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Introduction



 Climate change refers to any change in climate over time,
whether due to natural variability or as a result of human
activity.
 Climate varies on all time scale, ranging from a few years to

hundreds of millions of years.



STATING THE CHALLENGE FOR AFRICA

 Climate change is a fact...with serious biophysical and socio-economic impact
 Poverty makes many African peoples and countries particularly vulnerable;

vulnerability is increased by recurrent natural disasters such as drought,
floods and cyclones.

 Climate change poses a big threat to Africa’s economic growth (due to
changes in natural systems and resources), long-term prosperity, as well as
the survival of the already vulnerable populations.

 Climate change, variability and associated increased disaster risks are an
additional burden to sustainable development in Africa, as well as a threat
and impediment to achieving the Sustainable Development Goals.

 The climate related development challenges for Africa will be significant for a
continent that already faces complex economic, social and technological
choices.

 This is compounded by the uncertainties in understanding future climate
changes and their impact on key development sectors such as agriculture and
food security, forests, health, water and energy.

 Sustainable development in Africa can only take place in the context of the
above-mentioned challenges, with an understanding of and provision for the
threats that extreme climate events are likely to impose on economic and
social systems.
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Extreme Weather Events



 Extreme weather events are, by definition, events that are rare at a
particular place and time of year.

 Climate change most clearly influences the frequency of extreme
events, such as more frequent fire weather, more frequent and longer
heat waves, and more frequent extreme rainfall

 Climate change also influences the severity of individual extreme
events.

 It is now definite that global warming is driving the recorded increase
in extreme weather, notably and especially in the Northern
hemisphere.

 Global warming is increasing heat waves, forest fires, drought, storms,
& floods etc.

 A small increase in average temperature leads to big changes in
extreme weather

 Humans contribute to extreme weather – and suffer its consequences
 Extreme weather and climate events often have a serious impact on

our economy environment and society, and can cause loss of life,
property and livelihoods.
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Source: http://www.climateemergencyinstitute.com/uploads/AR5_extremes_chart_WG1.png



Climate Change Shifts the Odds for Extreme Weather Events - An
increase in mean temperature due to increasing greenhouse gases will

result in more hot weather and more extreme hot weather
(Climate Communication 2011)
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The rising number of climate-related disasters
per year in 1990–1999 and 2000–2009, and
damages in US$ billons (Hellmuth, et al., 2011)



Current Trends and Future Climate
Scenarios in Africa



Observed changes in temperature and precipitation extremes, including dryness in regions of
Africa since 1950, with the period 1961-1990 used as a baseline (CDKN, 2012a)



Projected changes in temperature and precipitation extremes, including dryness, in Africa.
The projections are for the period 2071-2100 (compared with 1961-1990) or 2080-2100
(compared with 1980-2000) and are based on GCM and RCM12 outputs run under the
A2/A1B emissions scenario (CDKN, 2012a)



Future Climate Projections for Africa –Downscaling for Nigeria



Future Climate Projections for Africa –Downscaling for Nigeria



Impacts on AfricaImpacts on Africa



The Climate Change Vulnerability Index for 2015 indicates that Africa has
seen a decrease in rainfall over large parts of the Sahel and Southern Africa,
and an increase in parts of Central Africa. Over the past 25 years, the number
of weather-related disasters, such as floods and droughts, has doubled,
resulting in Africa having a higher mortality rate from droughts than any
other region. Climate change is already affecting Africa in the following ways:

1. Impacts on weather patterns
 Flooding: Flooding is the most prevalent disaster in North Africa, the second

most common in East, South and Central Africa, and the third most common
in West Africa –
 North Africa, the 2001 disastrous flood in northern Algeria resulted in

about 800 deaths and economic loss of about $400 million.
 Mozambique, the 2000 flood (worsened by two cyclones) caused 800

deaths, affected almost 2 million people of which about 1 million needed
food, 329,000 people were displaced and agricultural production land was
destroyed (AWDR, 2006).

