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Executive Summary

Context
From extensive heat waves, drought, critical water short-
age, and forest fires, to devastating floods, climate-exac-
erbated hazards have left an indelible mark on Europe in 
recent years. A number of high-level policies and strate-
gies for adapting to climate change have been in place 
since the 2000s in Europe, which are linked to internation-
al agreements, such as the Paris Agreement and the Sen-
dai Framework for Disaster Risk Reduction. Switzerland 
has had a national climate change adaptation strategy in 
place since 2012. While Switzerland has implemented 
some and acknowledged other necessary climate adapta-
tion measures, it is clear from the increasing frequency, 
intensity, and scale of climate-exacerbated hazards in Eu-
rope that more adaptation and better cooperation across 
cantonal and international borders are needed.

Objective
This CSS Risk and Resilience Report was commissioned by 
the Swiss Federal Office for Civil Protection (FOCP) with 
the aim to complement an existing 2021 analysis by the 
FOCP, which outlined action points and predicted inci-
dent management needs until 2040 in response to cli-
mate change. The CSS Report assists the ongoing efforts 
by the FOCP to assess the capabilities required to cope 
with climate-exacerbated hazards in Switzerland. In par-
ticular, the report identifies opportunities for Swiss Civil 
Protection through an analysis of structural and proce-
dural changes initiated or implemented by Germany, Aus-
tria, France, and Italy in response to recent disasters. 

Method
The Report is based on desk-based research of secondary 
sources, and semi-structured interviews conducted be-
tween August 2022 and March 2023 with key representa-
tives from national administrations dealing with civil pro-
tection and/or the environment. It is structured into three 
sections, starting with an introduction in Section 1. Sec-
tion 2 provides a broad overview of the civil protection 
structures, processes, and responsibilities in Switzerland, 
Germany, Austria, France, and Italy respectively, to pro-
vide context for the structural and procedural reforms 
discussed in the next section. Section 3 presents the find-
ings for the four country case studies. Section 4 concludes 
the report by outlining the opportunities and lessons 
highlighted by the study, which can assist Swiss Civil Pro-
tection’s efforts to adapt to a changing climate.

Results
Recent climate-exacerbated hazards and consequent flood-
ing, drought, and forest fires have led to tangible changes 
within the civil protection systems of the countries ana-
lyzed in this study. In Germany, a wave of reforms is gradu-
ally being rolled out across civil protection policy and prac-
tice in response to the disastrous 2021 floods; changes 
already evident in the response to more recent forest fires. 
In Austria, the lessons learnt from the 2021 forest fires 
aligned with policy changes already in train, enabling the 
timely release of a strategic forest fire action program as 
well as practical changes that enhance Austria’s capacity to 
manage and respond to forest fires. In France, the climate 
shocks experienced during 2022 made it painfully clear how 
the scale and frequency of known hazards have increased, 
resulting in a need for more resources and personnel that 
are now being procured, trained, and deployed. In Italy, a 
recent political change is resulting in structural changes, 
but overall its civil protection system has been thoroughly 
tried and tested over time, and no major changes in re-
sponse to recent events had therefore been considered nec-
essary at the time of this study.

Two particular lessons apply to all four countries. 
First, the study demonstrated the important role the Euro-
pean Union Civil Protection Mechanism (UCPM) plays in 
enabling timely forecasting and knowledge exchange, and 
as an invaluable back-up when climate-exacerbated haz-
ards overwhelm national resource allocation and response 
capacities. The study also pointed to the critical need to 
continually assess and adapt the UCPM’s capacities, out-
reach, and structural set-up in response to the increasing 
frequency, scale, and intensity of climate-exacerbated haz-
ards across the European continent. Second, the study 
highlighted a troublesome gap between the moment 
when awareness of a problem emerges due to monitoring 
of trends, and the moment when adaptation measures are 
in place to respond to the changing conditions. Acknowl-
edgment of this gap is particularly relevant for Switzerland 
in its current strategic quest to adapt its civil protection 
system and boost societal awareness of climate-exacer-
bated hazards before the toll of regular heatwaves, 
drought, water scarcity, flooding, and forest fires also be-
come acute in Switzerland with climate change. 

In response to these findings, the Report identi-
fies eight particular pathways that can assist Swiss Civil 
Protection to adapt to climate-exacerbated hazards: 
• Linking national strategies and action plans.
• Deepening vertical and horizontal integration.
• Fostering knowledge sharing.
• Expanding trans-regional and international cooperation.
• Regionalization of capacities.
• Adapting and enhancing resources and capabilities.
• Improving public preparedness and coping capacity.
• Optimizing situational awareness and crisis commu-

nication.
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1 Introduction
From extensive heat waves, drought, critical water short-
age, and forest fires, to devastating floods, climate-exac-
erbated hazards have left an indelible mark on Europe in 
recent years. One of the root causes propelling the fre-
quency and intensity of climate-related hazards is global 
warming (see Figures 1 and 2). The summer of 2021 was 
the warmest ever recorded in Europe,1 a record promptly 
surpassed by the European heatwave in July and August 
2022.2 Both summers were also among the worst forest 
fire seasons on record in terms of the number of fires and 
the total area burnt.3,4,5 They are part of a global warming 
trend in which Europe has warmed almost twice the glob-
al average in the last three decades (+2.2˚C compared 
with +1.2˚C globally).6,7 High-elevation regions, such as 
the Alps, are particularly vulnerable to climate change, as 
they warm faster than lower elevations due, in part, to 
landlocked regions heating up faster than coastal areas 
that benefit from the cooling influence of the sea.8 Ob-
served changes that are direct flow-on effects of higher 
temperatures include changing seasonal weather pat-
terns and more extreme weather events.9

In Switzerland, the annual average temperature 
has increased by 2˚C Celsius since the pre-industrial era. 
Without concerted efforts to mitigate greenhouse gas 
emissions, a further increase in the annual average tem-
perature of 2–3˚C is possible by 2060,10 with significant 
consequences for natural hazard management and every-
day life.11,12 Such predictions mean summers with more 
frequent and extreme heat waves and hot days, and days 
that are on average up to 4.5˚C warmer than today. Sum-
mer months will also have less precipitation on average, 
with fewer rainy days and more evaporation leading to 
drier soils and waterbodies. However, warmer air can ab-
sorb more moisture, which is one of the reasons extreme 
precipitation events will be more extreme and frequent 
in all seasons. Winter months will be up to 3.5˚C warmer 
on average than today, with the zero-degree temperature 
line being up to 650 meters higher. Less snow, retreating 
glaciers, and permafrost thaw will significantly alter ter-
rain stability and the availability and flow of water in wa-
tersheds, rivers, lakes, and reservoirs.

The last two summers have also demonstrated 
how climate change interacts with broader geographical, 
demographic, political, and socioeconomic changes in Eu-

Source Data: Copernicus Climate Change Service/ECMWF

Surface air temperature anomaly 
from January 2022 to December 2022 (°C)
 -1 – -0.5
 -0.5 – 0
 0 – 0.5
 0.5 – 1
 1 – 1.5
 1.5 – 2
 2 – 2.5

Figure 1 Surface air temperature anomalies in 2022 across Europe

https://climate.copernicus.eu/surface-air-temperature-december-2022
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rope to create a cascading set of consequences that 
threaten lives, livelihoods, infrastructures, and assets.13,14 
For many Europeans, climate change is suddenly no lon-
ger an abstract concept but a felt reality – from smoke-
filled air, unbearable heat, and empty water taps, to evac-
uations and catastrophic losses. This reality comes with a 
daunting realization: Human-induced climate change can 
no longer be reversed. Yet, if society acts now, mitigation 
and adaptation measures can significantly stem the im-
pact and increase the capacity of society to cope.15 This 
includes the ability of civil protection systems and associ-
ated organizations to prepare and respond at local, mu-
nicipal, national, and international levels.16,17 

A number of high-level policies and strategies 
for adapting to climate change have been in place since 
the 2000s in Europe. At an international level, the 2009 
EU White Paper Adapting to Climate Change: Towards a 
European Framework for Action18 gradually evolved into 
the 2013 and 2021 EU Strategies on Adapting to Climate 
Change.19,20 The overall aim is to build climate-resilient fu-
tures in Europe by enabling smarter and more systemic 
risk assessment and capacity planning, and through fast-
er implementation of adaptation solutions. The current 
strategy is supported by the European Green Deal21 and 
linked to international agreements, such as the Paris 
Agreement,22 the Sendai Framework for Disaster Risk 
Reduction,23 and the Mission for a Climate Resilient Eu-
rope.24 On a national level, Switzerland has had a national 
climate change adaptation strategy in place since 2012,25 
with a two-part action plan spanning 2014–2019 and 
2020–2025 respectively.26,27 Switzerland’s neighboring 
countries have similar national strategies in place to pro-
vide conceptual guidance, predictions, and visions for 
how to adapt their respective socio-economic structures 
and ecosystems to climate change.28,29,30,31 These national 
strategies are implemented according to various national 
action plans or sectorial adaptation plans, and progress is 
reviewed regularly.32

Climate-exacerbated hazards is but one of 
many concerns considered in these climate change adap-
tation strategies. National risk analyses therefore exist to 
provide more specific insights to civil protection agencies, 
such as risk identification and monitoring of how risks 
evolve over time. There is significant variability in how in-
dividual countries in Europe prioritize risks, and the meth-
ods used to assess these risks (for example, see the details 
provided by Germany33, Austria34, France35, and Italy36).37 
The EU has facilitated a process since 2009, which aims to 
streamline Member States’ various approaches, and to 
make the resultant national risk analyses more compara-
ble.38 Two guidelines by the European Commission outline 
recommendations and best practices, drawing on the In-
ternational Organization of Standardization 31000 Risk 
Management Standard (ISO 31000).39 All Member States 
are required to produce a risk analysis every three years, 

the results of which are aggregated and published by the 
Commission.40 It provides an overview of common risks in 
Europe, and informs the planning of joint actions and in-
vestments, for example, to increase the capacities of the 
UCPM in response to climate-exacerbated hazards.

Underpinning these adaptation strategies and 
risk analyses is the fundamental fact that civil protection, 
disaster management, and climate change adaptation are 
inherently dynamic tasks. Furthermore, the propensity of 
natural hazards to expose social vulnerability has over 
time been a driver of structural and procedural change.41 
This applies to Switzerland too. The catastrophic floods in 
Switzerland in August 2005, for example, created suffi-
cient momentum for the Federal Council to improve haz-
ard monitoring, forecasting, and alerts, and to strengthen 
coordination via a new “natural hazards crisis committee”.42 
Switzerland published its first National Risk Analysis Re-
port in 2013 (with subsequent periodic updates), which 
now forms the basis for preparedness, prevention, and re-
sponse measures at all levels of government.43 Each of the 
44 natural, technological, and social hazards identified in 
the current edition (2020)44 are accompanied by concrete 
scenarios, estimated probability of occurrence, and de-
tailed analysis of possible impacts.

While Switzerland has implemented (e.g., flood 
prevention) or acknowledged (e.g., forest firefighting)45 
necessary climatechange adaptation measures, it is clear 
from the increasing frequency, intensity, and scale of cli-
mate-exacerbated hazards in Europe that more adapta-
tion measures and better cooperation across cantonal 
and international borders are needed (see Table 1). In a 
2021 analysis, a collaborative study by the Federal Office 
for Civil Protection (FOCP) outlined action points and pre-
dicted incident management needs until 2040 due to the 
impact of climate change.46 

Table 1 Annual number of severe weather 
events for each of the case study countries

Country 2007 2012 2017 2022

Switzerland 26 125 98 922

Germany 849 2219 4253 5575

Austria 148 888 497 841

France 180 526 5224 4653

Italy 91 481 614 3191

Data retrieved from the European Severe Weather Database, 5 April 
2023, https://eswd.eu/cgi-bin/eswd.cgi.  
Data includes: records of dust, sand- or steam devils; gustna-
does; large hail; heavy rain; tornadoes; severe wind gusts; heavy 
snowfalls/snowstorms; ice accumulations; avalanches; damaging 
lighting strikes.

https://eswd.eu/cgi-bin/eswd.cgi


RISK AND RESILIENCE REPORT Adapting to Climate Change

7

This CSS Risk and Resilience Report was commissioned by 
the FOCP with the aim to complement the above men-
tioned resources, and to assist current efforts by the FOCP 
to assess the capabilities required to cope with climate-
related hazards in Switzerland.47 In particular, the report 
identifies opportunities for Swiss Civil Protection through 
an analysis of structural and procedural changes initiated 
or implemented by Germany, Austria, France, and Italy in 
response to recent climate-exacerbated hazards or disas-
ters. This analysis is based on desk-based research of sec-
ondary sources as well as semi-structured interviews con-
ducted between August 2022 and March 2023 with key 
representatives from the national administrations deal-
ing with civil protection and/or the environment. The re-
mainder of the report is structured into three sections. 
Section 2 provides a broad overview of the civil protec-
tion structures, processes, and responsibilities in Switzer-
land, Germany, Austria, France, and Italy respectively, to 
provide context for the structural and procedural reforms 
discussed in the next section. Section 3 presents the find-
ings for the four country case studies. Section 4 concludes 
the report by outlining the opportunities and lessons 
highlighted by the study, which can assist Swiss Civil Pro-
tection’s efforts to adapt to a changing climate. 
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Source Data: JRC-EDO CDI v3

