
climate change can have widespread economic, social and environmental impacts.

III. ADAPTATION STRATEGIES FOR THE CHANGING CLIMATE

The  City  of  Johannesburg  is  now  involved  in  adaptation  initiatives  to  increase 
beneficial impacts of exposure to climate change with some notable successes. This city 
has undertaken a climate change vulnerability assessment study to adapt to, and improve 
its resilience to the climate change impacts to inform their adaptation plans that will lead 
to the adoption of some “no-regrets” adaptation actions. The assessment of these impacts 
provide  an  insight  on  how  to  situate  vulnerability,  disaster  risk  and  climate  change 
adaptation  efforts  within  the  relevant  legislative  and policy  frameworks,  and  sectoral 
perspectives and approaches, and to understand how these are relevant to the cities. The 
City of Johannesburg is also beginning to mainstream climate change adaptation into its 
local planning procedures.

IV. CONCLUSIONS

There have been numerous studies around South Africa focusing on the impacts of 
climate change at  national  level,  but no extensive quantitative analysis  on impacts  of 
Climate  change  and  adaptation  measures  at  the  Municipal  level.  Most  research  on 
Climate  Change  adaptation  was  conducted  within  the  National  Department  of 
Environmental Affairs and Tourism (DEAT) through the National Response Strategy and 
the  National  Communication.  The  main  focus  on  most  studies  was  on  the  national 
impacts of climate change and the adaptation measure has often being generalised. The 
inadequacy  on  research  addressed  by  past  studies  on  the  impacts  of  climate  change 
overlooks the possibilities and the existence of impacts of in this highly urban city. 

INTERVENTIONS AND RESPONSES

The  City  aims  to  ensure  all  stakeholders  share  awareness  of  the  issues, 
interrelationships and their role in integrated climate change adaptation plan by analysing 
the institutional  factors that  influence the building of organisational  adaptive capacity 
within the city. Thus it will address  Climate Change adaptation through considerations 
that can be integrated into policies, guidelines, programs, strategies and projects to reduce 
risks from disasters and other environmental hazards in numerous sectors at a number of 
different levels, including at the local and sectoral levels. Therefore, the city attempted to 
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address these deficiencies by commissioning a detailed climate change adaptation plan to 
define and enhance the understanding of the impacts of climate change to planners as 
well  as  to  develop  both  sectorally  based  and  cross-sectoral  interventions  and  the 
adaptation  measures  in  response  to  impacts  at  the  city’s  vulnerable  communities  as 
follows: 

1. Research and planning

With the ever changing weather patterns and regular extreme events, it is critical 
that  research,  planning  and  modeling  of  the  impacts  be  undertaken  to  improve 
understanding of the future frequency and nature of extreme events.  Such research is 
work  in  progress  done  at  the  city  and  linked  to  work  done  by  other  government 
institutions such as South African Weather Services that can provide weather and climate 
data with marginal error as well as with other institutions such as universities. Long term 
planning  of  the  city  takes  account  of  potential  disasters  such  as  flood  risk  and 
development decisions have to be guided by potential risk exposure. Risk assurance for 
the city  has to  take account  of climate  hazard exposure and ensure that  the cover  is 
adequate. Consideration is given to financial measures that apply during a disaster, e.g. 
emergency  procurement,  rates  adjustments  and  financing  of  rehabilitation  and  repair 
work. Operational procedures have to be clearly outlined and communicated effectively 
to those involved and affected.

2.  Development of a flood risk management and pollution prevention plan

The city is planning to have a flood risk management and pollution prevention plan in 
place which will outline basic steps to be followed in case of floods. Such a plan will 
outline  what,  when  and  how repair  rehabilitation  measures  both  structural  and  non-
structural has to be in place. The plan will be supported by clear operational procedures 
with  identified  roles  and  responsibilities  and  a  communication  plan.  Easily  usable 
manuals should be developed to guide how operations will be undertaken. In responding 
to the threat and damage caused by floods, emergency response mechanisms have to be 
in  place.  More  damage  can  be  prevented  by  employing  proactive  responses  from a 
regulatory perspective in terms of land use planning. Again early warning systems have 
to  be strengthened to  ensure  that  communities  are  proactively  informed  if  and when 
floods are likely to occur. This will take account of topography based ‘zoning’ to provide 
a  flood risk  mapping  for  the  city.  It  will  identify  small  catchment  areas  attached  to 
different locations along the river, and relate these to elevation of potential flooding and 
hence potential flood risk.  The studies will also take into account the city’s vulnerability 
to climate change and prevailing climate conditions to model the effects of increasing 
precipitation for high risk areas and conclude with recommendations on the strategies to 
protect against climate change risk.
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