 Nigeria, the 2012 floods the floods forced 1.3 million people from their
homes and claimed 431 lives.  It destroyed physical and durable assets
worth about  US$9.5 billion or about 2% of its currently debased GDP of
US$510 billion

 Drought: Between July 2011 and mid-2012, a severe drought affected the
entire East Africa region and was said to be “the worst drought in 60 years.”
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Typical Climate-Induced Flood



IMPACTS ON AFRICA
2. Impacts on water  resources

 Lake Chad:  The rapid shrinking of Lake Chad from about 45,000 km2 in 1960 to
less than 3,000 km2 in 2007 is attributed mainly to changes in the climatic
conditions over the region towards increasing aridity in the extreme northeastern
part of the country. The dwindling water resources of the sub-region which has
drastically reduced opportunities for sustainable agriculture is a contributing
factor to the current conflicts and high degree of insecurity being witnessed in
the area.

 Mount Kilimanjaro Glaciers: The gradual yet dramatic disappearance of the
glaciers on Mount Kilimanjaro is a result of climate change. The glaciers act as a
water tower and several rivers are now drying up. It is estimated that 82% of the
ice that capped the mountain, when it was first recorded in 1912, is now gone.

3. Impacts on Agriculture and Food
 Across Africa the landscape is changing. Droughts, heat stress and flooding have

led to a reduction in crop yields and livestock productivity.
 East Africa is facing the worst food crisis in the 21st century. According to Oxfam,

12 million people in Ethiopia, Kenya and Somalia are in dire need of food. Rainfall
has been below average with 2010/2011 being the driest year since 1950/1951, a
serious problem for a continent almost entirely dependent on rain for its
agriculture.
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IMPACTS ON AFRICA
4. Impacts on Human Health
 Climate-sensitive diseases and health impacts can be high in poor

countries that have minimal resources to treat and prevent illness.
Examples of climate related health impacts include:

 Frequent and severe heat stress linked to sustained increases in
temperature

 The reduction in air quality that often accompanies a heat wave can lead
to breathing problems and worsen respiratory diseases.

 Impacts of climate change on agriculture and other food systems
increases rates of malnutrition and contributes to poverty

 With nearly 25% of the people still undernourished in sub-Saharan
Africa, climate change impacts make it even more difficult for
governments across the region to improve food security and help reduce
tensions.

 The spread of Malaria may increase in areas projected to receive more
precipitation and flooding. Increases in rainfall and temperature can
cause spreading of dengue fever
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IMPACTS ON AFRICA
5. Impacts on Shelter
 Severe flooding and intense droughts has led to the destruction of many

homes, shelters and villages across Africa. Conflicts over resources also
exacerbate these impacts and, in turn, contribute to the ongoing
migration within and between countries in Africa.

 Extreme events displace large amounts of people, especially those who
are unable to respond and rebuild after disasters, due to lack of resources.

6. Impacts on Vulnerable Population
 Women, children and the elderly are more vulnerable to climate change

impacts across Africa. Women labourers often experience additional
duties as care givers and as well as from societal responses to climate
change after extreme weather events (eg, male migration).

 The water scarcity places an additional burden on African women, who
walk hours and sometimes even days, to fetch it.

 Children and the elderly face graver risks due to susceptibility to
infectious diseases, such as Malaria, limited mobility and reduced intake
of food. The elderly face physical danger and even death due to droughts,
heat stress and wildfires. Children often die from starvation,
malnutrition, diarrheal diseases and flooding.
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IMPACTS ON AFRICA
7. Impacts on National Security

 Climate change impacts have the potential to exacerbate national security issues
and increase the number of international conflicts. Conflicts often occur over the
use of already limited natural resources, fertile ground and water. Access to
consistent and dependable sources of water is greatly valued in many African
regions. However, changes in the timing and intensity of rainfall have threatened
water availability and are causing conflicts over this limited resource.

 The changes in precipitation and temperature are already affecting crop yields in
Sub-Saharan Africa. This has resulted in food shortages, that have triggered cross
border migration and intraregional conflicts, which has sparked political
instability in Nigeria for example.

