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Foreword
At Zurich Insurance, we firmly believe thatrisk management
cannot be limited to reacting to catastrophes; it must begin much = ~ N N P v s oz N i A

o 970 carasTop 2 p- daa i1 éiéebmE Al Yeiiol »A& >»01 @1 EA
earlier, with awareness, prevention, and preparedness. Th©ANA . : =

to reacting to catastrophes; g N

that struck the Valencian Community in October 2024 has been a

i 1eD@Y% 1T A @i AsEr or 6Ci1  Yibiekw€nmedi @
weather events. This event not only left a deep mark on the region
and thousands of families, but also compels us to collectively

reflect on how we can build a moreresilient society.

Europe is warming faster than other continents, and the
Mediterranean is one of the regions most vulnerable to climate
change. DANAs, far from being isolated phenomena, are
becoming more frequent and intense. What was once considered
exceptional is now becoming part of a new climate normal. That is
why we need a more transparent and rigorous discourse about the
risks we face, what could happen, and, above all, how to learn to
live with them.

The PERC report we present today was created with this purpose
in mind. This own methodology, allows for an indepth analysis of
what worked, what aspects can be strengthened, and what
lessons we can draw from each event. In the case ofValencia,
“ei11 @FEA 6CI @i Yoeeé»oil &l @oi
highlights the importance of strengthening coordination among
stakeholders, improving territorial planning with climate
adaptation criteria, and moving towards a more inclusive and
anticipatory recovery.

E@i

it must begin much earlier, with
awareness, prevention, and
b1 Apé1T AAI Laal |

Likewise, the report underscores the key role theinsurance sector
can play, not only in response but also in prevention: promoting a
more inclusive insurance culture, developing products adapted to
new risks, and actively collaborating with public administrations to
provide data, knowledge, and solutions that help reduce the
vulnerability of our communities.

We hope this report will not only serve the Valencian Community
but also contribute to the global debate on how to adapt to an
increasingly uncertain environment. Because every extreme event
is an opportunity to learn, improve, and better protect people. And
at Zurich, we are committed to being an active part of that
ansfoandior. 6 a + | A&8it | O&F ¢éi éaxJaoa

Vicente Cancio
CEO of Zurich Insurance Spain
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summary
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Executive summary

Between October 29 and 30, 2024 , the province of Valencia
experienced one of the most extreme rainfall episodes

documented in Spain over the past century. In less than 12 hours,
torrential rains of up to 720 mm accumulated, overwhelming
drainage systems, overflowing stormwater channels, and causing
widespread flooding in the northern interior of the province. The
runoff spread rapidly, flooding the ravine network that drains

toward the coast and triggering sudden floods in densely

Ci»ei @ée £AA &1 /A& aAlthough teedrdinéall dlsé affec@d\ |
the Balearic Islands and other regions in southeastern Spain, the
most devastating impact was concentrated in the Valencian
Community, with 229 of the 237 fatalities (as October, 6th). More
than 2,600 people were injured, 6,300 evacuated, and
approximately 306,000 were directly affected.

Material damages exceeded U [ | » OGN D UL |
Eei £ adJai Fia i A pCr»ee@v @i HI &al
&i A e EOQYee/Fat &i A UL »Qee@ddi i
losses. Additionally, the disaster generated over one million tons of
waste, severe pollution issues, and an estimated loss of 17,000

tons of fertile soil.

Despite its extreme nature, this eventcannot be considered
inconceivable: DANAs (, an isolated highaltitude depression
aJai E 22/&pT Ea@oi PaxeAe [Ei
Mediterranean phenomenon, and scientific literature has
extensively documented that under global warming, these

3. Impacts
of the event

5. Essential
elements

6. Analytical
observations

7. Specific
observations

4. Overview 8. Strategic

episodes tend to increase in both intensity and frequency. The
province of Valencia has a significant historical record of DANAs
over the last century, notably the Great Valencia Flood of 1957,
which resulted in 81 deaths, and theTous Dam disaster of 1982,
which caused 12 fatalities. During this 2024 episode, although the
historical maximum for daily rainfall was not exceeded, the hourly
total rainfall set a new record, nearly double the old one,
demonstrating the extraordinary, torrential behavior. In the context
of global warming, the recurrence of such events is increasingly
likely, underscoring the urgency of rethinking regional resilience.