Figure 2 European drought situation from 1–10 March 2020

European drought situation from 1–10 March 2021

Temporal evolution of the European drought
(Combined Drough Indicator v3)
 Watch
 Warning
 Alert
 Recovery
 Temporary soil moisture recovery*
 Temporary vegetation recovery*
*Soil or vegetation conditions above the drought threshold 
but not enough to consider the episode closed

https://edo.jrc.ec.europa.eu/gdo/php/index.php?id=2112
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European drought situation from 1–10 March 2022

European drought situation from 1–10 March 2023
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2 Overview of Civil  
Protection Structures

2.1  Switzerland

The current mandate of Swiss Civil Protection is “to pro-
tect the population and its livelihoods in the event of ma-
jor incidents, disasters, emergencies and armed conflicts, 
to contribute to the limitation and management of inci-
dents and to take appropriate precautionary measures”.48 
Since the end of the Cold War, Swiss Civil Protection has 
primarily focused its activities on the prevention, mitiga-
tion, and management of emergencies and disasters due 
to natural, technological, and societal risks, rather than 
on the support function in armed conflicts. However, as a 
consequence of Russia’s invasion of Ukraine in February 
2022, Swiss Civil Protection was instructed to give re-
newed attention to the potential impact of future armed 
conflicts on its tasks.49

Swiss Civil Protection is organized as an inte-
grated system (Verbundssystem) that brings together the 
five partner organizations: police, fire service, health-
care, technical services, and Zivilschutz.50 The proportion 
of professional/paid staff to volunteers within these or-
ganizations varies greatly from one organization to an-
other.51 The structuring of Swiss Civil Protection reflects 
the structures of Switzerland’s federal state, with re-
sponsibilities and tasks distributed across all three levels 
of government: municipal, cantonal, and federal. The 26 
cantons and their municipalities are responsible for the 
establishment, organization, and operational readiness 
of the partner organizations on their territory. The part-
ner organizations manage everyday events alone or in 
co-operation with other partner organizations. If several 
partner organizations are deployed for a civil protection-
relevant event for a longer period, the leadership passes 
from the partner organizations to the municipal, region-
al, or cantonal command-and-control bodies in civil pro-
tection. If a canton cannot cope with an event, it can re-
quest subsidiary support from neighboring cantons or 
the federal government. The latter can involve military 
or civilian/private resources. Disasters and emergencies 
affecting more than one canton are managed between 
the cantons, with each canton overseeing its own re-
sources. As the highest level of crisis management in 
Switzerland, the Federal Council can assume leadership 
in civil protection-related disasters and emergencies 
that impact several cantons simultaneously, the whole 
of Switzerland, or cross-border with neighboring coun-
tries. The Federal Council is then supported by the Fed-
eral Civil Protection Crisis Management Board 
(Bundesstab Bevölkerungsschutz) where all relevant fed-

eral offices, the cantons, and the operators of critical in-
frastructure are represented. 

While the FOCP is the central actor in civil pro-
tection matters at the federal level, it primarily serves in a 
coordinating role at the federal level and between the 
cantons and partner organizations, due to the cantons 
being responsible for most operational tasks and capabil-
ities. The FOCP plans and coordinates protective, rescue, 
and support measures as well as trainings.52 It develops 
the national civil protection strategy, prepares the nation-
al risk analysis, and is responsible for the protection of 
cultural property and the implementation of the national 
strategy on critical infrastructure protection. It also dis-
tributes alerts in the event of immediate danger, and in-
structs the population during emergencies. To this end, 
the FOCP operates the National Emergency Operations 
Centre (NEOC), which monitors and analyses situations 
around the clock.53 In an incident, the NEOC alerts rele-
vant actors at federal and cantonal level, and supports 
the involved command-and-control bodies with a contin-
uously updated electronic situation report.

External organizations and authorities also 
form a part of the integrated system, providing support 
with operational resources. In particular, the Swiss Armed 
Forces can provide subsidiary support to the cantonal au-
thorities, for example, to protect critical infrastructure or 
with general support measures, such as aerial transport.54 

At an international level, Switzerland has bilat-
eral disaster relief agreements with all of its five neigh-
boring countries, which provide the legal basis for mutual 
assistance in the event of a major incident via cross-bor-
der cooperation, joint preparedness measures like train-
ing exercises, and the integration of cross-border emer-
gency services. Switzerland also signed an Administrative 
Arrangement with the EU’s Directorate-General for Euro-
pean Civil Protection and Humanitarian Aid Operations 
(DG ECHO) in 2017, which provides a framework for dia-
logue and coordination at a technical level. However, this 
Arrangement does not enable Switzerland to benefit 
from the core operational, coordination, communication, 
training, and network services of the UCPM. This would 
require Switzerland to become a fee-paying Participating 
State of the UCPM – a recommendation currently put for-
ward in sectoral strategy papers as well as in an approved 
motion in parliament.55,56

2.2 Germany, Austria, France, 
Italy

Civil protection organizations in Germany, Austria, France, 
and Italy tackle similar issues within their respective geo-
graphical borders. Nevertheless, their structures, process-
es, and responsibilities differ in important ways. These 
differences are in part due to distinct political systems, 
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administrative cultures, and direct experiences with ma-
jor crises and hazards.57 The following subsections briefly 
describe the civil protection structures, processes, and re-
sponsibilities in each of these four countries to provide 
context for the structural and procedural reforms de-
scribed in Section 3 of this report.

A note on linguistic distinctions: Switzerland, 
Germany, and Austria all use the terminology 
Bevölkerungsschutz (civil protection), Zivilschutz (civil 
defence), and Katastrophenschutz (disaster protec-
tion). However, in each country the terminology 
refers to different tasks or organizations. For ease of 
understanding, this report uses the umbrella term 
“civil protection” as it is used in Switzerland to refer 
to the integrated civil protection system (Bevölker-
ungsschutz), and the term Zivilschutz to refer to the 
distinct Swiss organization (see Section 2.1). Only 
when explaining the individual countries’ civil 
protection structures, processes, and responsibilities 
in the following subsections, do we explain (and 
refer to) the distinct meanings as used in the 
German and Austrian contexts.

Germany
Germany distinguishes between Katastrophenschutz and 
Zivilschutz. The latter includes all non-military measures 
to protect the population in the event of war. Katastro-
phenschutz deals with all measures to protect against 
major accidents and disasters in peacetimes due to natu-
ral, technological, and social hazards. Together, they form 
an integrated system. Thus, civil protection in Germany 
covers all non-police and civil tasks to protect the popula-
tion from major accidents and disasters.58 The structures, 
processes, and responsibilities in this system reflect the 
country’s federal political system and are based on the 
principle of subsidiarity, with strong bottom-up arrange-
ments. 

Relevant tasks and responsibilities for Katastro-
phenschutz are distributed across all governmental levels 
(municipalities / districts, States (Bundesländer), Federa-
tion). The federal government provides the legal frame-
work for civil protection and is responsible for Zivilschutz. 
The States regulate responsibility for Katastrophenschutz 
tasks through their respective legislation. Municipalities 
are generally responsible for day-to-day emergency re-
sponse (although there are some regional differences), 
such as firefighting.59 The districts and independent cities 
(kreisfreie Städte) are responsible for rescue services and 
Katastrophenschutz. If regional organizations are unable 
to cope with a crisis on their own, local or regional govern-
ments can request support from the Technical Relief 
Agency (THW), the Federal Police, or the military.60 As a 
result of this structural setup, operational crisis manage-

ment is largely not managed by the federal government. 
Instead, cooperation and coordination is required across 
multiple levels of government in a crisis.61 

The German Federal Office of Civil Protection 
and Disaster Assistance (BBK) is the central federal au-
thority in civil protection matters.62 The BBK functions 
primarily as a service provider and a reactive coordination 
platform for lower levels of government and their region-
al crisis response forces.63 For example, it hosts and helps 
to operate the Joint Reporting and Situation Centre 
(GMLZ) of the Federation and the States, which, among 
other tasks, facilitates the exchange of crisis information 
and resource management between the different govern-
mental levels. Local fire brigades, police, emergency med-
ical services, and aid organizations are the first to respond 
to disasters. Many of these organizations are character-
ized by a high number of trained volunteers who work 
alongside professional first responders. 

At an international level, Germany has bilateral 
disaster relief agreements with all of its nine neighboring 
countries as well as Hungary, Lithuania, and Russia.64 As 
an EU Member State, Germany is also an active member 
of the UCPM, which it has activated five times since 2016, 
three times for consular assistance and repatriation of EU 
citizens, and twice in 2022 for forest firefighting and 
Monkeypox treatment. 

Austria
Austria also distinguishes between Zivilschutz and Katas-
trophenschutz.65 Zivilschutz includes all measures to pro-
tect the population from natural hazards as well as tech-
nical, terrorist, or warlike emergencies. Katastrophenschutz, 
in turn, includes all measures taken before a disaster oc-
curs in terms of prevention, mitigation, and prepared-
ness. However, the term civil protection is increasingly 
used in Austria as an umbrella term for both. 

Like Germany, Austria has a federal political 
system, which is reflected in how civil protection is struc-
tured with responsibilities dispersed across all govern-
mental levels (municipalities / districts, States (Bundes-
länder), Federation). Responsibility for disaster response 
lies with the nine States and their respective municipali-
ties und districts.66 In most cases, a crisis is managed by 
mayors or district authorities. However, in a major disas-
ter the government of the impacted State assumes op-
erational control. The disaster relief acts of each State 
form the legal basis for any operational response, regu-
lating the declaration of a state of disaster, and the op-
erational organization of response at municipal, district, 
and State levels.67 

There are exceptions to this chain of command. 
In a health crisis, a nuclear accident, or a supply chain cri-
sis, an emergency response is always implemented at the 
national level. A division in the Federal Ministry of the In-
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terior is responsible for coordinating national crisis and 
disaster management, assistance in supra-regional or in-
ternational crisis management, as well as Zivilschutz mat-
ters. A national coordinating committee, chaired and 
managed by the Ministry of the Interior, ensures coordi-
nation between the relevant actors in large-scale crisis 
situations and strategic planning.68 It brings together fed-
eral ministries, States, emergency organizations, and the 
media. The Ministry of the Interior also operates the Fed-
eral Alarm Center that operates 24/7 and functions as a 
contact point during national, trans-regional, and inter-
national crises and disasters.69 First responders are from 
emergency services, such as local fire brigades, Red Cross, 
and mountain rescue. As in Germany, they are mainly 
staffed by trained volunteers, alongside some profession-
al staff members. If lower governmental levels are unable 
to cope with a crisis on their own, they can request sup-
port from the federal state. 

Austria has bilateral disaster relief agreements 
with all eight neighboring countries, except Italy, and 
with Croatia, Albania, Moldova, Morocco, and Jordan.70 
Negotiations are ongoing with Azerbaijan, Serbia, Geor-
gia, and Tunisia. Austria has also signed Memorandums of 
Understanding on bilateral cooperation in disasters with 
Bosnia and Herzegovina, China, and Russia. As an EU 
Member State, Austria is also an active member of the 
UCPM, and it has requested assistance, for example, for 
the repatriation of EU citizens during the COVID-19 pan-
demic in 2020, in response to forest fire in 2021, and for 
Monkeypox treatment in 2022. 

France
In France, civil protection (sécurité civile) covers measures 
for risk mitigation, disaster preparedness, and efforts to 
protect lives, livelihoods, and assets during major acci-
dents and disasters.71 The structures and processes re-
flect the French governmental structures, which are more 
centralized than in a federal state. Mayors are responsible 
for crisis management within their municipalities. This in-
cludes communication with higher-level authorities, pub-
lic warnings, and local emergency response. In a major 
crisis, the responsibility for disaster response escalates to 
the relevant Departmental Prefect, who has an intermin-
isterial headquarter and an operational center at their dis-
posal.72 When a disaster affects more than one Depart-
ment, the prefect of one of the country’s 12 defense and 
security zones assumes responsibility for mobilizing, co-
ordinating, and distributing resources. Emergency servic-
es under the authority of mayors and departmental pre-
fects are usually the first responders in a disaster, and 
often includes local fire brigades. Of France’s approxi-
mately 250,000 firefighters, around 80 per cent are 
trained volunteers, while 20 per cent are military or pro-
fessional career firefighters.73

At a national level, the Directorate-General for 
Civil Protection and Crisis Management (DGSCGC) within 
the Ministry of the Interior and Overseas anticipates and 
monitors civil protection crises in France. If needed, the 
DGSCGC organizes national crisis management through 
an Interministerial Crisis Cell and the Interministerial Cri-
sis Management Operations Centre (COGIC), which also 
serves as an interface between the operational centers of 
other ministries.74 The DGSCGC has around 2,500 first re-
sponders at its disposal. This includes members of the 
Military Formations of Civil Security (ForMiSC)75 who are 
highly qualified, equipped with specialized equipment, 
and can be dispatched at any time in both France and 
abroad.76 More broadly, the Armed Forces can also pro-
vide complimentary resources to boost public services 
(e.g., logistics, resources, readiness).

