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COMPOUND DRY-HOT EXTREME EVENTS
IMPROVING INDIVIDUAL AND COMMUNITY
PREPAREDNESS AND RESPONSE
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ABSTRACT

The frequency of simultaneous or consecutive
heatwaves, droughts and wildfires is increasing.
Compound dry-hot extreme events, defined as

a mix of concurrent or sequential occurrence of
heatwaves, droughts and fires, contribute to risks
and impacts to both society and the environment.
Compound dry-hot extreme events already pose
serious impacts on human health and well-being, and
these impacts are expected to increase in the future.
The purpose of this report is to discuss the need for
improved individual and community preparedness
and response to compound dry-hot extreme events,
and to highlight the benefits such improvements
would bring. In particular, the development and
implementation of compound dry-hot extreme events
action plans is essential for reducing the adverse
health effects of current and future compound dry-
hot extreme events.
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COMPOUND DRY-HOT EXTREME EVENTS

» Need for improved individual and community preparedness and response to compound dry-hot

» Compound dry-hot extreme events action plans should address both current and future needs.

» Bottom-up approaches should be used to develop and implement compound dry-hot extreme events

o Call for action to understand how compound dry-hot extreme events action plans can look like.

» Ongoing conversations need to be had about how to protect and promote health and well-being for

INTRODUCTION

The frequency of simultaneous heatwaves, droughts
and fires is increasing (IPCC, 2021). Compound dry-
hot extreme events are defined as a mix of concurrent
or sequential occurrence of heatwaves, droughts,
and wildfires (IPCC, 2021; AghaKouchak et al., 2020;
Papalexiou et al., 2018) which contribute to risks

and impacts to society and the environment (Jay et
al,, 2027; Ebi et al., 2021). The purpose of this report

is to discuss the need for improved individual and
community preparedness and response to compound
dry-hot extreme events. The background section
contains information on the occurrence and impacts
of these events and explains the need to develop and
implement compound dry-hot extreme events action
plans. The discussion section outlines the need for
improved individual and community preparedness
and responses and explains a few considerations
that must be addressed. The conclusion tackles how
individuals and communities can address compound
dry-hot extreme events to protect and promote
health and well-being. The recommendations include
what needs to be done to improve preparedness and
response to compound dry-hot extreme events to
minimise impacts.



BACKGROUND

Global climate change affects us all, but some more
than others: it acts as a health risk amplifier and
increases inequalities (Jay et al., 2021; Ebi et al., 2021;
Nunes, 2021). The impacts of extreme events depend
on the vulnerability, resilience and adaptation of

the individuals and communities affected (Nunes,
2021). According to the IPPC’s Working Group |, 6th
Assessment Report, “Compound extreme events are
the combination of multiple drivers and/or hazards
that contribute to societal or environmental risk.
Examples are concurrent heatwaves, droughts and
compound fire weather conditions [...] or concurrent
extremes at different locations” (IPCC, 2021: SPM-
11). Additionally, there is high confidence in the IPCC
(2021) that “Concurrent heat waves and droughts
have become more frequent over the last century,
and this trend will continue with higher global
warming”. If we consider that individually occurring
extreme events already produce serious impacts,

we can only expect compound extreme events to be
associated with more damaging effects (Sutanto et
al., 2020; AghaKouchak et al., 2020; Papalexiou et al.,
2018). Additionally, according to the principles of the
Sendai Framework, effective disaster risk reduction
depends on the mapping of risks and risk-informed
strategies for both the prevention of disasters, and
reduction of impacts when these occur (United
Nations, 2015). Finally, it is crucial that we know who
the most vulnerable are, and where, when, and how
they are most vulnerable (Nunes, 2021, 2020a, 2020b,
2018, 2016).

With climate change, climate extremes and
compound extreme events are expected to increase
in frequency, intensity, and duration (IPCC, 2021).
We are already experiencing increasing compounding
and interconnected events, or compound extreme
events. These can include extreme events that occur
concurrently or sequentially, extreme events with
underlying roots that magnify impact, or combined
events that, although not extremes, contribute to an
extreme event or impact (Zscheischler et al., 2018).
Compound dry-hot extreme events can occur in

a variety of patterns, as shown in Table 1.

Table 1: Patterns of compound dry-hot
extreme events

Extreme event Type of extreme event

Drought +
Heatwave

Compound dry-hot extreme
event

Heatwave + Compound dry-hot extreme

Wildfire event

Drought + Compound dry-hot extreme
Wildfire event

Drought + Compound dry-hot extreme

Heatwave + event

Wildfire

. IMPACTS AND DRIVERS

Compound extreme events threaten human health
and natural systems (AghaKouchak et al., 2020).
The increased frequency, intensity and duration of
extreme events and compound dry-hot extreme
events pose risks and impacts to human health
and well-being that can range from iliness to death

(IPCC, 2012).