Although the Valencian Community already had built up
substantial expertise prior to the 2024 disaster 3 including flood
zone mapping and operational protocols such as the Special Plan
for Flood Risk 3 this knowledge was not always translated into
practic@@ers@idaied & the institutional or citizen levels.

recommendations
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9. Conclusions Acknowledgements

Furthermore, the intervention of the Military Emergency Unit
(UME), firefighters, local services, and social organizations during
the first 72 hours3 alongside widespread citizen mobilization3
enabled the rescue of thousands of people, containment of
damage, and restoration of essential services in highly exposed
areas.

Balancing both strengths and weaknesses identified, there is still
good potential for an improved, integrated disaster risk
management, which could be strengthened through greater
redundancy and accessibility of early warning systems, enhanced
coordination across institutions 3 via a unified operational
command structured around CECOPI3 and improved territorial
harmonization of municipal protocols. The experience of Local
Emergency and Reconstruction Committees confirms the
strategic value of citizen participation and the need to structurally

IinQtatibn€ in Wi sodial disseminagoee e Bxisiing howle@ué &hd @i DPinvolve the population in DRM. Additionally, this PERC highlights
its At@gr adiein into deicidion @hakin @havEeerged ag #rlckiald @ @i the importance of integrating psychosocial support  services into

deficits in disaster risk management (DRM), contributing to an
increased exposure of the population and reduced effectiveness
of first response.

Nevertheless, significant strengths were observed in the
management of the emergency. Several municipalities were able

Spanish National Weather Agency AEMET, 112 GVA, and Civil
Protection , which demonstrated effective technical coordination.

DRM plans to reduce the impact of post-traumatic stress,
especially among vulnerable groups.

Although corrective measures have been incorporated during the
T Ew6e A1 pOeak |16 HeViBadi &1 £ |
there remains a tendency to prioritizerapid reconstruction over

(o)

] 9 é téEaeikate thegepraioadts in@dvaBcedhakté dleés/idsud I #hé @ Viesilience and supra-municipal planning, which hinders efforts to

tackle the root causes of the structural vulnerabilities. It would be
advisable to systematically integrate territorial planning and
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climate adaptation criteria into decision-making, limit the
encroachment into flood -prone areas where possible, and
promote nature-based solutions. Alongside strengthening the
technical capacities of key personnel, it is equally important to
promote citizen education on climate risks and foster a culture of
self-protection. Flood drills can serve as an effective tool for
practical learning and collective preparedness.

The October 2024 DANA confirms that DRM cannot be limited
to the emergency phase; it must be integrated transversally into
territorial planning, sectoral policies, and civic culture.
Strengthening anticipatory governance, consolidating inclusive
and reliable early warning mechanisms, and promoting active
social participation are key steps toward evolving from reactive
actions to integrated DRM focused on structural resilience. This
PERC underscores that past collective experience and lessons
learned not only help us understand the recent past but also serve
as a practical guide to reducing disaster risk in an increasingly
accelerated climate change context, projecting the Valencian
Community3 and the broader Mediterranean arc3 toward a solid,
equitable, and sustainable climate adaptation model.

During the PERC analysis, we also identified gprotection gap that
amplifies vulnerability to both ordinary and extreme risks. Closing
this gap requires fostering a culture that recognizes the value of
insurance and ensuring broad, inclusive access. The insurance
sector plays a strategic role not only in disaster response but also
in prevention3 by creating products tailored to evolving risk

Resilience

5. Essential
elements

3. Impacts
of the event

6. Analytical
observations

7. Specific
observations

8. Strategic

. 9. Conclusions
recommendations

4. Overview

scenarios and working closely with public authorities to share
data, expertise, and solutions that strengthencommunity
resilience.
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AEMET

ARPSI

CCs

CEAM

CEAR

CECOPAL

CECOPI
CHJ

ES-Alert

FETAP-CGT

GEIES

GVA
IPCC

JBA
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Spanish National Meteorological Agency

Significant Potential Flood Risk Area

Insurance Compensation Consortium

Spanish Commission for Refugee Aid
Local Operational Coordination Centre

Local Operational Coordination Centre
Integrated Operational Coordination Centre

River Basin Authority

National Public Alert System (Cell Broadcast
technology)

National Federation of Technicians and
Professionals of the General Confederation of
Labour

National Group for Social Emergency
Intervention

Generalitat Valenciana
Intergovernmental Panel on Climate Change

JBA Risk Management (risk modelling
consultancy)