France has bilateral agreements for civil protec-
tion cooperation and mutual assistance with numerous 
countries.77 Traditionally, this was based on bilateral 
agreements with countries in Western Europe (e.g., Ger-
many, Spain, Italy, Switzerland), in the Maghreb (e.g., Al-
geria, Morocco, Tunisia) and in French-speaking West Af-
rica (e.g., Côte d’Ivoire, Burkina Faso, Senegal). In recent 
years, the cooperation has been expanded to Eastern Eu-
rope, Latin America, Central Asia, the Middle East, and 
Asia. As an EU Member State, France is an active member 
of the UCPM, which it has activated several times in re-
cent years in connection with catastrophic forest fires, 
marine pollution, the repatriation of EU citizens, and the 
provision of personal protective equipment during the 
COVID-19 pandemic.

Italy
Italy’s geomorphology makes the country prone to natu-
ral hazards. The slow and poorly coordinated response to 
the disastrous 1980 Campania-Basilicata earthquake 
paved the way for the establishment of the Department 
of Civil Protection in 1982, which was later reorganized 
into the National Civil Protection Service (Law 225/1992 
and Legislative decree 1/2018).78 The National Civil Pro-
tection Service is defined as a public utility and refers to a 
system that comprises all competences and activities 
aimed at protecting lives, livelihoods, and assets from 
natural, technological, and social hazards.79 It includes the 
forecasting, prevention, and mitigation of risks, as well as 
emergency management and disaster recovery.

Civil protection in Italy operates as an integrat-
ed system across all levels of government: the State, re-
gions, autonomous provinces, and local authorities. It is a 
complex but flexible structure, which involves a wide 
range of organizations and actors in its Operational Com-
mittee: the National Fire and Rescue Service, the Armed 
Forces, the Police Forces, the National Health Service, the 
Italian Red Cross, the organized civil protection volunteer 



RISK AND RESILIENCE REPORT Adapting to Climate Change

13

service, institutions in charge of meteorological services, 
and the scientific monitoring and research community.80 
The civil protection system follows the principles of verti-
cal subsidiarity and integration when responding to 
emergencies.81 Higher levels of government only step in if 
lower levels of government request assistance.

At the national level, the guiding function of the 
civil protection system is assigned to the Presidency of 
the Council of Ministers. Since November 2022, this role 
has been entrusted to the Minister of Civil Protection and 
Marine Policies.82 The Minister sets up the overall political 
and administrative agenda, and ensures the promotion 
and coordination of the National Civil Protection Ser-
vice.83 To this end, they work with the Department of Civ-
il Protection, whose role concerns the coordination of all 
technical, operational, and scientific activities. In close co-
operation with other levels of government, the Depart-
ment drafts national plans for risk scenarios and training 
guidelines, promotes risk prevention activities, and coor-
dinates interventions by the National Civil Protection Ser-
vice in case of national or international emergencies.84 
The Department also operates the Sala Situazione Italia 
(the “Italian situation room”) – a national monitoring and 
coordination center that is active 24/7 and staffed by rep-
resentatives from the organizations and actors in the Op-
erational Committee. It identifies emergency situations 
and distributes alerts to the various emergency compo-
nents and operational structures.85 At an intermediate 
level, regional authorities or autonomous provinces are 
responsible for implementing civil protection plans that 
follow a national set of guidelines, and for managing 
emergencies within their respective administrative re-
gions. On the local level, municipalities are the designated 
territorial civil protection authorities responsible for man-
aging emergencies that occur within their jurisdiction.86 

The constitutional principle of subsidiarity is a 
core value of the Italian civil protection system because it 
allows for a more efficient and effective response to 
emergencies.87 By delegating responsibility to the most 
local level possible, emergency response can be tailored 
to the specific needs of the affected community, and re-
sources can be allocated more efficiently. Additionally, by 
involving local authorities in emergency management, 
the civil protection system can better integrate existing 
local infrastructure and resources, which can further en-
hance the response to emergencies. Only when an emer-
gency affects several administrative entities, and/or re-
quires extraordinary capacities, are higher institutional 
levels activated through a process of vertical involve-
ment. Emergencies are therefore classified into three 
types: “type a” (municipal level), “type b” (provincial and 
regional) and “type c” (national).88

“Type a” events, which require the intervention 
of a single administration, are managed at the municipal 
level where the mayor is responsible for crisis manage-

ment with the support of the Municipal Operation Cen-
ter.89 If an event exceeds the capabilities of one munici-
pality and/or affects more municipalities, it escalates to a 
“type b” event, where the Prefect, the Province, or the Re-
gion take over crisis management and coordinate re-
sponse activities. In an emergency of national interest 
(“type c” event), the Council of Ministers declares a state 
of emergency, upon proposal by the Prime Minister or the 
entrusted Minister of Civil Protection and Marine Policies. 
This frees up funding and special legislation that can 
speed up emergency response for an identified period of 
time (up to 12 months, with a possible maximum exten-
sion of a further 12 months).90 In this case, the Depart-
ment of Civil Protection coordinates the emergency re-
sponse through the Civil Protection Operational 
Committee, which brings together all relevant operation-
al actors.91 

Italy has bilateral disaster relief agreements 
with most of its neighboring countries, as well as with 
other European, Mediterranean, and more geographical-
ly-distant countries.92 As an EU Member State, Italy is also 
an active member of the UCPM, which it has activated 
several times in recent years in response to catastrophic 
forest fires, for the repatriation of EU citizens, and the 
provision of personal protective equipment during the 
COVID-19 pandemic.
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3 Country Case Studies

3.1  Germany

In July 2021, Germany experienced its deadliest floods in 
60 years when parts of Rhineland-Palatinate and North 
Rhine-Westphalia received nearly double the average 
monthly rainfall in a matter of hours (see Figure 3). The 
floods wrought havoc, particularly in the Ahr Valley.93 
These regions are no strangers to flooding, as the combi-
nation of narrow river valleys and anthropogenic influenc-
es, such as surface sealing, intensive agriculture, urban 
growth, and critical infrastructures have exacerbated the 
flood-risk. The Ahr Valley and other parts of Rhineland-Pa-
latinate, for example, were also affected by a “hundred-
year flood” in 2016.94 Nonetheless, the speed and extent 
of the floods in the summer of 2021 took the emergency 
services and responsible authorities by surprise. More 
than 100,000 people were affected, at least 190 people 
died, and hundreds were injured.95 The floods damaged 
9,000 buildings in the Ahr Valley alone, including critical 
infrastructures and public services, with a total damage 
estimated of EUR 35–40 billion.96 A key contributing fac-
tors to this disaster was an incomplete chain of alerts, 
which provided inadequate warnings to both authorities 
and the public before disaster struck, and resulted in a de-
layed and hampered response due to a lack of communi-
cation and coordination within and between the different 
levels of government, first responders, and spontaneous 
volunteers. The extreme amount of precipitation caused 
by the atmospheric low, named “Bernd”, also affected oth-
er European countries. Some of these countries, such as 
Belgium who eventually recorded 41 fatalities, requested 
assistance from the UCPM.97 Germany did not.

One year later, Germany, like many other Euro-
pean countries that summer, faced a number of forest 
fires, and Germany now requested assistance from the 
UCPM in the form of aerial firefighting capacities, and used 
the rapid mapping provided by the Copernicus Emergency 
Management Service.98,99 Strong spring storms in 2018 and 
2022, combined with drought and exceptionally warm 
summers from 2018 to 2020 and again in 2022, weakened 
trees and created ideal conditions to fuel these forest 
fires.100 For example, only 21 per cent of trees in German 
forests still have intact crowns – the lowest level recorded 
since surveys began in 1984. The rate of tree dieback has 
also increased significantly since 2018.101,102 Although the 
area burned in Germany in 2022 (4,300 hectares) was sig-
nificantly smaller than in other European countries, such as 
France, it was still well above the long-term annual average 
(1991–2020) of 646 hectares.103 According to estimates, 
the fires caused forestry damage of EUR 30–40 million and 
more than EUR 600 million in total damages.104 

The trend towards more heatwaves, drought, 
forest fires, storms, heavy precipitation, and river floods 
in Germany due to climate change is not a surprise to civil 
protection authorities. As part of the German Strategy for 
Adaptation to Climate Change 2008 (see Section 2.2), the 
BBK is involved in a number of national fora and net-
works, such as the Interministerial Working Group on Ad-
aptation to Climate Change, the Strategic Alliance of Au-
thorities “Adaptation to Climate Change”,105 and the 
Working Group “Climate Change and Adaptation in Civil 
Protection”.106 The Strategy deemed the German civil pro-
tection system to be generally well prepared to respond 
to extreme events and large-scale emergencies. However, 
it also stated that more frequent and severe climate-ex-
acerbated hazards would challenge its resources, crisis 
management structures, and operational planning.107 
Since the inception of the Strategy, the BBK has identified 
four adaptation possibilities for civil protection – all of 
which will have positive effects for the overall system re-
gardless of how large or small the climatic changes and 
associated impacts will actually be in the future.108 First, it 
aims to strengthen public preparedness, for example, by 
increasing risk awareness and self-help capacities through 
targeted risk communication. Second, it aims to sustain 
volunteerism. Third, it aims to strengthen critical infra-
structures with the help of risk analyses and preventive 
measures. Fourth, it aims to strengthen civil protection 
organizations, for example, by ensuring operational readi-
ness and more effective risk- and crisis-communication. 
Germany is also actively participating in the UCP Knowl-
edge Network, in which, among other things, experiences 
and lessons learnt from disaster response and relief op-
erations are regularly shared and discussed.109 

All of these strategies for adaptation are not 
only desirable, they are also urgently needed. Germany 
has therefore decided to accelerate and extend the re-
form of its civil protection system, which were initiated as 
a consequence of the COVID-19 pandemic. In July 2022, 
the Federal Ministry of the Interior and Community pre-
sented the program “New Start in Civil Protection”, which 
is designed to strengthen the country’s crisis readiness.110 
The underlying rationale is to make civil protection a joint 
national task by optimizing cooperation between the fed-
eral government and the States and municipalities 
through improved integration of all of the actors involved 
in civil protection. Insufficient coordination and coopera-
tion was a major contributing factor to the suboptimal 
response to the 2021 floods. This includes coordination 
and cooperation between response units from various 
States. In view of the increasingly national scale and high-
er intensity of climate-excacerbated hazards, it is no lon-
ger feasible to solely rely on the States and municipalities 
for civil protection.111 While lower levels of government 
should not relinquish any of their competencies, the fed-
eral government should increasingly be involved in order 
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to improve horizontal, vertical, and interdepartmental co-
ordination. The coalition agreement of the current gov-
ernment therefore enables the federal government to as-
sume more responsibility for civil protection matters, and 
for the realignment of the BBK as a central office with 
more personnel and material resources.112

An important step in this development was the 
establishment of the Joint Competence Center for Civil 
Protection (GeKoB) by the federal and state governments 
in June 2022.113 The center is located within the BBK in 
Bonn, with the federal office serving as both host and 
subject-matter partner. The initial ten employees from 
both the federal and state governments are supported by 
an eleven-person BBK secretariat. As a cooperation plat-
form, the center is intended to help strengthen the col-
laboration of all partners in civil protection. In particular, 
it aims to increase the exchange of information, to jointly 
assess risks, to build forecasting capabilities, and to sup-
port crisis units at the federal and state level.114 After the 
pilot phase, all key actors in civil protection will be repre-
sented within the center together with the interior minis-
tries and administrations of the States and the federal 
government, the THW, the military, and the BBK. Depend-
ing on the circumstances, other specialized authorities 

may be called upon, including aid organizations and part-
ners from the municipal level.

A current project of the GeKoB is the Joint Situ-
ation Report on Civil Protection (Gemeinsames Lagebild 
Bevölkerungsschutz), which is managed by the secretariat 
and informed by information from federal ministries and 
the States.115 This new situation report supplements oth-
er situation reports on the federal and state levels. In a 
crisis situation, the GeKoB has the competence to prepare 
daily situation reports so that, for example, in the event 
of imminent flooding, weather data can be jointly ana-
lyzed, and appropriate warnings issued to the crisis units 
of the interior ministries of the States.116 The long-term 
goal is a shared digital situation report, which includes 
situational forecasts and assessments of required re-
sources.