We anticipate the impacts of such events to become
more severe due to the increased exposure and
vulnerability of urban populations and settings
(AghaKouchak et al., 2020; Papalexiou et al., 2018).
The inhabitants and infrastructure of large cities

and megacities are disproportionally more affected
(AghaKouchak et al., 2020; Papalexiou et al., 2018).
Despite this, some regions of the world are more
prone to certain extreme events, and the distribution
of impacts is also unequal (Phillips et al., 2020;
Sutanto et al., 2020; Vitolo et al., 2019). As a result,
there is a need to improve our understanding of

how to build resilience to compound extreme events
(AghaKouchak et al., 2020), as we still need to do for
extreme events (Nunes, 2020q).

It is vital to reduce the impacts of compound dry-hot
extreme events, namely heatwaves, droughts and
wildfires, as the impact from each individual hazard
will be higher if there is an occurrence of compound
dry-hot extreme events (Sutanto et al., 2020). Despite
the high impacts from compound dry-hot extreme
events, so far, most research has focused on single
events rather than compound events (AghaKouchak
et al., 2020; Zscheischler et al., 2018).

Nevertheless, and according to research by Sutanto
and colleagues, drought triggers and increases the
probability of heatwave, and vice versa, heatwave
triggers and increases the probability of drought
occurring. On the other hand, drought increases
the probability of ignition and fires, but fire does
not trigger or increase the probability of drought.
Heatwave increases the probability of fire, and fire
triggers and increases the probability of heatwave
(Sutanto et al., 2020).

2. VULNERABILITY, RESILIENCE AND ADAPTATION

Protecting and promoting human health and
well-being is imperative as almost all impacts are
preventable (e.g., Jay et al., 2021; Ebi et al., 2021). If
no action is taken to reduce these impacts, we will
continue to see more extreme events occurring with
high loss of human lives (IPCC, 2021; IPCC, 2012).

Understanding the root causes of vulnerability, the
drivers of resilience and what shapes adaptation to
extreme events has been the focus of research for
a long time (Nunes, 2021, 2020a, 2020b, 2018, 2016).
Assets have been found to be a key determinant of
vulnerability, resilience and adaptation.



Vulnerability was found not to be a key determinant
of resilience, which is mostly influenced by

an understanding of the challenges posed by

threats and feeling motivated to act, thus being

a key determinant of adaptation (Nunes, 2021).

Most recently, this interest has also turned to
understanding vulnerability, resilience and adaptation
to compound dry-hot extreme events following the
last IPCC Working Group | report (IPCC, 2021).

Adaptation “— Assets

Resilience €----9  Vulnerability

Figure 1. Relationship between assets, vulnerability,
resilience and adaptation. (Source: Nunes, 2021)
Legend: Straight arrow represents being a key
determinant and dotted arrow represents not
being a key determinant.

3. PREPAREDNESS AND RESPONSE

As we move forward, we must also think about how
we manage heatwaves, droughts and wildfires when
they occur concurrently or sequentially, as the overall
impacts are expected to be higher than the sum

of each events’ impacts. Many countries have thus
developed and implemented heatwave action plans,
drought action plans and wildfires action plans. Such
plans aim to improve preparedness and response to
such events, are usually updated annually and used
separately by service providers, despite such hazards
may occur concurrently or sequentially - compound
dry-hot extreme events.

Because some places experience these events
simultaneous there is a call for action plans to

focus on a combination of hazards considering the
current and future vulnerability of people and places
(Kruczkiewicz et al.,, 2021). Despite this, we are still
using one-hazard approaches to these problems
which are most often siloed, disjointed and scant
instead of a multi-hazard approach (Kruczkiewicz et
al., 2021) to reduce vulnerability, build resilience and
improve adaptation of people and places. Building
resilience can have numerous outcomes which can
include long-term sustainability transformations
(Nunes, 2021, 2020; Cutter, 2020). Two-way
discussions among different stakeholders are vital

for effective risk coommunication, build resilience
and improve adaptation (Kruczkiewicz et al 2027).

If we are to plan for better preparedness and response
to compound dry-hot extreme events we need to use
a whole-system approach and a health-in-all policies
approach (Leppo et al., 2013), addressing micro-,
meso- and macro-level benefits and trade-offs of
actions and strategies developed and implemented,
so we are better prepared to promote and protect
health and well-being. To address this, the challenge
is to rethink compound extreme events risks in order
to build sustainable and resilient urban settings

and communities. As with heatwaves, droughts

and wildfires are an all-off-society problem that
impact on all sectors and all levels with wide ranging
exacerbation of risks and requiring wide range

of actions.