3. Impacts
of the event

4. Overview

LOCSUS

MITECO

PATRICOVA

PERC

SAREB

SEPES
SUDS
UME
uv
UCRP
ZCRA

5. Essential
elements

6. Analytical
observations

7. Specific
observations

8. Strategic

. 9. Conclusions
recommendations

Laboratory for Sustainable Development
Cooperation and Social Urbanism (UV)

Ministry for Ecological Transition and
Demographic Challenge

Territorial Action Plan for Flood Risk Prevention
in the Valencian Community

Post-Event Review Capability

Asset Management Company for Assets
Arising from Bank Restructuring

Public Land Management Entity
Sustainable Urban Drainage Systems
Military Emergency Unit

University of Valencia

Urban Climate Resilience Program

Zurich Climate Resilience Alliance
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2. Description

@ Foreword Executive
of the event

summary

Acronyms 1. Introduction

1. Introduction

1.1. Purpose of the report

This report applies the PERC (PostEvent Review Capability)
methodology, developed by the Zurich Group together with ISET
International, and later refined and applied as part of the Zurich
Climate Resilience Alliance (ZCRA). Its objective is to rigorously

&i A %6l p1 EOFi agée Fel ci celJek | OF
Ei ]| @e FExefka @i 6 a e 2-altjtudesdepredsion p @a 6
aJai mi 1t | 0ei evRAEWU EA | OF " & ek

29 and 30, 2024.

Purpose and scope

Analyze the factors that contributed to the development of the
event and reflect from a systemic perspective on causal
relationships and their consequences, identifying positive aspects
and areas for improvement in preparedness, during and after the
event, avoiding personal attributions. Propose strategic and
operational recommendations, based on the Urban Climate
Resilience Program (UCRP) and the Zurich Climate Resilience
Alliance (ZCRA), covering the full disaster risk management cycle
(preparedness, response, recovery, prospective and corrective risk
reduction) and including improvement proposals and systemic
approaches.

Promote the development or improvement of emergency plans,
resilient territorial and urban planning, multilevel governance, and

3. Impacts
of the event

5. Essential
elements

6. Analytical
observations

7. Specific
observations

4. Overview 8. Strategic

public policies focused on territorial equity and protection of
vulnerable groups.

Collective learning approach

Apply the collaborative PERC approach to generate transferable
lessons and foster continuous improvement of disaster risk

r@Andyéntérit (DBRMY) ard Blifate adpiatiEa spstems, maihiaissgA &

reedtrialie And Q@B value judgments.

vwgei , 011 Ci @13 » &I EEE bW 6» A&
Since its creation by the Zurich Flood Resilience Alliance in 2013,
the PERC approach has been applied in 18 postevent reviews of
different types of floods, including river floods, torrential rains,
wildfires and tropical and winter storms, in urban and rural contexts
of countries with different levels of development .

This framework has proven useful for understanding how a natural
event becomes a disaster, identifying systemic factors that amplify
impacts, and proposing practical recommendations to strengthen
resilience. In this analysis, the methodology is adopted based on
well-documented and verifiable sources, including official reports,
institutional sources, in-depth interviews, and direct observation,
guided by principles of objectivity, empirical contrast, and joint
learning.

1The reports can be accessed on the Climate Resilience
Alliance website: https://zcralliance.ora/perc/

recommendations
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Proven facts

To carry out the report, the analysis team started from proven facts
about the event to describe its physical characteristics, later
contrasted with key stakeholders. The following sources were
used:

A Meteorological records from AEMET: sea surface temperature,
rainfall, and extreme winds during the event.

A Risk modeling studies from JBA: hydrodynamic and rainfall
simulations validated with field data.

A Status and compliance of territorial and urban planning
instruments.