Improved cooperation between all levels of 
government also requires a shared understanding 
through joint education and training. To this end, the 
BBK’s Academy for Crisis Management, Emergency Plan-
ning and Zivilschutz (AKNZ) is being upgraded to a cross-
departmental and cross-organizational Federal Academy 
for Civil Protection and Civil Defense (BABZ).117 In the fu-
ture, key personnel in state crisis management at federal, 

Source: Copernicus EMSR517
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state, and municipal levels will have to complete the 
same basic and advanced trainings at the AKNZ to acquire 
cross-organizational qualifications and competencies 
that complement the specialized training provided by 
their respective organizations. These training courses will 
also be mandatory for federal civil protection personal in 
leadership positions, to which end a second AKNZ site will 
be established.118

The BBK and THW received new positions and 
additional funding to further strengthen central actors in 
civil protection. In the 2022 fiscal year, the BBK’s funding 
was increased by 13.5 per cent compared to the previous 
year, and 112 new positions were created.119 Substantial 
investments have also been promised through the “New 
Start Civil Protection” program to strengthen the disaster 
protection of the States and municipalities.120 For exam-
ple, additional (off-road) vehicles and NBC capacities will 
be procured to boost the federal government’s legally re-
quired provision of supplementary equipment to the di-
saster response units of the States.121

The forest fires in 2022 reignited discussion in 
Germany about the possible acquisition of firefighting 
aircraft at the federal level.122 To date, Germany has not 
had any publicly owned firefighting aircraft. Instead, heli-
copters from the Military or the Federal Police are used 
for aerial firefighting when necessary. The majority of ex-
perts and politicians have so far rejected the procure-
ment of such aircraft, arguing that their use is only suit-
able in a few German regions, that there is insufficient 
demand for them, and that aircraft are available via the 
UCPM when needed. The increasing risk of forest fires in 
Germany due to climate change may provide impetus to 
the counter arguments of the pro-procurement group.123 

The “New Start Civil Protection” program also 
gives top priority to the establishment, and further ex-
pansion, of a civil defense reserve for the accommodation 
of evacuees and/or refugees. Since 2020, the BBK has co-
ordinated the pilot project “Laboratory Care 5000” (Labor 
Betreuung 5000) together with the German Red Cross and 
other German aid organizations.124 The goal of this proj-
ect is to equip the federal government’s Mobile Care Re-
serve for Zivilschutz with several modules that can ac-
commodate 5000 people each. Each module functions as 
a mobile, largely self-sufficient accommodation facility 
for people affected by a short-term emergency, including 
the provision of heat, water, and food. The first two mod-
ules are expected to be operational by 2024.

The devastating floods also showed that the re-
silience and adaptive capacity of communities need to be 
strengthened, and the German government adopted a re-
silience strategy in July 2022 aimed at better preparing 
and protecting people and their livelihoods.125 The strat-
egy defines three strategic goals for 2030: 1) integrating 
existing structures and systems through new or improved 
measures; 2) closer cooperation between governmental 

and nongovernmental actors; 3) increasing the dissemi-
nation and linkage of information and lessons learnt.126 
To achieve these goals, the strategy aims to increase pub-
lic understanding of disaster risks, improve disaster risk 
management through investment in disaster risk reduc-
tion and resilience measures, such as public prepared-
ness, building back better, and by nurturing international 
cooperation. The Inter-Ministerial Working Group for the 
Implementation of the Sendai Framework for Disaster 
Risk Reduction steers and coordinates the implementa-
tion of the strategy at the federal level together with the 
National Focal Point for the Sendai Framework of the BBK. 
A future National Platform for the resilience strategy, 
with the participation of the States, representatives of lo-
cal authorities, and members of civil society, science, 
business, and the media, will help to consolidate the im-
plementation and further development of the strategy in 
the long term.

To strengthen the resilience of critical infra-
structures, the BBK intends to expand its commitment 
beyond the national resilience strategy.127 This includes 
the development of guidelines for risk and crisis manage-
ment, emergency plans for operators of critical infra-
structures, and their dissemination nationwide. The es-
tablishment of a strategic emergency power reserve is 
planned, alongside the development of a more effective 
emergency power supply concept for companies, authori-
ties, and the public. The emergency supply of drinking wa-
ter will also be reviewed to make it more resilient. In addi-
tion to the refurbishment of the emergency system for 
drinking water wells, the overall drinking water supply 
strategy will be adapted to consider climate-exacerbated 
hazards, such as supply shortages caused by prolonged 
drought.128 Awareness-raising efforts will also be intensi-
fied to increase public resilience and the capacity of indi-
viduals to cope with this hazard.

Germany is currently drafting an umbrella law 
for critical infrastructures, which intends to supplement 
the existing legal basis for facilities and services in the 
area of cybersecurity, with uniform cross-sector and 
cross-hazard regulation.129 The new law will comprehen-
sively identify all critical infrastructures, prescribe uni-
form and cross-sectoral minimum standards for resilience 
measures, and introduce a new reporting system for se-
curity incidents and stately controls in the area of physi-
cal security.130 The goal is to strengthen the resilience of 
critical infrastructures as an integrated system. According 
to the proposed bill, the BBK will be given federal respon-
sibility for the physical protection of critical infrastruc-
tures. 

The public can contribute to the successful 
management of crisis situations through appropriate pre-
cautions, risk-informed behavior, and spontaneous assis-
tance. For this reason, the BBK intends to expand its ser-
vice provider role vis-à-vis the population as part of the 
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“New Start Civil Protection” program.131 A new public ser-
vice telephone and hotline aims to assist people to pre-
pare mentally and practically, and to provide advice that 
can facilitate risk-informed decision-making. The BBK also 
intends to work with aid organizations to establish a pro-
gram for the recruitment, training, and integration of 
more spontaneous community volunteers, with the aim 
to ease the burden for first responders in a crisis. Since 
spontaneous assistance is predominantly local or regional 
in nature, solutions are needed not only at the federal lev-
el, but also at the state and local levels, to optimize the 
planning and integration of spontaneous volunteers dur-
ing a crisis.132 Organized volunteerism (Ehrenamt) as a 
central element of the German civil protection system 
will also be strengthened. The BBK is working with relief 
organizations, the firefighters’ association, and the tech-
nical relief organization to find new ways and concepts to 
promote and develop volunteerism further.133 The BBK in-
tends to simplify access to volunteer positions within the 
civil protection system by setting up a web-based plat-
form with regional offers and points of contact.

The 2021 floods revealed numerous gaps in the 
public warning system, which resulted in contradictory, 
vague and unspecific, or simply no warnings being issued 
to various affected areas. People were therefore not alert-
ed and informed in time to react in a safe and risk-in-
formed manner. Improvements to how warnings are de-
signed and disseminated is consequently a part of the 
coalition agreement of the current government.134 Spe-
cifically, the BBK’s NINA warning app will be expanded to 
enable the federal government to communicate clearly 
and concisely with the public and across all departments 
in future crisis.135 In February 2023, cell broadcast was in-
troduced as an additional warning channel.136 The past 
two years, the BBK has also funded a program to support 
states and municipalities to expand and modernize the 
siren network. Sirens have been the responsibility of the 
States and municipalities since the end of the Cold War, 
and during this time the network has shrunk from 80,000 
to 15,000 sirens.137 In addition to new locations, the pro-
gram has also involved the modernization of sirens with 
technical upgrades that connect them to the nationwide 
Modular Warning System (MoWaS). As a result, sirens can 
now be triggered both by local authorities and by rele-
vant federal and state authorities.138 Since 2020, all warn-
ing channels are tested and weak point are identified dur-
ing an annual national warning day, which also aims to 
familiarize the public with the public warning system.139

As Germany implements these numerous adap-
tations to its civil protection system, international coop-
eration also plays an increasingly important role. Germa-
ny has always been a strong proponent of European 
solidarity in civil protection, for example, by supporting 
the UCPM with resources and response capacities. How-
ever, until recently, Germany relied on its own civil protec-

tion system during disasters. The increasing frequency, 
intensity, and scale of climate-exacerbated hazards have 
resulted in a greater willingness to request and accept in-
ternational assistance at both the national and state lev-
els.140 In 2022, Germany activated the UCPM for the first 
time to address gaps in its response capacity to forest 
fires. The German resilience strategy 2022 includes the 
promotion and expansion of multilateral cooperation for 
disaster risk reduction, knowledge exchange, and emer-
gency management via the various conferences and plat-
forms of the UN (for example, the Sendai Framework for 
Disaster Risk Reduction and the InsuResilience Global 
Partnership), the EU (UCPM), and NATO (Civil Emergency 
Planning Committee).141 As an expression of European 
solidarity, the current government also intends to contrib-
ute more German capabilities to the UCPM.142 Bilateral 
cooperation in civil protection remains important for Ger-
many as well, not only for knowledge exchange and sup-
port during an emergency, but also for strengthening 
partner countries, such as Tunisia, within the framework 
of international cooperation projects.143

3.2  Austria 

When anticipating and dealing with natural hazards, 
Austria has had a strong focus on floods due to a track 
record of severe flooding in 2002 (Danube and the Elbe), 
2005 (Western Alps), and 2013 (Danube and the Elbe). 
These disaster management efforts are also reflected in 
government provisions that focus on flood risk manage-
ment, such as building regulations and spatial planning, 
and investments in structural flood-related activities, 
with an increasing amount allocated to vulnerability 
reduction.144,145 However, as reported by the Austrian 
Panel on Climate Change (APCC) in 2014, and as increas-
ingly experienced in recent years, climate change is pro-
longing droughts, increasing the frequency of days with 
extreme heat, and shifting precipitation patterns in 
Austria.146,147 As almost 75 per cent of Austrian territory is 
alpine, it is also vulnerable to global warming patterns 
that increase temperatures in mountain regions faster 
than in lowlands.148,149,150 These changes create favorable 
conditions for forest fires and, as almost half of Austria is 
forested, the risk of forest fire urgently needs to be 
addressed.151,152 

The number of smaller forest fires in Austria 
fluctuate between 100 to 300 incidences per annum. In 
October 2021, however, efforts to suppress a forest fire in 
the Reichnau an der Rax region of Lower Austria (Nie-
derösterreich) quickly got out of control due to the unusu-
ally dry and steep alpine terrain, which made it difficult to 
deploy firefighters on the ground, and few helicopters 
with high-capacity water tanks were available.153,154,155 
The intensity and scale of the fire also caused coordina-
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tion difficulties between emergency services who were 
collaborating with other municipalities and organiza-
tions. When the fire threatened an area critical to Vien-
na’s water supply, Austria requested assistance from the 
UCPM.156,157 This was provided through the Copernicus 
Emergency Management Service and Slovakia, Germany, 
and Italy responded to the call with firefighting helicop-
ters and planes the next day.158,159,160 Specially trained 
Austrian wildland firefighters also played a central role in 
controlling the spread of the Rax fire. This small group had 
acquired practical forest fire experience through training 
in Portugal and Spain, as well as during UCPM deploy-
ments. An interviewed expert described them as “knowl-
edge multipliers” in a civil protection system unprepared 
for climate-exacerbated forest fires.161 

In March 2022, Lower Austria once more faced a 
major forest fire, which burnt a significantly larger area 
than the Rax fire (1,200 compared with 109 hectares).162,163 
These forest fires are not just a concern due to the dam-
age caused by the high intensity fire, but also because of 
their cascading effect. Forests can act as a natural safe-
guard against avalanches, landslides, and soil erosion in 
mountainous terrain, which in turn protects the flow of 
waterways and reservoirs from debris and associated 
flooding.164,165,166,167 Each step of such a cascading set of 
events have the potential to strain Austria’s civil protec-
tion system short- or long-term.

