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Fig. 1: The average number of people affected yearly (from 1981 to 2010) by extreme heat and
humidity co-occurring (a). The expected change in the number of people exposed to these extreme
conditions by 2069–2098 is shown for two scenarios: one with strong climate action (c) and one with

little or no action (b).

Alain Tamoffo, Postdoctoral Researcher at the Climate Service
Center Germany (GERICS), Helmholtz-Zentrum Hereon, discusses
how climate extremes are endangering millions in Africa

Understanding the growing threat of climate extreme events

Africa faces an increasing risk of extreme weather events due to climate change (IPCC,
2021). These events, which include dangerous combinations of heatwaves, humidity,
heavy rainfall, droughts and strong winds, threaten millions of people across the
continent. If no urgent action is taken, the number of people affected by these extreme
conditions will increase dramatically by the end of the century.

A recent study examined how these compound extreme events, i.e., situations where
multiple extreme weather conditions happen simultaneously, will change in the coming
decades.

Researchers from the Climate Service Center Germany (GERICS) found that exposure to
these events could increase to 47 times in some regions if emissions and population
growth continue unchecked (Weber et al., 2020). The most affected areas will be West
Africa, Central-East Africa, and parts of Southern Africa, where rapid population growth
and changing climate patterns create a dangerous mix.

What are compound climate extreme events?
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Contrary to traditional climate extremes, which are often studied in isolation, compound
extreme events involve multiple hazards occurring together or one after the other,
amplifying their impacts (Seneviratne et al., 2012). For instance:

Extreme heat and high humidity:
when elevated temperatures combine with high moisture levels in the air, the
human body struggles to cool down, increasing the risk of heatstroke and
other health issues.

Heavy rainfall and intense winds:
this combination can lead to severe flooding, destruction of homes, disruption
of maritime and aviation activities, and damage to infrastructure, making
recovery even more difficult.

Droughts followed by intense storms:
dry conditions can weaken soil, making sudden heavy rains more likely to
cause landslides

 and flash floods.

These events pose a serious challenge for governments, businesses, and communities.
Understanding how and where they will become more frequent is crucial for designing
effective policies to protect people and economies.

The impact on people and infrastructure

The research highlights that the number of people exposed to these extreme weather
events will rise significantly (Fig 1). By the end of the 21st century, up to 668 million
people across Africa could experience dangerous heat and humidity events (Tamoffo et
al., 2024). Some regions, such as the Sahara and West Africa, will see increased
exposure primarily due to rapid population growth (Fig 1b,c). In other areas, such as
Central and Southeast Africa, the combination of climate change and urban expansion
will make the risks even greater.

These events will have profound consequences, including:

Health issues:
heatwaves and humidity will increase cases of heatstroke, dehydration, and
respiratory illnesses.

Food insecurity:
droughts and floods will disrupt agriculture, leading to lower crop yields and
food shortages.

Economic losses:
infrastructure damage from extreme storms and flooding will strain already
limited financial resources.

Mass displacement:
as living conditions become unbearable, many people may be forced to
migrate, leading to social and political challenges.
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What can be done?

Addressing these challenges requires urgent action in some key areas:

1. Reducing greenhouse gas emissions: the research shows that the worst-case
scenario can be avoided if strong action is taken to limit emissions. Under a low-
emission scenario, the increase in exposure to extreme weather events would be
significantly lower than in a high-emission future.

2. Investing in adaptation strategies: governments and international organisations
must prioritise measures to protect vulnerable populations, such as:

Building resilient infrastructure to withstand extreme weather.
Developing early warning systems to alert communities before disasters
strike.
Improving water management to cope with droughts and floods.
Supporting farmers with climate-smart agriculture techniques.

3. Develop and disseminate climate services across the continent as proposed by
Vogel et al. (2019). Actions may include, but are not limited to:

Expansion of climate services to sectors like health, infrastructure and disaster
management.
Integrating local knowledge and context into climate services.
Making climate services more accessible and ensuring that all regions can
benefit.
Disseminating co-production/ co-engagement to foster the delivery of climate
services and avoid maladaptation, i.e., negative effects that happen when
planned actions to adapt to climate change unintentionally make people or
communities more vulnerable.
Address shortcomings and explore new approaches for improving the delivery
and effectiveness of climate services.

The findings from these studies provide a clear indication that climate change is making
extreme weather events more frequent and dangerous: without immediate action, millions
of people will face increased risks to their health, livelihoods, and security. Policymakers,
businesses, and communities must work together to reduce emissions and build
resilience against these growing threats.
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