8. Impacts on ecosystems
 Climate change has already led to changes in freshwater and marine ecosystems

in eastern and southern Africa, and terrestrial ecosystems in southern and
western Africa. The extreme weather events have demonstrated the vulnerability
of some of South Africa’s ecosystems. The migration patterns, geographic range
and seasonal activity of many terrestrial and marine species have shifted in
response to climate change. The abundance and interaction among species has
also changed (IPCC, 2014).
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Responding to the Chaos of Climate
Change – Some Initiatives in Africa



 Several adaptation/mitigation-related initiatives and programs are
ongoing or proposed for the near future. They have contributed or are
expected to contribute to building adaptation capacity in Africa. They
Include:

 Advancing Capacity for Climate Change Adaptation (ACCCA/UNITAR) 2007 –
2008 - covers South Africa, Ethiopia, Cameroon, Burkina Faso Nigeria, Ghana, Mali,
Tunisia, Niger, Malawi, Kenya and Tanzania and promoted regional collaboration and
cooperation infrastructures and networks.

 Climate Change Capacity Development (C3D) – 2003 – 2009 - addresses capacity
needs for climate change in developing countries through innovative training and
capacity building partnership with regional institutions

 Capacity Development for Adaptation to Climate Change and GHG Mitigation
(C3D+) 2008 – 2011 – aimed at improving the ability of developing countries to address
climate change through developing adaptation measures and planning mitigation
strategies, while integrating the work of the different centres of excellence (e.g. Climate
Systems Analysis Group of the University (CSAG) of Cape Town, Energy Research
Centre (ERC) of the University of Cape Town, Environment Development Action in the
Third world (ENDA), Senegal) to produce a body of work that builds on the individual
expertise.

 Global Climate Change for Africa (GCCA) - initiated in 1991 to understand the
complex dynamics of the causes and effects of global climate change in central Africa,
while establishing the role of forests in abating the greenhouse effect.

 European Capacity Building Initiative (ECBI) – 2005 – 2012 – aimed at enhancing
negotiating capacities in targeted groups of developing countries while increasing the
understanding of developing country positions among European negotiators and
decision-makers.

 EAD DFID Climate Change Adaptive Capacity Building Project 2008 – 2011 - capacity
development to build community resilience to climate change in some local communities in
Senegal, Mali and Malawi.
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 Other Initiatives include:
 Africa Adaptation Programme 2008 – 2012 – strengthening capacities that are crucial to

designing and implementing a resilient development agenda
 Capacity strengthening in the least developed countries for adaptation to climate

change (CLACC) - enhance the capacity of civil society organizations to enable them to
participate effectively in climate change initiatives, including government led processes such
as the National Adaptation Programmes of Action (NAPA)in Benin, Kenya, Malawi, Mali,
Mauritania, Mozambique, Senegal, Sudan, Tanzania, Uganda, Zambia and Zimbabwe.

 Great Green Wall for the Sahara and Sahel (GGWSS) Initiative – which targets the arid
ecosystems of the Sahara and the Sahel towards improving the resilience of the people in the
sub-region to climate change .

 Climate Information Development in Africa (CLIMDEV) and Climate Information
Services using Earth Observation data – towards overcoming the lack of necessary
climate information, analysis and options required by policy and decision-makers at all
levels.

 Programme of Action for the Implementation of the African Regional Strategy on
Disaster Risk Reduction.

 Climate Change and Development Adapting by Reducing Vulnerability (CC DARE) -
supports sub-Saharan African countries to build the technical, analytical, and institutional
capacity needed to integrate climate change risks and opportunities into national
development planning and decision-making.

 UNEP – RISOE: Capacity Development for the Clean Development Mechanism
(CD4CDM) project - generating in participating developing countries a broad
understanding of the opportunities offered by the Clean Development Mechanism, and 2)
developing the necessary institutional and human capabilities that allows them to formulate
and implement projects under the CDM.