The federal government first initiated a nation-
al action plan to address the impact of climate change 
with the adoption of the Austrian Strategy for Adaptation 
to Climate Change in 2012. The Strategy consists of rec-
ommendations in 14 action domains, with the aim to re-
duce public vulnerability to climate change by strength-
ening adaptive capacity.168 The action plan is subject to 
recurring progress reports (completed in 2015 and 2021), 
and allows for adjustments to the Strategy based on new 
scientific or methodological findings (such as in 2017). 
Within the Strategy, the domains of “Protection against 
Natural Hazards” and “Disaster Management Sector” are 
central to civil protection. A notable progress achieved 
between 2017 (adjusted strategy) and 2021 (second prog-
ress report) is the operationalization of a national plat-
form for the Austrian Strategy for Disaster Risk Reduction 
(ASDR), which aims to implement the Sendai Framework 
for Disaster Risk Reduction in Austria.169 The ASDR plat-
form can be seen as a nationwide structure for coopera-
tion between federal and state ministries, mission orga-
nizers, scientists, and the private sector to exchange 
experiences and concepts, coordinate strategies, create 
synergies between the task implementation of different 
institutions and organizations, and for joint develop-
ments in crisis prevention and intervention.170,171 

Action points in other domains of the Strategy 
also support civil protection by offering recommenda-
tions that tackle hazards and their associated risks. For ex-

ample, Action Domain Forestry calls for the establish-
ment of preventative measures to address the growing 
risk of forest fires.172 By 2021, a publicly accessible warn-
ing system for forest fires had been created, and forest 
fires incidences were documented in a database.173 Fur-
ther support for managing forest fires is provided by a 
network of forest roads that are observed and surveyed, 
better GIS-maps, access to water ponds that are used for 
snow canons in winter, and some fire departments have 
been equipped with specialist equipment. However, from 
a resilience point of view, there is still a lack of public 
awareness of the danger of forest fires.174 Plans are under 
way for the creation of up-to-date advice for forest own-
ers on maintaining healthy forests. Each of these steps 
have the potential to contribute to the prevention and re-
covery phases of disaster risk management.175 

All of these action points are supported by a 
new national forest fire action program, Brennpunkt 
Wald: Aktionsprogramm Waldbrand, which was adopted 
in 2020.176 The action program is backed by a specifically 
created sub-fund of the Forest Fund Act (Waldfondsge-
setz), with over EUR 11 million dedicated to forest fire 
prevention.177,178 The action program was originally sched-
uled for release in August 2021 (prior to the Rax fire), but 
a delay caused by various administrative processes en-
abled an extension of the underpinning expert survey, 
which could then be cross-checked with the actual events 
during the Rax fire, resulting in the release of a more ro-
bust action program in August 2022.179

The action program aims to enable adaptation 
to climate-exacerbated forest fires in Austria by improv-
ing the national risk assessment, and by encouraging 
knowledge sharing between municipalities within the 
nine federal states and provinces and with international 
experts. It consists of 39 measures, which are the aggre-
gated input provided by 17 institutions, and with a time 
horizon until 2030. Target domain II, Gemeinsam Wald-
brand vorbeugen und bekämpfen, intersects with civil 
protection by promoting networking and collaboration 
between stakeholders, emphasizes preventive actions in 
high-risk areas, and a call for targeted measures in man-
aging forest fires.180 The Sonderdienste (special services) of 
the Lower Austrian firefighters association provide an ex-
ample of such a targeted measure. The Sonderdienste of 
Lower Austria are dispatches of firefighters with addition-
al training for specific tasks (e.g., diving or medics). They 
are allocated to one of four geographically-divided duty 
stations within the province of Lower Austria. These Son-
derdienste bring their enhanced knowledge to emergen-
cies, and can advise operational control as subject matter 
experts. In January 2020, the association had already de-
cided to create a new branch within these Sonderdienste 
with a focus on forest fires. The plan is for each of the 
duty stations (South, West, North, and East) to have circa 
50 volunteer firefighters with additional training in forest 
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fires and a logistics component dedicated to forest fires. 
Another example is the planned improved communica-
tion with private forest owners that currently are disen-
gaged or lacking guidance, to ensure that prevention and 
mitigation solutions are locally supported.181 

The Rax fire ignited a discussion amongst ex-
perts and authorities about Austria’s capacity to cope 
with climate-exacerbated forest fires.182 One argument 
brought forward by a member of parliament concerned 
the critical state of the military’s Black Hawk helicopter 
fleet. The only two helicopters that were operational 
were deployed to the Rax fire, but if more had been de-
ployable, external support would arguably not have been 
necessary. This argument aligns with the government’s 
assessment of the Rax fire, which found that the UPCM’s 
resource support was not needed, as there were too many 
responders on the scene. It should be acknowledged that 
it was the first time Austria collaborated with the UPCM 
on homeground, and there may therefore have been 
some teething problems. However, it was clear that Aus-
tria benefited from the collective expertise and know-
how made available through the UCPM during the Rax 
fire. The ministries therefore want to facilitate an ex-
change of experts and knowledge both between the dif-
ferent levels of government in Austria and with interna-
tional partners. To date this has only been standard 
practice within the ministries and with academia. They 
assess that Austria, in general, has enough firefighting ca-
pacities for incidents like the Rax fire, but that more 
trained wildland firefighters and specialized vehicles are 
needed going forward.183

By accounting for civil protection capabilities in 
tandem with the national climate change adaptation 
strategy, and by strategically drawing on existing laws 
and provisions, such as the Forest Fund Act, Austria has 
created opportunities to adapt civil protection to the 
known and predicted hazards associated with climate 
change. For example, areas considered vulnerable to for-
est fires receive funding from the national Forest Fund 
Act for specialized equipment to district level firefighting 
units.184 Aktionsprogramm Waldbrand pushes for over-
arching alliances to enable collaboration between actors 
that ensures synergies and information exchange. More-
over, the federal government tries to overcome the obsta-
cles of federalism in crisis management by offering sup-
port to the provinces to implement the adaptation and 
action programs.185

Recent forest fires have also provided political 
momentum to enhance prevention and response capaci-
ties to natural hazards more broadly.186 In October 2021, 
the government presented a new law on crisis security 
(Bundes-Krisensicherheitsgesetz) that was open to public 
feedback in the first quarter of 2023.187 The law aims to 
facilitate rapid coordination (i.e., structures and process-
es) among authorities and institutions in crisis situations, 

regular everyday exchange of information, the creation of 
a new situation center within the Ministry of Interior, the 
establishment of a legal definition of what constitutes a 
crisis, the appointment of a government advisor for crisis 
affairs, and an expansion of the military’s range of re-
sponsibilities in crisis situations.188,189

3.3  France

France was one of many European countries who experi-
enced severe drought conditions in 2022.190 Research 
found the record conditions were twenty times more like-
ly to happen due to climate change.191 2022 was the hot-
test year recorded in France since data collection began in 
1900.192,193 The summer was the hottest and deadliest 
since the record heatwave in 2003, with more than ten 
thousand additional deaths.194 By early August, more than 
one hundred municipalities in France had run out of drink-
ing water, and water use was restricted in nearly all met-
ropolitan departments.195 Together with successive heat-
waves, these conditions created extreme fire danger, and 
during July and August 2022 forest fires burned the big-
gest annual area (72,000 hectares) in France since the 
change towards fire suppression policies in the south of 
France in the 1990s (see Figure 4).196,197,198 The catastroph-
ic fires were also unusual in that they burned in multiple 
regions simultaneously, and in regions that traditionally 
are not considered fire-prone, such as Brittany and the 
highlands of Jura and Vosges. 

The triple-impact of drought, water scarcity, 
and forest fires triggered calls for national reforms. The 
reforms required are urgent. According to the French Min-
ister of Ecological Transition and Territorial Cohesion, 
global warming is causing a 15–40 per cent loss of water 
availability for France.199 The release of a national plan for 
water management is long-awaited. The cascading effect 
of drought, and the possible consequences for critical in-
frastructure, is predicted to be one of the biggest climate-
exacerbated challenges going forward (alongside heat-
waves, floods, and forest fires). There is consequently a 
need for better detection, monitoring, and forecasting of 
drought conditions across France.200,201 By the end of Feb-
ruary 2023, the rainfall deficit had increased for 15 
months, and with 80–85 per cent less rainfall that month 
than on average, the French government issued a water-
warning with potential tougher measures to follow. While 
the conditions had improved somewhat by late April, the 
continuing drought means groundwater replenishment is 
well below average.202 The summer of 2023 may therefore 
become even more challenging than that of 2022 in terms 
of drought, water scarcity, and forest fires.203

The cascading effects of climate change pose a 
significant challenge for policymakers and emergency 
managers, particularly when it results in an unexpected 
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or hitherto unknown increase in the intensity, frequency, 
and scale of natural hazards.204,205,206 Understanding why 
the current conditions are so challenging for forest fire 
management in France – a country who is no stranger to 
forest fires, is therefore clearer when viewed in a histori-
cal context. Historically, only the south of France was con-
sidered fire-prone, with a distinct fire season. All policies 
and resources were therefore organized to prevent and 
fight forest fires in the south, along the Mediterranean 
Sea and in the Pyrenees more so than in the regions to-
wards the Atlantic Ocean. Many of the forests in the 
south are not natural, but planted and intensively man-
aged, and land managers, foresters, and firefighters were 
confident in their firefighting abilities because the forests 
were well managed. However, according to an expert in-
terview, the detrimental impact of climate change, in par-
ticular drought, on the health of the trees, together with 
an increase in fuel load, had been inadequately calculat-
ed.207 Additionally, the growth of the wildland-urban in-
terface (WUI), and the challenge of conveying the impor-
tance of forest maintenance to the owners of the private 
forests, which make up circa 90 per cent of forests across 
France, pose significant challenges. Forest maintenance is 

expensive and time-consuming work, and given the pro-
liferation of forest fires across France, this is a problem 
that needs more proactive information dissemination, 
with the support of municipalities, particularly in regions 
that were not considered fire-prone in the past. The re-
planting of drought- and fire-impacted forests also needs 
careful consideration.208,209,210 Healthy forests are impor-
tant for a range of environmental reasons, in addition to 
the economic value of forestry, and given the growth-
time required for most forests to thrive, it is crucial to con-
sider now what tree species can adapt to or tolerate our 
climate-altered future.211 In response to these challenges, 
EUR 150 million of a EUR 2 billion government-provided 
“Green Fund” have been earmarked for private and public 
forest owners for “renewal and adaptation to climate 
change”, starting in 2023.212,213 An additional EUR 50 mil-
lion will be allocated to research, including experiments 
on tree species adaptation to climate change.

An expert interview also highlighted the need 
for more outreach and community engagement across all 
levels and regions of French society to shift a current dis-
engagement with, or lack of knowledge about, climate 
change, to an understanding of the everyday impact of 

Urban/arti�cial surface areas
 Forest and seminatural areas
 Urban/ARti�cial Surfaces
Burnt Area (France)
 2022
 2012–2021

Figure 4 Areas burnt by wild�re since 2012 in France

Source: JRC EFFIS

https://effis.jrc.ec.europa.eu/
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climate-exacerbated hazards.214 Ninety per cent of forest 
fires are ignited accidentally by humans in France,215 and 
the need to better inform the public about fire behavior, 
ignition, and prevention was flagged in an expert 
interview.216,217 Overall demographic differences between 
the north and south of France, as well as seasonal influxes 
of tourists, make it challenging to find an all-round effi-
cient communication method and message. Risk manage-
ment can be difficult to explain to a group of experts, let 
alone a culturally and demographically diverse population. 
The south of France, for example, has a higher proportion 
of retired residents than many other regions of France. 
While many residents have an appreciation of hazards due 
to personal experiences, the region is also inundated by 
tourists during the summer (fire season), many of whom 
are in a no-news-following “holiday mode” or have little 
knowledge of local conditions and risks.218 The same ap-
plies to flood hazards in different regions during spring. 
There is also an identified need to improve who communi-
cates about what, to which people, when, and why. Mes-
sages should ideally be coordinated across municipalities 
and services, with clearer guidance to people on how to 
act in an emergency. Multidimensional local approaches 
are generally known from disaster research to be more ef-
fective for engaging people.219,220,221,222 Yet, in a centrally 
structured civil protection system, it can be challenging to 
obtain support for bottom-up initiatives or the resources 
needed to address diverse local needs. A new measure by 
the Government – the “forest weather report” – will go 
some way to address this gap, by providing each depart-
ment with a two-day risk forecast on a four-level-scale, 
with prevention messages accompanying the highest lev-
els of risk.223

The scale, frequency, and severity of the 2022 
forest fires also highlighted the stress on, and need for 
more, trained volunteer firefighters, and the importance 
of international assistance, particularly through the 
UCPM, in order to cope with concurrent forest fires.224,225,226 
Ongoing monitoring of fire danger ratings before the 
commencement of the 2022 fire season had already high-
lighted the need for more trained wildland firefighters 
across France, and not just in the traditionally fire-prone 
regions. The reason why this problem had not been ad-
dressed was described in an expert interview as the trou-
blesome gap that often exists between the moment 
when awareness of a problem emerges due to monitor-
ing trends, and the moment when adaptation measures 
are in place to respond to the changing conditions.227 Ac-
knowledgment of this awareness-preparedness gap is 
particularly relevant for Switzerland given the current ef-
forts to prepare and adapt the Swiss Civil Protection sys-
tem to climate-exacerbated hazards, like drought, water 
scarcity, and forest fires, before they become acute.