https://zcralliance.org/perc/
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1.2. Methodological approach: the PERC perspective
The PERC methodology starts from established physical facts based on the atmospheric and climatic event (in this case, the DANA
phenomenon), then combines different qualitative, retrospective, and participatory approaches to understand how and why these natural
phenomena turn into disasters. It is based on the premise that disasters are not, in essence, natural, but are the result afxposed
vulnerabilities, institutional decisions, and pre-existing structural conditions in the territory.
STEP 1. Documentary and technical review STEP 3. Triangulation of sources STEPS5. Formulation of recommendations
AbrARQOW@E = 1T ApO6T i ak 6\ 6wt ué¥%e R Conmfraéstiy soeiat ge@dptionsdcithizal ediideficezandF p =+ A Actionable recommendations for both public and private
etc. regulatory frameworks. institutions, communities, and civil society, prioritizing
A Academic studies and university opinions. A Analysis of the Recovery and Reconstruction Plan for the adaptability and risk reduction without assigning individual
A Risk modeling (JBA) and terrain analysis (LOCSUSIIDL-UV). area affected by the DANA from the Generalitat Valenciana. responsibility.
A Instruction-resolution from the Judge of Catarroja:
STEP 2. Semistructured interviews clarifications on the declaration of emergency and structural
A Institutional actors. vulnerabilities in critical infrastructures.
A Technical staff from the administration: territorial planning
managers, health professionals, etc. STEP 4. Identification of good practices and barriers
A Private sector professionals. A Resilience analysis in urban ravines and their interaction with
A Technical staff from social entities. densely populated areas (~1.5 million inhabitants in 1000
A Researchers and specialists. ai 0zl
A Community representatives from Zone 0 and surrounding A Evaluation of Sustainable Urban Drainage Systems (SUDS).
€1 EFéa 2| i @Fet +Cob6a@t 6@ méel &1 ZI
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What is PERC? The PERC approach analyzes the resilience of people, systems, 4. Prospective risk reduction

The Post-Event Review Capability (PERC ) is a systematic method and institutions before, during, and after a disaster, understood as Prevents the build-up of new risks (e.g., adapted territorial and

for learning from disasters once they have occurred, identifying the capacity of a society to achieve its social, ecological, and urban planning).

success and failure factors in DRM. It includes five stages: economic objectives while managing its risk over time. It is not just
€»06CIl pi1 AL6e A Qi Dt »Cl é»0CIl » C®aPoddctbe riskérédaction £1 | £A&1 €1 A €6ée06Q0AUJI b
the recreation of previous vulnerabilities. The actions taken to reduce risk to already atrisk assets (e.g.,

1. Preparation of the review: definition of scope, objectives,
and resources.
2. Evidence collection: gathering meteorological, technical,

reinforcement of infrastructure or updating building codes).
Inthe PERC framework, the analysis ofvhat happened and why it

judicial, and testimonial data. happeneq is orgam_zed groundthe disaster risk management Rlsk.rec.nluctlon requlrgs anticipatory plannl_ng, institutional
- : . . . cycle, which comprises five phases: continuity, and sustained resources over time. However, when an
3. Multidimensional analysis: evaluation of physical, L o . .~ . P
L . . EEI T A £ e LAl 6% Ci at | O adal A
institutional, and social contexts to determine vulnerabilities o ] ) o _
and strengths 1. Preparedness coordination failures, coverage gaps, or infrastructure limits. That is
4 Formulation of lessons learned: derivation of practical and ] 011 Aap 9 i Aa |6 1 O& p» ﬁEH_o T Al (? i A MGC@ a ﬂrdﬁﬁ_lous M‘Em@ﬁo réew aer stren@themms@e A
transferable recommendations. risk, both operational (respgnse protocols) and social (community reduction strategies, leveraging real experience to introduce
awareness and self-protection). structural changes and ensure that the next event does not

5. Dissemination and follow-up: communication of results and

o . . . reproduce the same effects.
monitoring the implementation of improvements.

2. Response
, 011 Fapoi Aa 16 10& pACi @i Pl &i A TedévEinta thachuseEAnD sohsdfuénées @ didasters| RERC

contain impacts: evacuation, search and rescue, distribution of EpbbaxedFa € pil Aa DDA YafE /Al al » & ah
» L i urgent aid. R o conceptual frameworks. Thefive capitals framework (physical,
p w O/& Vié b e gl J or é aJal At 2611 Ci @1 J+# 01 financial, human, social, and natural) ensures an interdisciplinary
society to pursue its social, ecological, and 3. Recovery and multisectoral analysis, highlighting gaps that indicate entry
economic deve|0pment Objectives while , 011 AZapoi Aa 16 1 O0& peri £ | &i A rpom€td vEaforce fesilien®a i 61 @i D a Al e @va/kat
managing its (disaster) risk in a mutuaIIy rebuilding infrastructure and housing, and supporting the o
1 EGI B6T w@i D E&Jl | population in overcoming impacts. Itis also the opportunity to The system‘s,.agents, and |nst|t%|t|.onsfram«-3.wo.rk adds a level of
Eppeaeld I O0F pi1 @i uBp ek 6H p»CaaeA » &uyngersianding apquthpw people imerackwitngnfrestrugtyrasa 6 i a
Definition of (disaster) resilience (ZCRA) future planning. ecosystems, and social or legal norms.

2The acronym PERC stands for Post Event Review Capabilities..