 Carbon finance for sustainable energy in Africa (CF-SEA) - designed to build the local
capacity of public and private sectors in Mali, Cameroon, Zambia, Ghana, and Mozambique
to implement CDM projects with clear community benefits.
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In addition, Africa has in place a number of institutions and networks that
are advancing the enhancing the fight against the challenges of climate
change and climate extreme events. Some of these include:

 The African Climate Policy Centre (ACPC) - a hub for demand-led knowledge
generation, advocacy and advisory services on climate change in Africa.

 African Technology Policy Studies Network (ATPS) Nairobi - a multi-disciplinary
network of researchers, practitioners and policy makers that promotes science,
technology and innovation (STI) policy research, dialogue and practice, for African
Development.

 ACMAD- African Center of Meteorological Application for Development Niamey
– for the provision of weather and climate information and for the promotion of
sustainable development of Africa (notably within the context of national strategies for
poverty eradication), in the fields of agriculture, water resources, health, public safety
and renewable energy.

 AGRHYMET Regional Centre (ARC) – Niamey, Niger
 Institute of Resource Assessment (IRA), University of Dar Es Salam - core partner

of START that supports the capacity building of African community on climate change
adaptation through specialised training courses in related fields. Centre for
International Forestry Research (CIFOR) – Ouagadougou - assessing  the
vulnerability of forests and poor rural communities to climate change and analyzing the
adaptation policies developed at the community level with a view to integrating them
into appropriate adaptation policies.

 IGAD Climate Prediction Centre (ICPAC) - regional specialized institution that
provide climate information, prediction and early warning for applications in support of
environmental management. It is responsible for the overall timely regional
dissemination of meteorological data such as seasonal forecasts, and assess vulnerability
to current climate variability in Eastern Africa in particular to improve the technical
capacity of producers and users of climatic information.
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Major networks include:
 Climate Action Network (CAN) - network of roughly 500 NGOs working to

promote government and individual action to limit human-induced climate
change to ecologically sustainable levels.

 The African Drought Risk and Development Network (ADDN) - promotes
applied discussion on key issues linking drought risk and development;  provides
a platform for the development and dissemination of good practices.

 African climate change Network -aims to encourage the sharing of ideas and
resources between organizations working on climate change (as well as other
Earth science issues). A major goal of the network is to address the shortage of
good climate and geophysical scientists in Africa.

 African climate change knowledge network (ACCKN) - a forum for rigorous
research on the issues within the international climate change structure and a
means for furthering dialogue between countries as they undertake efforts to
address climate change.

 AfricaAdapt - to facilitate the flow of climate change adaptation knowledge for
sustainable livelihoods between researchers, policy makers, civil society
organizations and communities who are vulnerable to climate variability and
change across the continent.

 Africa weather information network - to enhance accessibility to weather
information and improve Africa’s weather monitoring network in the face of the
growing impact of climate change.

 Pan African climate justice alliance (PACJA) - primarily seeks to advocate, lobby
and create awareness on the urgent need to integrate climate change into laws, policies
and practices in broader sustainable development and poverty reduction strategies in
African countries
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NATURAL HAZARDS, UNNATURAL DISASTERS:

Responding to extreme weather event-
induced floods in Nigeria – Lessons and
imperative for preparedness
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THE PHYSICAL BASIS – MAIN RIVERS IN NIGERIA



The 2012 Floods in Nigeria
Factors:
 Extreme weather conditions - heavy rainfall; volume, duration, spatial

distribution,
 Release of water in September by Cameroonian authorities from Lagdo dam

in August 2013 which coincided with similar release from Kainji, Jebba and
Shiroro dams

 Inability of natural water courses to convey excess water, etc.
 Lack of preparedness turns the 2012 floods in Nigeria into a classical example

of how a natural hazard can easily become an unnatural disaster.

Impacts:
 The floods forced 1.3 million people from their homes and claimed 431 lives.