Most firefighters in the north of France are not 
currently trained in wildland firefighting. While such 

training had been planned for a while, it had not been im-
plemented due to time and fiscal constraints as well as 
competing priorities. An expert interviewed estimated 
that many more trained firefighters are needed – both to 
respond to more forest fires and because longer fire-sea-
sons are placing a strain on firefighters who need holi-
days to rest and recuperate.228 The historical mobilization 
of circa 1,000 firefighters from the north to the south of 
France during the fire-season is no longer possible, as the 
resources are now required in the north too. Furthermore, 
France, like other fire-prone regions of the world, are 
struggling to recruit and retain volunteers firefighters, 
particularly in rural areas, due to demographic and life-
style changes as well as the demanding conditions placed 
on volunteers.229 There have therefore been calls to make 
it easier for employers to release volunteer firefighters, 
initiatives to facilitate the training and secondment of 
volunteer firefighters, and proposals for fiscal and insur-
ance benefits that will encourage both employers and 
employees to support volunteering. There is also an ur-
gent need to take seriously the mental health of firefight-
ers and emergency managers,230,231 while simultaneously 
addressing the angst of residents at-risk.232,233 The capaci-
ty to cope both with the potential and the reality of cli-
mate-exacerbated hazards is greatly increased with men-
tal and practical preparedness.234,235,236

The summer of 2022 provided the momentum 
needed for French authorities to commit to strengthening 
firefighting capacities. In April 2023, an upscaled response 
strategy was announced for dealing with multiple forest 
fires burning simultaneous in multiple regions.237,238 In or-
der to uphold the target response time during high-risk pe-
riods (i.e., within 10 minutes of a fire’s detection),239 the 
number of zonal reinforcement brigades (colonnes) will be 
increased to 51 in 2023 (compared to 44 at the height of 
the 2022 fire season) (see Figure 5). Each brigade consists 
of a command and support vehicle and three forest fire 
intervention groups with 70 firefighters. Additional rein-
forcement will also be made available through the Hepha-
estus protocol, which links the Ministry of the Armed Forc-
es with the Ministry of the Interior and Overseas. In 
addition to the existing 650 personnel from the military 
civil security formations, a reinforcement of up to 150 sol-
diers in three support units and four foot platoons will be 
mobilized in 2023 for the creation of track and firebreaks.

In addition to more boots on the ground, the 
Ministry of the Interior and Overseas’ current five-year plan 
seeks to improve firefighting capacity through a strength-
ened role for prefects during large-scale crises; improved 
daily assessment and communication of hazards via the 
new “forest weather report” that expand detection, moni-
toring, and forecasting capacities via a collaboration be-
tween Météo-France, the National Forestry Office, the Fire 
and Rescue Services, and the Regional Association for the 
Defence of the Forest Against Fires;240 an updated aerial 



RISK AND RESILIENCE REPORT Adapting to Climate Change

22

firefighting fleet; and the joint financing of equipment 
shared between fire and rescue services.241 There is also an 
awareness of the need to improve the flexibility of re-
source mobilization, for example, by prepositioning re-
sources at the closest likely ignition points, and by making 
more equipment and airports ready across France (see Fig-
ure 5). The resources outlined in Figure 5 include two new 
Dash Airtankers, three new water bomber helicopters, and 
four new Air Tractors that will be purchased or leased to 
boost the existing aerial firefighting fleet before the height 
of the 2023 fire season. In the coming years, the Canadair 

fleet will be completely renewed and four additional air-
crafts will be purchased. From 1 June 2023, all of these aer-
ial resources will be managed at the national level with 
oversight provided via the Operational Center for Intermin-
isterial Crisis Management on the Nîmes-Garons Civil Se-
curity base in the south of France.

Equipping all of France for a drier and more fiery 
future is a costly endeavor with a carefully mapped out 
budget. It also draws on bilateral agreements and inter-
national cooperation to enhance adaption. For example, 
the scale of the 2022 forest fires not only resulted in an 
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appeal to employers to release volunteer firefighters to 
assist exhausted crews, it also led to requests for interna-
tional assistance, which was provided through the UCPM. 
France was not the only country requesting assistance to 
manage forest fires that summer. The increasing need for 
international assistance in multiple countries simultane-
ously, due to overstretched national capacities, is posing a 
challenge for the UCPM. The 2022 fire season in Europe 
therefore triggered an extraordinary EU ministerial meet-
ing on forest fires in January 2023, where the decision to 
double the UCPM’s firefighting capacities before the 2023 
fire season was confirmed.242,243 This was followed in Feb-
ruary 2023 by the adoption of a set of disaster resilience 
goals by the European Commission that aim to:244,245

1. Anticipate by improving risk assessment, risk antici-
pation, and disaster risk management planning.

2. Prepare by increasing risk awareness and prepared-
ness of the population.

3. Alert by enhancing early warning.
4. Respond by enhancing the UCPM response capacity.
5. Secure by ensuring a robust civil protection system.

Point 4 of the disaster resilience goals single out two spe-
cific climate-related hazards in need of enhanced re-
sponse capacity – forest fires and floods, with particular 
attention given to the minimum and maximum days of 
response availability, and the minimum number of Mem-
ber and Participating States that can be helped at any giv-
en time:

Article 4.1: “The Union Mechanism should at least 
be able to respond to needs in six Member States 
simultaneously with aerial forest fire fighting ca-
pacities once national capacities are overwhelmed, 
for a minimum of 1 day and a maximum of 7 days. 
In parallel, the Union Mechanism should at least be 
able to respond simultaneously to needs in four 
Member States with overwhelmed national re-
sponse capacities with ground wildfire fighting ca-
pacities, for a minimum of 7 days and a maximum 
of 14 days. Additionally, the Union Mechanism 
should be able to deploy firefighting advisory and 
assessment teams for tactical advice to two simul-
taneous requests for assistance due to wildfires.” 

Article 4.2: “The Union Mechanism should at least 
be able to respond to a flooding event affecting at 
least three Member States simultaneously with 
overwhelmed national response capacities. Such re-
sponse should cover at least the total capability to 
pump at least 20,000 m3  water/hour, for up to 21 
days. In addition, the Union Mechanism should be 
capable of ensuring flood containment, waste man-
agement, dam assessment, and search and rescue 
operations in a flooding situation.”

France is a big supporter of international cooperation, 
with French civil protection experts providing on average 
500–600 actions of cooperation per year.246 The Network 
of European Multi-hazard capacities hub of Scientifics Un-
derstanding and Sharing – better known as NEMAUSUS, 
provides an example of how France is linking national and 
international initiatives. NEMAUSUS was initiated in 2021 
with the long-term objective to transform the existing civ-
il security base in Nîmes-Garons into a fully-fledged Euro-
pean center of expertise dedicated to forest fires.247,248 The 
pilot phase aims to implement capacity building and sci-
entific activities, in line with the pillars of the Union Civil 
Protection (UCP) Knowledge Network, and is open to 
UCPM Member and Participating States, as well as inter-
ested European Neighbourhood Policy countries.249

On a bilateral basis, France has cross-border 
agreements for daily business matters, including mutual 
assistance in the event of a major incident via close cross-
border cooperation. The competing demands on UCPM 
and rescEU resources, and the consequent inability of the 
UCPM to respond to all requests during recent summers, 
has highlighted the equal importance of bilateral agree-
ments for assistance during emergencies and disasters. 
For example, in response to worsening fire seasons, 
Greece and Portugal signed a bilateral agreement in early 
2023 for mutual assistance during catastrophic forest 
fires.250 This raises a question about changing coordina-
tion needs with changing seasonal needs across different 
territories in Europe, and the potential need for regional-
ized UCPM coordination to meet the disaster resilience 
goals. One expert highlighted the difficulty of raising this 
point in an EU-context due to the solidarity clause that 
underpins all of DG ECHO’s work.251 However, they 
stressed that the UCPM will have to position itself and 
manage this situation, as EU-funded resources will likely 
be deployed in these new forms of bilateral / cross-re-
gional agreements. 

One area where the UCPM is proactively ex-
panding its reach is through its collaboration with the 
Union for the Mediterranean (UfM), to implement its 
southern civil protection pillar, and to explore the possi-
bility for a regional solidarity mechanism. The UfM is ex-
ploring ways for its southern region to support its north-
ern region due to the long-lived experiences of 
climate-exacerbated hazards, such as drought and water 
scarcity, in countries, such as Morocco. At the moment, 
the UCPM provides assistance when it is requested by 
countries to the south of the Mediterranean, but not vice 
versa. The UfM is therefore seeking to expand the mecha-
nism of solidarity to these countries, which are in close 
geographical proximity and have hard-won climate 
change experience to share. 

The challenges posed by climate-exacerbated 
hazards in mountainous terrain also makes regionaliza-
tion of resource deployment a relevant topic for Switzer-
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land and the Alps. Mountains have the capacity to “trap” 
problems (access, heat, floodwater, debris flow, etc.) in 
valleys and lowlands, and the ability to be adequately pre-
pared therefore requires skillful anticipation and resource 
allocation through information and capacity sharing with 
neighboring countries. Multiplying bilateral agreements 
with all neighboring countries is particularly important 
for Switzerland, as long as it is not a Participating State of 
the UCPM.252

3.4  Italy

Italy is vulnerable to the effects of climate change due to 
its diverse climatic conditions.253 As a part of the Medi-
terranean region, it is a hotspot for highly interconnect-
ed climate risks.254 During 2022,255 northern Italy experi-
enced severe drought conditions, particularly along the 
Po River basin, which provides roughly half of Italy’s wa-
ter resources.256 The drought conditions deteriorated 
during the summer, which was characterized by high 
temperatures and evapotranspiration rates, and a signif-
icant precipitation deficit (with negative cumulative av-
erage spreads that exceeded 50 per cent of the long-term 
averages). The consequent severe water deficit continues 
to have significant socioeconomic impacts, such as re-
duced crop yields, failed harvests, reduced availability of 
hydroelectric power, and compromised cooling systems 
across northern Italy’s power plants.257,258,259,260 Ecologi-
cally, the hot and dry conditions in the Alps have in-
creased the presence of pests, such as the European 
spruce bark beetle (Ips typographus), which poses a 
threat to the health of forests that act as a natural pro-
tector from avalanches. In aquatic ecosystems, the 
warmer, slower flowing, and less abundant waters have 
resulted in a rise in filamentous algae, common bacteria, 
and pathogens.261

Between 6–15 per cent of the Italian population 
is now estimated to live in regions experiencing severe or 
extreme drought.262 While some regions of southern Italy 
have adapted their regional monitoring systems to better 
manage drought due to a longer history of periodic water 
scarcity, northern Italy is less accustomed to persistent 
dry weather conditions. Until recently, it could rely on the 
accumulation of snow in the Alps during winter, which 
would replenish the flow of water through river basins 
with the spring thaw. However, the winter precipitation 
levels in 2022 failed to alleviate the drought, with a sig-
nificant snow deficit in the Alps (minus 69 per cent) com-
pared to a 12 year-average.263 The temperature anomalies 
at higher altitudes is also accelerating the thaw of perma-
frost and glaciers. In July 2022, 11 people were killed 
when the Marmolada Glacier in north-eastern Italy col-
lapsed after temperatures exceeded 10°C for multiple 
days.264,265 

The forest fires season in 2022 was also impact-
ed by the heatwave and drought, with an unusually high 
number (38) of firefighting interventions in the Italian al-
pine region compared to the previous year.266 However, 
not all of the natural hazards that impacted Italy that year 
were shaped by drought. Southern and parts of central 
Italy had intense local meteorological downpours that 
lead to extensive flooding on the Aeolian archipelago in 
August 2022 and in the Marche region in September 
2022, and cause landslides on Ischia in November 2022. 
According to the European Severe Weather Database, Ita-
ly experienced more than 3,190 severe weather-related 
events in 2022, up from 481 events in 2012.267 

The prolonged and widespread impact of the 
2022 drought led the Council of Ministers to declare a na-
tional state of emergency in July 2022 across nine regions 
and autonomous provinces in northern and central Ita-
ly.268 The state of emergency was extended in January 
2023 for the remainder of the year, and includes newly 
affected regions.269 The declaration enables affected re-
gions to receive immediate financial relief from the fund 
for national emergencies, which is administered by the 
Department of Civil Protection. Additionally, as the 
drought affects not only different administrative divi-
sions (municipalities, regional/provincial, State), but also a 
wide range of ministries, the Italian government estab-
lished a steering committee to address the national water 
crisis and identify intervention priorities. The committee 
is chaired by the Prime Minister and includes representa-
tives form many ministries, including the Chief of the De-
partment of Civil Protection and the Minister of Civil Pro-
tection and Marine Policies. Among the national initiatives 
proposed, is the allocation of EUR 3.9 billion from the Na-
tional Recovery and Resilience Plan to address water man-
agement issues.270 According to the ISTAT, the national 
statistical institute, total losses in water distribution 
amounted to 3.4 billion cubic meters due to a malfunc-
tioning water network. This is equal to 42 per cent of the 
water introduced into the network.271,272,273 

At a local level, several Italian regions and au-
tonomous provinces have taken more immediate steps 
towards addressing the water shortage, such as restrict-
ing water usage in the tourism sector. Yet, the governance 
of the drought crisis in Italy has been fragmented due to 
the diverse needs of different regions and economic sec-
tors.274 It points to the need for a homogeneous national 
strategy to counter the effect of the re-organization of 
the National Civil Protection Service (Legislative decree 
1/2018), which assigned more powers to regional and 
provincial entities and consequently 21 slightly different 
regional/provincial civil protection systems that, while 
following national guidelines, differ in terms of organiza-
tion and operations. The shortage of water could result in 
competing demands for access to water across regional 
and international borders,275 although counter examples 
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also exist, such as the collaboration between the Veneto 
region and Province of Trento in north-eastern Italy to ef-
ficiently manage hydro resources across the Adige river 
basin.276 Italy shares water rights with Switzerland for 
Lake Maggiore and with Slovenia for the Isonzo river.277 
The decision by the Italian authorities to raise the maxi-
mum reservoir level of Lake Maggiore by 1.35 meters 
above the hydrometric zero is contentious, as the conse-
quent increase in water reserves for agricultural activities 
in the Po valley will pose significant challenges for lake-
side settlements in both Italy and Switzerland.278 This 
points to the importance of healthy bilateral and multi-
lateral agreements.