10 E °C1 gV
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summary of the event of the event elements observations observations recommendations (Maps)

This approach highlights that disasters result not only from natural
phenomena but from the dynamic interaction between capitals,
systems, and agents under formal and informal rules that can
reduce or amplify risk.

Together, both frameworks allow PERC to generate practical
recommendations, adapted to the context, and promote learnings i : . s ; f‘l/
applicable at different levels of governance and DRM. This applied | RS tebest e 7 //, /
nature is based on aforensic approach, in which fieldwork |- e e
occupies a central place: direct observation of affected territories
and conversations with key actors provide a level of detail,
understanding, and evidence that would be impossible to achieve
solely from documentary analysis.

'é"

The systematic collection of observations, hypotheses, and
testimonies constitutes a process of deconstructing what
happened, where triangulation between semi-structured interviews
and participant observation allows validating, qualifying, or refuting
explanations about the causes and dynamics of the disaster. This
exercise not only reinforces the credibility of the conclusions but
also provides a solid basis for formulating operational
recommendations, sensitive to local conditions and transferable to
different institutional scales.

Source: Shutterstock / Aitor Serra Martin, ID: 2580395123

1 E °C1 @V
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1.3.Geographic and climatic context of Valencia

The province of Valenciais located on the eastern coast of the
Iberian Peninsula. Itit highly vulnerable to extreme atmospheric
phenomena of greatintensity. TheValencian geographical space
is characterized by its Mediterranean location (its morphology and
diversity of environments),with the presence of a system of
stepped reliefs that, like a grandstand, reaches to the coast.

Within this territorial environment, there is a complex hydrographic
network that crosses the areafrom west to east, aswell as dense
human settlement and pronounced urban development, resulting
in awide system of diverse infrastructures. Theprovince is the
third most populated in Spain, after Barcelona and Madrid.It has

267 municipalities and covers a totalareaof L | + Nt L &1 OI

The total population of the province is 2,710,808 inhabitants (INE -
liai@iCio
Valenciaincludes the city of Valencia and the municipalities of
Horta Nord and Horta Sud, covering 44 municipalities, with a
population of 1,635,239inhabitants. Urban settlement has adapted
to a historic drainage network, formed by ramblas,ravines, and
intermittent channels that converge toward densely populated
areas, particularly in coastal areasand the metropolitan areaof
Valencia.

The ravines of the Valencian Community, under normal conditions,
have dry or low-flow channels, but during episodes of intense

3. Impacts
of the event

] E%@6i & @ A Mmewopditénfatgaol @vet | [ LT 3|

5. Essential
elements

6. Analytical
observations

7. Specific
observations

4. Overview 8. Strategic

rainfall can carry large volumes of water, acting as naturaldrainage
channels that collect and direct surface runoff toward lower-lying
areas.

Due to the low infiltration capacity of the soil and the rapid
accumulation of water in the channels, the ravines can cause
sudden floods that affect infrastructure and housing.

Water can transport sediments, rocks, and vegetation, causing
blockages in hydraulic infrastructures (bridges, culverts) and
increasing the risk of damage. Strong currents can erode the
banks of the ravine, compromising the stability of slopes and
adjacent land.

In areaswhere urban growth has encroached ravine zones, the risk
of material and humandamage increases significantly. In extreme
events, water can overflow the usual channel and open new paths
for runoff.

, wO &£

The Mediterranean climate (temperate with dry and warm summer)
of most of the region is characterized by strong seasonality and
irregular rainfall: precipitation can be very intense, concentrated in
short periods (especially in autumn), andlong, dry summers. This
pattern favors the occurrence of extreme hydrometeorological
phenomena, such as DANAs, whose frequency and intensity have
increased due to climate change aggravated by human action
(IPCC, 2022).This increase is related to the warming of the
Mediterranean Sea,thermal ascent of the air, andincreased
atmospheric humidity. All these elements fuel more violent and
localized storms (Romero & Camarasa, 2024).

recommendations
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From a territorial perspective, it is important to highlight the marked
contrasts between highly impermeable areas (urban centers and
industrial zones),traditional agricultural spaces (foothills usually
dry and awhole system of peri-urban orchards in the Horta de

g el i @& 3 of eqidllyireledantdofebt areas, more present
further inland.

This heterogeneity of environments accentuates differential
exposure and vulnerability to extreme events. For example, the
drought priorto the October 2024 DANA may have caused soil
hardening and consequently reduced water absorption.