4. ACTION PLANS

The aim of compound dry-hot extreme events

action plans must be to protect human lives from
the dangers and impacts of heatwaves, droughts
and wildfires, providing preparedness and response
advice and guidance on how to protect and promote
health and well-being, and reduce harm and negative
impacts. Such action plans, as with individual
extreme events action plans (e.g., Heatwave Plan),
need to include a series of suggested actions

that decisionmakers, commissioners of services,
service providers, organisations and institutions,
communities and individuals at local and national
levels can easily use and implement to minimise
impacts. These action plans should also include risk
communication and public-facing resources, so their
reach can be expanded to all those who need to
access that information.

If the above are addressed, a question persists on how
we can progress from developing and implementing
compound dry-hot extreme events action plans, to
consistently reducing impacts on vulnerable people
and places. The all-of-society and whole-of-society
approaches are one answer, but anticipatory action,
participatory action, and risk commmunication are also
needed. To ensure the protection and promotion of
human health, these actions need to be interwoven
with bottom-up approaches which involve the most
vulnerable and worst affected by the impacts of
compound dry-hot extreme events.

DISCUSSION

As we know, compound dry-hot extreme events are
already occurring and are projected to occur more
frequently, more intensely and for longer periods
(IPCC, 2021, 2012). We need to take holistic, all-of
society, whole-of-society approaches to how we
prepare and respond to them now and consider
how we want to prepare and respond in the future.



The current focus of action plans on emergency
preparedness and response must shift and expand:
an extreme events action plan with a whole-system
approach outlook must have short-, medium- and
longer-term adaptation as its core aim. To achieve
this, partnerships are essential. A health-in-all policies
approach at the core (Leppo et al., 2013) of those
partnerships will help establish health as both a
precondition and an outcome of policies and actions
that are implemented in other sectors of society
(Nunes, et al., 2016). This requires working with
sectors outside of health, such as housing, transport,
energy, business, economy, infrastructure, and so
forth (Nunes, et al., 2016).

It is high time we discussed the need for better
preparedness and response, and called for plans
that aim to both reduce vulnerability, build resilience
and improve adaptation. This can be achieved

by focusing on action plans already in place,

which can be implemented before and during a
compound dry-hot extreme event to reduce its
negative impacts, drawing on worldwide experience,
learning and best practice. A good compound
extreme event action plan should address what
individuals and communities need to better prepare
and respond to such events. This in turn requires a
deeper understanding of the drivers and sources of
vulnerability, resilience and adaptation; the impacts
of compound dry-hot extreme events on human
health and well-being; the means of protecting and
promoting human health and well-being.

The importance of compound dry-hot extreme event
action plans and early warning systems needs to be
highlighted if we are to improve our preparedness
and response. This can be achieved through exploring
and mapping compound dry-hot extreme events,

to reduce vulnerability and increase the resilience

of people and places for better adaptation and
reduced impacts.

All these actions aim at putting into context and
provide a view for the identification of hotspots and
the assessment of compound extreme event patterns
that can be used to determine the interrelationship of
extreme events.

It is about understanding compound risks and
complex emergencies, and the need for novel
approaches to preparedness and response. As well
as make it clear that a multi-hazards approach can
help us reduce risk from compound dry-hot extreme
events, improve the way we communicate about
compound risks, and bring the whole of society to
the table.

CONCLUSION

The need for improved individual and community
preparedness and response to compound dry-hot
extreme events cannot be ignored. Individual and
community preparedness and response to compound
dry-hot extreme events have many short-, medium-
and long-term benefits. They have the potential to
address a myriad of climate change issues. Many
countries are starting to develop and implement
compound dry-hot extreme events action plans

to address issues of risks and impacts. Countries
and cities will benefit from better partnerships
between national and local government, and across
all sectors of society (e.g., health and social care,
transport, housing, energy, business). Individuals
and communities will benefit from better ways

and actions to prepare, respond, and reduce
impacts. And all will benefit from better planning,
coordination, communication, preparedness and
response. This will lead to better management of
compound dry-hot extreme events that leads to
reduction of impacts.

Compound dry-hot extreme events action plans are a
short-, medium- and long-term investment in health
and well-being. It is crucial to adopt an all-of-society
approach which involves individuals, community,
institutions and policymakers to improve and support
disaster planning, response and management.

Additionally, it is essential to prepare for different
possible futures, among them a warmer future, and
develop actions for the short-, medium- and longer-
term to be implemented at all levels of society to
make sure we are better prepared to respond.

RECOMMENDATIONS

Given the need for improved individual and
community preparedness and response to compound
dry-hot extreme events, all countries and cities should
develop and implement compound dry-hot extreme
events action plans that address both current needs
and that account for different future needs.

An important first step is taking a bottom-up
approach to develop and implement a participatory
and clear all-of-society action plan on how individuals
and communities are supported prior to and during a
compound dry-hot extreme event.

A call to action to think and discuss how compound
dry-hot extreme events action plans can look like, and
an ongoing conversation about how to protect and
promote health and well-being for all, everywhere.
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