Italy’s bilateral agreements with neighboring 
countries have become less influential in preparing for 
and managing climate-exacerbated hazards since the 
UCPM was established in 2001. While Italy still partici-
pates in bilateral initiatives to strengthen institutional 
collaboration, multilateral agreements are preferred 
from an operational perspective, according to an expert 
interview.279 Italy has always been a strong supporter of 
the UCPM, and the integration of the UCPM’s systems, 
processes, and resources into Italy’s national civil protec-
tion system has resulted in the creation of a universal 
language and standardized operational procedures that 
are understood across the Member and Participating 
States. The expert also expressed a strong belief that 
Switzerland has the potential to play a significant role in 
the UCPM.

Cooperation between Italy’s civil protection 
and civil defense systems is another key aspect of how 
Italy adapts to a changing hazardscape. In contrast to the 
decentralized civil protection system, the centralized civil 
defense system specifically deals with safety and security 
issues that could undermine the national democratic in-
stitutions and create socio-political instability. However, 
the Armed Forces can be called upon to contribute and 
perform specific duties, such as the provision of technical, 
operational, and logistical support to national and territo-
rial administrative organizations.280 This includes cooper-
ating with the civil protection system for tasks, such as 
search and rescue operations, removal of rubble material, 
restoration of critical infrastructure, preparation of base 
camps for rescuers and shelter areas for impacted groups, 
and the mobilization of military vehicles (ground, air, and 
naval) to manage the influx of rescue forces or to trans-
port casualties.281 Examples of successful cooperation, in-
cludes the provision of aircraft support for regional fire-
fighting operations during the 2022 fire season,282 and in 
the aftermath of the recent earthquakes in Turkey and 
Syria, the Armed Forces provided medical supplies, instru-
ments, and personnel, and conducted search and rescue 
activities within the framework of UCPM.283,284

The incentive behind the employment of the 
Armed Forces in non-military operations is twofold. It sat-

isfies a perceived need to utilize resources already fi-
nanced by the public sector, and it increases the capacity 
to cope with increasingly complex crises linked to climate 
change, pandemics, mass migration, energy supply short-
ages, etc. In an expert interview,285 recognition of the im-
portance of the Armed Forces for civil protection tasks via 
the dual use of their skills, technologies, and assets, rest-
ed against a clear understanding that their role is ancillary 
and not a substitute for the civil protection system.286,287 
While the Armed Forces offer additional crisis support, 
the integration of different bodies and actors into the civ-
il protection system creates challenges in terms of organi-
zation and structural coherence. The expert highlighted 
that future issues may arise concerning the integration of 
the Armed Forces within the civil protection system, due 
to the move of civil protection from the Prime Minister’s 
portfolio to the Minister of Civil Protection and Marine 
Policies. This change has created uncertainties, and it is 
still unclear how this may affect the various functions and 
operations of the Italian Department of Civil Protection. 
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4 Conclusion

Lessons learnt
Recent climate-exacerbated hazards and consequent 
flooding, drought, and forest fires have led to tangible 
changes within the civil protection systems of the coun-
tries analyzed in this study. In Germany, a wave of reforms 
is gradually being rolled out across civil protection policy 
and practice in response to the disastrous 2021 floods; 
changes already evident in the response to more recent 
forest fires. In Austria, the lessons learnt from the 2021 
forest fires aligned with policy changes already in train, 
enabling the timely release of a strategic forest fire action 
program as well as practical changes that enhance Aus-
tria’s capacity to manage and respond to forest fires. In 
France, the climate shocks experienced during 2022 made 
it painfully clear how the scale and frequency of known 
hazards have increased, resulting in a need for more re-
sources and personnel that are now being procured, 
trained, and deployed. In Italy, a recent political change is 
resulting in structural changes, but overall its civil protec-
tion system – with its reliance on organized, trained vol-
unteers and a well-integrated collaboration with the po-
lice and Armed Forces – has been thoroughly tried and 
tested over time, and no major changes in response to re-
cent events had therefore been considered necessary at 
the time of this study.288 

Our study also emphasized the important role 
the UCPM plays in enabling timely forecasting and knowl-
edge exchange, and as an invaluable back-up when cli-
mate-exacerbated hazards overwhelm national resource 
allocation and response capacities. All four countries re-
quested and received assistance from the UCPM in re-
sponse to recent events. In the case of Germany, a hard-
won lesson was also learnt when external assistance was 
not requested, which contributed to the response to the 
2021 floods quickly spiraling out of control. Furthermore, 
our study point to the critical need to continually assess 
and adapt the UCPM’s capacities, outreach, and structur-
al set-up in response to the increasing frequency, scale, 
and intensity of climate-exacerbated hazards across the 
European continent.

A key overall finding from our study, which the 
following subsections respond to, is the troublesome 
gap, which often exists between the moment when 
awareness of a problem emerges due to monitoring of 
trends, and the moment when adaptation measures are 
in place to respond to the changing conditions (e.g., as 
evidenced with the catastrophic drought and forest fires 
in France). Acknowledgment of this gap is particularly rel-
evant for Switzerland in its current strategic quest to 
adapt its civil protection system and boost societal 
awareness of climate-exacerbated hazards before the 

toll of regular heatwaves, drought, water scarcity, flood-
ing, and forest fires also become acute in Switzerland 
with climate change.

Linking national strategies and action plans
Our study highlights the benefits of holistic rather than 
sectorial approaches to risks, as activities carried out dur-
ing different stages of the integrated risk management 
cycle invariably form part of a greater whole. Austria’s for-
est fire action program provides an example of how the 
development of a national strategy can clarify responsi-
bilities and streamline the coordination of resources and 
activities across national, cantonal, and municipal stake-
holders in all phases of the integrated risk management 
cycle: preparedness, mitigation, response, and recovery. 
The lack of such clarity and coordination across Italy’s 
drought impacted regions provides an example of a haz-
ards management gap that would benefit from the devel-
opment of a national drought strategy, which is attuned 
to how climate change exacerbates existing problems 
and leads to the onset of many others. Germany’s inte-
gration of drought into its drinking water supply strategy 
is an example of how consideration and recognition of 
climate-exacerbated hazards and their potential impacts 
can be integrated into relevant planning and prepared-
ness documents at all levels of government, such as re-
gional risk analyses, risk maps, and local emergency plans.

The lessons learnt from recent disasters show 
how civil protection can be used as a guiding principle for 
broader environmental and infrastructure assessments, 
capability frameworks, and new policies and legislation 
that are concerned with climate change adaptation and 
mitigation.289 Linking action programs with existing na-
tional and international initiatives can also ensure fund-
ing and a legal basis that can enhance and streamline pro-
gram implementation. Direct funding from the Forest 
Fund Act, for example, propelled the implementation of 
Austria’s forest fire action program. Similar possibilities 
exist for aligning strategic action with existing Swiss legal 
frameworks, such as the Federal Act on Forest, which out-
lines measures for the prevention and remediation of for-
est damage (chapter 4, section 2), with Article 28a specifi-
cally highlighting action against climate change.290

Our study also points to the importance of es-
tablishing thresholds for preparedness and management 
activities for slow-onset disasters. While subsidiarity in 
civil protection works well for acute disasters, it is less at-
tuned to slow-onset disasters due to the difficulty of long-
term resource planning and cooperation across federal 
departments and cantons where shared processes and 
responsibilities are not always clear.291 At the federal level, 
cooperation across international borders is critical for 
shared resources, such as water catchments and rivers, 
and investments in bilateral and multilateral agreements 
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is of outmost importance both before a crisis threshold is 
reached and during acute disasters. On cantonal and mu-
nicipal levels where the importance of integrated risk 
management has been widely recognized, it is critical to 
regularly review the impact of climate change on respec-
tive risk management plans, and for others to support 
them in doing so by sharing knowledge and contacts. Na-
tional strategies could prove helpful for the coordination 
of activities between different levels of government in or-
der to prepare for and respond to the growing risk of cli-
mate-exacerbated hazards, such as heatwaves, drought, 
and forest fires, which Switzerland so far has not been 
widely exposed to and therefore broadly lacks hands-on 
experience of.292

Deepening vertical and horizontal 
integration 
Given the challenges ahead, Swiss Civil Protection and cri-
sis units across all levels of government would benefit 
greatly from adapting now so they are ready to tackle the 
unfolding challenges of climate-exacerbated hazards. 
This will require mandatory, harmonized, and joint educa-
tion and training of crisis units on all levels, with the aim 
to foster sensitization and professionalization of crisis 
units, particularly on lower governmental levels. More 
regular cantonal and inter-cantonal hazard management 
exercises would build capacity and foster knowledge 
sharing. The FOCP has an important role to play, not just 
as a service provider for the cantons in the area of natural 
hazards, but through more active involvement with lower 
levels of government to foster disaster preparedness, re-
source coordination between cantons, and by sharing 
federal resources.293

Fostering knowledge sharing
One lesson that runs through all of the reform efforts 
analyzed in this study is the urgent need to increase and 
formalize knowledge sharing via first-hand experience, 
lessons learnt, and best practice across all phases of the 
risk management cycle. The benefits of such knowledge 
sharing can be used by both experienced and less experi-
enced stakeholders to optimize their own preparations, 
and to identify adaptation needs at diverse spatiotem-
poral scales. Linking experience and expertise across rel-
evant national authorities and ministries, and with inter-
national partners, can also assist decision-makers to 
adapt to increasingly complex risk scenarios and the cas-
cading effects. Accordingly, the consequences of climate-
exacerbated hazards should not only be evaluated within 
the affected organizations, but regularly shared with as 
wide an audience as possible. This requires increased 
networking among civil protection actors, including 
more vertical and horizontal sharing domestically, ongo-

ing exchange with civil protection systems beyond na-
tional borders, and deeper collaborations with the scien-
tific community.

In Switzerland, platforms already exist to facili-
tate the exchange of knowledge between various actors, 
such as extra-parliamentary commissions, inter-cantonal 
conferences, and associations.294 These fora could be used 
more extensively for regular and targeted exchanges con-
cerning climate-exacerbated hazards. It could also be 
beneficial to establish or expand a national knowledge 
database to which all interested stakeholders have ac-
cess.295 This could bring actors who are currently less con-
nected or less affected into the conversation and thus 
further disseminate knowledge and lessons. 

At the European level, such a network exists in 
the form of the UCP Knowledge Network, through which 
lessons learnt and best practices are exchanged and 
made available to all participating countries. By partici-
pating in the UCPM, Swiss Civil Protection would gain ac-
cess to this network, and could benefit from a plethora of 
information and experience from different European 
countries.

Expanding trans-regional and  
international cooperation 
Our study highlights that more trans-regional and inter-
national cooperation in the field of civil protection is not 
only advantageous for the exchange of knowledge and 
experience, but also the development of practical skills, 
such as exercises, training, and joint deployments. Swit-
zerland’s neighboring countries benefit from such coop-
eration via their participation in the UCPM and other or-
ganizations, such as NATO, but also through bilateral 
agreements. With time and repetition, this can also result 
in an alignment of the different civil protection services in 
terms of operational standards, norms, doctrine, and 
equipment, which enhances interoperability.296

The relevance of increased international coop-
eration for Switzerland to address its civil protection 
needs was emphasized in the Supplementary Report 
2022 to the Security Policy Report 2021.297 Switzerland 
does not currently participate in the UCPM or in the civil-
military exercises of NATO. However, following a parlia-
mentary proposal in the fall of 2022, the Federal Council 
made the decision in November 2022 for Switzerland to 
become a Participating State of the UCPM.298 This deci-
sion was opposed in the National Council, resulting in a 
vote in the same chamber in March 2023 that was in favor 
of the Federal Council’s decision.299 Therefore, options are 
currently being explored by both the EU and the Swiss ad-
ministration to enable Switzerland to participate in the 
UCPM, potentially outside of a wider framework agree-
ment between Switzerland and the EU. On the basis of 
current ties, efforts by Switzerland to participate in the 
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civil-military exercises of NATO have so far not led to any 
tangible results.300 

Despite the value of multilateral cooperation, 
the experts interviewed for this study still consider bilat-
eral agreements as having an important role to play in di-
saster management. With the increase in climate-exacer-
bated hazards, the response capacity of the UCPM has at 
times been stretched thinly, especially during the sum-
mer. The inability to assist everywhere at once means 
that bilateral agreements in civil protection will retain 
their relevance, particularly between countries that are in 
close geographical proximity, or who consistently face 
similar types of hazards (e.g., the bilateral agreement 
signed by Portugal and Greece in early 2023). For Switzer-
land, it could be beneficial to update existing bilateral 
agreements to accommodate the changing hazardscape 
with climate change and, where appropriate, create new 
agreements.