It destroyed physical and durable assets worth about  US$9.5 billion or about
2% of its currently debased GDP of US$510 billion

Main Lesson:
 Preparedness  as a key component of our response to the unavoidable

climate or weather extreme events.
 Early warning is key to reducing impacts
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It destroyed physical and durable assets worth about  US$9.5 billion or about
2% of its currently debased GDP of US$510 billion

Main Lesson:
 Preparedness  as a key component of our response to the unavoidable

climate or weather extreme events.
 Early warning is key to reducing impacts
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 Disaster preparedness refers to measures taken to prepare for and reduce

the effects of disasters. That is, to predict and, where possible, prevent
disasters, mitigate their impact on vulnerable populations, and respond to
and effectively cope with their consequences.
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Climate-Disaster-Development Inter-linkages (CDKN, 2012)





What are EW and EWS?
 Early warning (EW) is the provision of timely and effective

information, through identified institutions, that allows
individuals exposed to hazard to take action to avoid or reduce
their risk and prepare for effective response (UN, 2006),
 It is the integration of four main elements:
 Knowledge of Risk: Risk assessment provides essential

information to set priorities for mitigation and prevention
strategies and designing early warning systems.

 Monitoring (Observation and Recording), Analysis and
Forecasting - timely estimates of the potential risk faced by
communities, economies and the environment.

 Communication or Dissemination of Information - delivering
of warning messages to the potentially affected locations to alert
local and regional governmental agencies.

 Response:
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What are EW and EWS?
 Early warning system (EWS) is the set of

capacities needed to generate and disseminate
timely and meaningful warning information to
enable individuals, communities and
organizations threatened by hazards to take
necessary preparedness measures and act
appropriately in sufficient time to reduce the
possibility of harms or losses (NPA, 2010).
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Community Based EWS
 Community-Based Early Warning Systems (CBEWS) are anchored in

the communities and managed by the communities - "people-
centered" approach that empowers individuals and communities
threatened by hazards to act in sufficient time and in an appropriate
manner in a bid to reduce the possibility of personal injury, loss of
life, damage to property, environment and loss of livelihood.

 CBEWS provides communities, practitioners and organizations
involved in disaster risk management with advance information of
risks that can be readily translated into prevention, preparedness and
response actions.

 CBEWS helps to reduce economic losses by allowing people to better
protect their assets and livelihood.

 The basic requirements of CBEWS are that individuals and
institutions have knowledge about what is threatening them, that
people are able to communicate a change in threats, and that they are
in a position to respond.
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Community Based EWS
 Community managed EWS: a system managed by the

community, but they may not be involved in the complete
process of the establishment of the system. The establishment
of the EWS might be done by an external organisation. In this
process the community might not be fully empowered.

 Community based EWS: a system developed, managed and
maintained by the community itself. In this process the
empowering of the people/ community will be in the center.
The role of supporting organizations will be to facilitate active
and meaningful participation of all community members.
Ultimately the EWS will be owned by the community.
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Flood EWS
 A flood early warning system is an integrated system of tools

and plans that guide detection of and coordinates response to
flood emergencies.

 If properly designed and implemented, it can save lives and
reduce property damage by increasing the time to prepare and
respond to the threat of flood and time available to take
protective measures prior to the occurrence of flood
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EXAMPLES OF BEST PRACTICES
Using the ITCZ (ITD) to help plan logistical operations in
Darfur (Hellmuth et al., 2011)
 In 2004, to assist in planning its operations in Darfur, Rain Crisis Timeline was

developed.
 This product combined climate information with logistical information,

including the locations of refugee and IDP camps and transport infrastructure.
 A seven-day rainfall forecast was overlaid on this information to support convoy

planning.
 The system provided the current and projected position of the inter-tropical

convergence zone (ITCZ) which affects the rainy season..
 Mapping the progress of the rains on their northward march allowed logistics

planners to shift their prepositioning strategy to fill warehouses in the south
where the rains would arrive first, leaving time to preposition in the northern
areas until later in the season’s onset.