Regionalization of capacities
Addressing the impacts of climate-exacerbated hazards 
requires, in some cases, specialized capabilities. While 
these capabilities need to be available, they are usually 
used comparatively rarely, and it therefore makes little 
sense for multiple administrative units to all procure the 
associated equipment. This challenge is addressed in the 
countries analyzed in our study by pooling such special-
ized capacities at a regional level, by acquiring them at 
the national level, or by drawing on the respective capa-
bilities in other European countries via the UCPM.

Similarly, it makes more sense to procure and 
maintain specialized civil protection equipment regional-
ly (e.g., a grouping of neighboring cantons) or at the na-
tional level in Switzerland. The so far little implemented 
but much discussed idea of inter-cantonal Zivilschutz bas-
es could prove useful for adapting to climate-exacerbated 
hazards. In addition to cost savings and increased inter-
cantonal cooperation, the pooling of specialized capabili-
ties could have spin-off results, such as the standardiza-
tion of training and operational practices across 
cantons.301 The location of such bases could be aligned 
with the strategic pre-positioning of assets in at-risk re-
gions to minimize response time (as is currently happen-
ing in France and Austria). This could also apply to nation-
al resources via the Federal Resource Management 
(Ressourcenmanagement Bund).302

By participating in the UCPM, Switzerland could 
draw on such assets in other European countries instead 
of purchasing and maintaining them individually.303 This 
would also give Switzerland the possibility to build up and 
maintain new capabilities with financial support from the 
UCPM (e.g., rescEU), as long as these capabilities are regis-
tered with the UCPM and also made available for deploy-
ment abroad. The UCPM also offers financial assistance 

for the standardization, maintenance, and upgrading of 
existing national response capacities, if they are then reg-
istered as part of the European Civil Protection Pool. Par-
ticipation also provides access to the Copernicus Emer-
gency Management Service, which offers a range of earth 
observation resources, including on-demand satellite im-
agery.

Our study also showed that regionalization is 
being used in neighboring countries as a strategy to in-
crease redundancy in other climate change impacted 
fields, such as vital services, which are relevant to civil 
protection systems (e.g., the consideration of water scar-
city due to climate change in Germany’s revised drinking 
water supply strategy). While there have been similar ef-
forts in recent years to consider the interconnectivity of, 
for example, water catchments in Switzerland, particu-
larly with respect to drinking water supply,304 it could be 
beneficial to further increase redundancies in vital servic-
es through cooperation, coordination, and networking 
across regional and national borders.

Adapting and enhancing resources and 
capabilities
There are three possible complementary approaches to 
adapting and enhancing civil protection resources and ca-
pabilities to climate-exacerbated hazards: an enhanced 
role of the Armed Forces, an increase of civil protection 
resources, including the Zivilschutz, and by better inte-
grating spontaneous volunteers during crises. 

The Armed Forces in all of the countries ana-
lyzed already play a role in managing civil protection-re-
lated crises. In an emergency, the Armed Forces can pro-
vide heavy or specialized machinery and related dual-use 
services, which are not widely available in the civilian sec-
tor, as well as a sustained workforce if required. Thus, the 
capacities of the Armed Forces function as a strategic re-
serve to civil protection structures, or as an instrument of 
last resort in disasters with an unexpectedly high impact 
or prolonged duration. These functions overlap with the 
core tasks of the Armed Forces, which is why their inte-
gration into respective civil protection systems during a 
disaster is reasonably straightforward. None of the case 
study countries, according to our research, intend to ex-
pand the role of the Armed Forces in civil protection sig-
nificantly beyond the current level. 

In Switzerland, it could be beneficial to more 
clearly identify and communicate the resources and capa-
bilities of the Armed Forces, which are available for civil 
protection related purposes, so cantonal planning pro-
cesses can take them into account, and to ease access via 
the Federal Resource Management System during a cri-
sis.305 More joint training and exercises between civil pro-
tection and military actors could also be helpful in im-
proving processes and developing a shared understanding 
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of how to manage natural hazard-related disasters. The 
same applies to a better integration of the Armed Forces 
into the cantonal crisis management structures, for ex-
ample, through a fixed presence in the cantonal crisis 
units of representatives from the respective territorial di-
visions. Should Switzerland participate in the UCPM in the 
future, it could open up deployment opportunities for the 
civil protection-related assets and capabilities of the 
Armed Forces (e.g., the deployment of personnel from the 
Armed Forces as part of Italy’s assistance to earthquake-
stricken areas of Turkey). This could boost operational ex-
perience and potentially strengthen the Armed Forces’ 
understanding of their role in civil protection-related de-
ployments in Switzerland.

Instead of enhancing the role of the Armed 
Forces in response to climate-exacerbated hazards, the 
analyzed countries are integrating new resources and ex-
panded capabilities into their respective existing civil pro-
tection systems. Germany and Italy, for example, intend 
to better integrate spontaneous helpers into their civil 
protection systems during future emergencies. In Germa-
ny and Austria discussions are underway regarding the 
acquisition of new aerial firefighting resources and new 
specialized vehicles with, for example, amphibious capa-
bilities. France is procuring additional aerial firefighting 
resources and training more firefighters that will be de-
ployed to an expanded network of bases strategically po-
sitioned in at-risk areas. There is also a growing awareness 
of the need to take seriously the mental health of civil 
protection personnel who are exposed to more frequent 
and intense disasters with longer deployment times. In 
Switzerland, the Zivilschutz already has the organizational 
set-up with a range of capabilities and operations, which 
can be expanded relatively flexibly in response to climate-
exacerbated hazards. This already strengthens the resil-
ience of its partner organizations, and integrates updated 
protection measures, such as the adaptations made in re-
sponse to the devastating floods in 2005 and 2007.306,307 
Further strengthening the resources of the Zivilschutz, as 
well as a possible expansion of its range of services in line 
with unfolding climate-exacerbated hazards, therefore 
seems logical.

Civil protection capacities can also be expanded 
through a greater integration of spontaneous and/or 
trained volunteers. Germany and Italy have considerable 
experience in this area. After the floods in Germany in July 
2021, thousands of volunteers flocked to the affected ar-
eas to help with the cleanup efforts, illustrating both their 
potential to assist and the challenges of their sustainable 
involvement amidst ongoing civil protection opera-
tions.308 Trends studies show that young people in Swit-
zerland are more likely to engage in event-oriented, short-
term volunteering within loose structures, rather than 
active and long-term involvement in crisis management 
structures.309,310 With climate change, this phenomenon 

and the associated opportunities and challenges are likely 
to be increase in the future. To benefit from the potential 
advantages in a targeted manner, appropriate prepara-
tions must be made before disaster strikes, especially at 
the local level. For Swiss Civil Protection, it could there-
fore be beneficial to plan for an influx of spontaneous vol-
unteers in the event of a crisis, to consider how to inte-
grate them into the regular structures, and to assess what 
role they could usefully fulfill. This could involve the provi-
sion of basic training in order to maximize the usefulness 
of spontaneous volunteers, as it is already practiced in It-
aly.

At the beginning of 2022, Switzerland decided 
against acquiring fixed-wing firefighting aircraft - at least 
for the time being.311 Instead, the suitability of different 
types of aircrafts for Swiss conditions will be investigated 
in-depth. This will include consideration of resource avail-
ability through the UCPM, and the compilation of an over-
view of all civilian and military helicopters available in 
Switzerland today. At present, the helicopters of the 
Armed Forces are primarily used for firefighting; one heli-
copter is usually on standby, and another is available on 
short notice.312 Some cantons, such as Ticino, also have 
agreements with private helicopter companies for paid 
assistance in an emergency.313 Other cantons rely on the 
ad hoc use of private helicopters. This system has worked 
well so far because forest fires in Switzerland have mostly 
been localized events. In view of the increasing risk of for-
est fires with climate change, this system is likely to reach 
its limit soon. Without appropriate contractual obliga-
tions, the growing demand for private helicopters and pi-
lots with firefighting experience in Europe, might see 
these resources deployed abroad in the future when there 
is a need for them in Switzerland. Suitable arrangements 
are therefore advisable at the cantonal and/or national 
level with relevant private companies, as is a potential in-
crease in nationally available resources.

Improving public preparedness and coping 
capacity
Our study also highlights the urgency of preparing the 
public – mentally and practically – for both the acute and 
prolonged impacts of climate-exacerbated hazards on ev-
eryday life. The capacity to cope with catastrophic warn-
ings, worrying about friends and family, gloomy news-
cycles, poor air quality, water restrictions, travel bans, 
evacuations, short- or long-term displacement, etc., 
comes with readiness. It is therefore critically important 
that we prepare as a society to enable individuals to be 
adequately prepared for the psychological and practical 
toll of climate change.314 

Such efforts would benefit from better coordi-
nated risk communication that is tailored to particular 
contexts and audiences. Local hazards need to be actively 
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communicated by the responsible authorities, and for 
many areas target groups should include tourists and 
temporary visitors who may not be familiar with local 
hazards and emergency procedures. Improved risk com-
munication is also a question of the ease with which peo-
ple can stay informed, such as access to up-to-date infor-
mation via AlertSwiss,315 or the development of hazard 
specific preparedness advice, such as those currently 
available for emergency stockpiling.316 These sources 
could also provide information on ways to volunteer in 
the civil protection system, or provide information to 
guide and support spontaneous volunteers during an 
emergency. 

All of these recommendations necessitates that 
the cantons know their current and predicted risk expo-
sure through regular cantonal risk analyses that take ac-
count of how the hazardscape is changing with climate 
change.317 Clear risk communication can also assist jour-
nalists and media outlets to not just report on the head-
line-grabbing horror stories of disasters, but to proactive-
ly communicate about ways to prepare for, cope with, 
and support others, and thus instill proactive participa-
tion rather than despair and dread.

Optimizing situational awareness and crisis 
communication 
Our study shows that the need for timely forecasting, 
well-coordinated situation reports, and mobilization of 
appropriate local capacities at short notice, will continue 
to increase due to climate-exacerbated hazards. Address-
ing this need requires smooth crisis communication be-
tween all levels of government. Forecasting capacities at 
the regional/national level is required to anticipate vari-
ous scenarios, which should be communicated efficiently 
to all parties, including the public. Experiences in neigh-
boring countries show that local authorities and first re-
sponders are not always able to adequately translate 
warnings from national alarm centers into actionable lo-
cal preparedness measures, particularly when there are 
likely to be uncertain further developments. At the same 
time, local authorities must also be able to integrate their 
information into regional/national situation reports in a 
timely and efficient manner.

The alarm chain in Switzerland is comparatively 
well established and communicates efficiently with the 
public and between the authorities at the various levels 
of government. Around 7,200 fixed and mobile sirens are 
available for public alerts, and their activation is followed 
by information via licensed radio and TV broadcasters 
who are obliged to immediately insert public warnings 
and instructions into their programs.318 Since 2018, public 
warnings and behavioral instructions from national and 
cantonal levels can also be disseminated via the official 
multi-hazard warning app AlertSwiss, which is relatively 

widely used and continuously improved.319 In addition, 
Cell Broadcast is to be introduced in the near future.320 In 
case of an emergency, NEOC compiles a consolidated situ-
ation report several times a day from the various relevant 
sub- and specialist situations. This is made available to 
the federal and cantonal partners via the Electronic Situa-
tion Display (ELD) platform. During the coronavirus pan-
demic, this worked relatively well, but the recipients of 
the ELD in federal and cantonal offices could potentially 
benefit if situation forecasts, trend anticipations, and, 
ideally, assessments of resources required were also in-
cluded.321 Parallel to the ELD, the cantons operate their 
own platform for the display and sharing of a situation 
report for intra- and inter-cantonal cooperation in crisis 
management with the Lage-, Führungs- und Informations-
system LAFIS. The creation of (currently non-existent) in-
terfaces between the systems at the two levels of gov-
ernment could create synergies and prevent the 
juxtaposition of different situation reports in the event of 
major crises.

Situation analyses by cantonal and federal au-
thorities could also benefit from increased use of satellite 
imagery and data. High-resolution satellite imagery can 
be a valuable complement to ground-based information, 
especially when on-the-ground data during a disaster is 
incomplete or inconsistent. Incorporating satellite images 
into disaster analysis can help identify affected areas and 
prioritize relief efforts, especially in locations with high 
concentrations of vulnerable populations. Combining 
space-based imagery with other geospatial data sources, 
such as topographic data, weather data, ground reports, 
and population density information could also improve 
the visual representation of a situation, making it easier 
to translate complex information. Integrating satellite 
imagery into the situation report could also assist cost-
benefit analyses of large climate change adaptation proj-
ects, especially when they involve multiple cantons. Swit-
zerland’s neighboring countries already integrate such 
services into their situation analyses through the Coper-
nicus Emergency Management Service, to which they 
have access as members of the UCPM.
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