 The Darfur Crisis Rain Timeline provided disaster risk managers with a new and
tailored understanding of the nature of the climate in Darfur, and allowed a
significant improvement in the performance of logistical operations, both at a
strategic seasonal level and on a weekly basis for planning convoys.
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EXAMPLES OF BEST PRACTICES (VIGILANCE EWS)

 Goals of VIGILANCE early warning system are:
 Better inform with a simple and condensed message that

focuses on dangerous-weather phenomena;
Broaden the dissemination of the information.

 This alarm system is directed at governmental
services, national, regional and departmental
administrative units, the media and the public at large.
 It is a meteorological watch intended to create a risk

culture by providing at least 12 hours of lead time for
hazards, including violent winds, heavy precipitation
(leading to rain and flooding), thunderstorms, cold
wave, heat wave, snow/sleet, flooding, storm surge and
avalanches.
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EXAMPLES OF BEST PRACTICES (VIGILANCE EWS)

 The four watch levels are defined as follows:
 Green: No particular vigilance is required;
 Yellow: Be attentive if practicing activities exposed to

meteorological risk, for some phenomena have been forecast, that
are occasionally dangerous, although usual in the region (e.g.
mistral wind, summer thunderstorms); keep informed about
weather developments;

 Orange: Be very vigilant; dangerous meteorological phenomena
have been forecast; keep informed about weather developments
and directives broadcast by the authorities;

 Red: Absolute vigilance is required; dangerous and exceptionally
intense meteorological phenomena have been forecast; keep
regularly informed about weather developments and conform to
directives or orders broadcast by the authorities
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EXAMPLES OF BEST PRACTICES (VIGILANCE EWS)
When either orange or red vigilance reports are issued,

follow-up reports are produced approximately every
three hours.

 These reports describe: the type of event, location and
duration (time of start and finish), present situation and
development, description of the event (comparisons,
frequency), possible consequences, recommendations on
behavior and time of the next report.

 Dissemination of the messages is to create a culture of
risk awareness.
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CONCLUDING REMARKS
 Extreme weather events, ranging from flooding to super-storms

and heat-waves, is being experienced by people across the
world. Their frequency and economic losses have steadily
increased over the past few decades, stretching the response
capacities of governments and humanitarian organizations.
 It’s becoming ever-clearer that some of the events are

underpinned by human-made climate change.
 Globally, climate-related disasters cause tens of thousands of

deaths, hundreds of thousands of injuries, and billions of
dollars in economic losses each year. Losses have risen steadily
over the past decades, primarily as a result of an increase in the
value of exposed assets in hazard-prone areas.
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CONCLUDING REMARKS
 Climate change is expected to exacerbate these rising costs due

to a higher expected frequency and intensity of extreme events.
- based on data since 1950, evidence suggests that climate
change has changed the magnitude and frequency of some
extreme weather and  climate events in some global regions
already
 Even without taking climate change into account, disaster risk

will continue to increase in many African countries as more
vulnerable people and assets are exposed to weather extremes.
 As climate change impacts become more dramatic, its effect on

a range of climate extremes in Africa will become increasingly
important and will play a more significant role in disaster
impacts.
 We can protect ourselves from this extreme weather to some

extent through greater preparedness, such as by building
stronger flood defences.
 Existing risk management measures must be  improved as many

countries are poorly adapted to current extremes and risks, so
are not prepared for the future. This would include a wide range
of measures such as early warning systems, land use planning,
development and enforcement of building codes,
improvements to health surveillance, or ecosystem
management and restoration.
 African countries should put in place national disaster

management policies and disaster management systems to
build resilience to hazard events and ensure that disaster policy
is integrated with development policy and poverty reduction.
 One of the many ways this challenge can be addressed is by

making more effective use of the increasing wealth of climate
information and tailoring it to the needs of those who could use
it, to better predict and prepare for such disasters before they
occur.
 But we also need to arrest the pace of climate change –

stopping the burning of fossil fuels and bringing
emissions under control.
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