3The last major drought in the Valencian Community was particularly severe during

the 202322024 hydrological year, marking the driest start since 1950, with a
precipitation deficit of 69%. This situation has severely impacted agriculture, with

crop reduction estimates of up to 33% compared to the previous year, which was

already considered disastrous (according to periodic reports from AEMET andthe =
peEvetlT FJATODT €pO@Y% , 61 A/ANaElréporB)o i @i | OA

° C1 @Y,
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1.4. Scope of the analysis: temporal, territorial,
and sectoral

From a temporal perspective, the analysis of the episode focuses
on the period during October 29 and 30 in the province of
Valencia, with immediate consequences on multiple local systems.
However, the analytical horizon extends to September 2025, to
incorporate the phases of early recovery, partial reconstruction,
and institutional and community post-event learning processes.
This temporal extension responds to the PERC methodological
principle of analyzing both immediate impacts and absorption and
response capacities over time.

Historically, the report contextualizes this episode in relation to
previous events in the Valencian territory, especially the years
1957, 1982, and 1987, which are relevant precedents both for their
physical impacts and their implications for risk planning. Regional
climate projections are also integrated, predicting intensification
and increased frequency of similar phenomena, according to
trends observed and reported by official sources such as AEMET,
CEAM, or studies from various Valencian universities.

Although the 2024 DANA affected different territories in the
Balearic Islands and the Iberian Peninsula such as Albacete,

, 8al Feedit \ Geebet weiiTeéeboiét
analysis on the province of Valencia, as it suffered the most
damage and, unfortunately, the highest number of human losses.
The evaluation has paid special attention to the most affected

3. Impacts
of the event elements

5. Essential 6. Analytical

observations

7. Specific
observations

8. Strategic

4. Overview i .
recommendations

i Ci 0v.u@p & Qi OEFat YiémaeAEA °6i £ | K
Massanassa, Catarroja, Xirivella, Alfafar, and Torrent. However, the
adopted territorial approach is not limited exclusively to these
municipalities. The analysis also incorporates evidence from other
ERAAEL]T EA 6T T Exél £A ®060%6 20| 0Fat
Palmar, allowing a more comprehensive and multiscalar approach
to the dynamics of the hydrological system. This territorial
expansion responds to the methodological need to consider risk-
contributing factors from different levels and interconnected areas,
consistent with the systemic perspective of the PERC approach.

In any case, the municipalities with the highest levels of physical
impact are located in the flattest and alluvial areas, such as |I'Horta
Sud de Valencia. This geographical space allows for territorial
contrasts in terms of exposure, impact, response capacity, and
institutional and community preparedness. These territorial
variations in impact and response offer analytical elements that
help identify possible structural patterns linked to vulnerability and
inequality, constituting one of the interpretative axes of this report.

The sectoral analysis is structured based on the Five Capitals
approach of the Sustainable Livelihoods framework (Knutsson &
Ostwalk, 2006), allowing the effects of the event to be evaluated
from a multi-scalar, systemic, and comparative perspective:

+81 VuEmoi &t |1 0wa 1 Epo61i wrowCaEa
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Zurich Insurance Spain

10. Annexes

(Maps) References

Acknowledgements

Physical capital:impact on critical infrastructure
(transport routes, electricity grid, sanitation), public
facilities, housing, and essential services.

Natural capital: impact on orchards, marshes, and
ravines; alteration of channels; erosion; loss of
vegetation cover and soil contamination.

Social capital:impact on neighborhood aid networks,
neighborhood associations, spontaneous initiatives,
and informal forms of community solidarity.

Human capital: impacts on physical and emotional
health, institutional and technical capacities, access to
information, and community awareness and
preparedness.

Financial capital: direct and indirect economic
consequences, impact on small and medium-sized
enterprises, role of the of the insurance sector, costs
derived from the emergency and reconstruction, as
well as impact on the banking sector.
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For the response analysis, two differentiated levels are established:

A Institutional response, addressed according to the disaster risk
management cycle, including the phases of preparedness,
response, recovery, prospective and corrective risk reduction.

A Community response, understood as the set of actions
organized by civil society, including self-organization

1m-:l ' ¢ ) ot I/ 4 : . s v B ; mechanisms, daily resilience, and citizen action networks that
ML (¢ W . i [

emerged spontaneously during the crisis.

It is important to emphasize that this analysis does not aim to
assign individual responsibilities, but to understand the systemic
functioning of disaster risk management in the Valencian context.
Therefore, it has been built on a welldocumented and verifiable
basis, including official reports, institutional sources, in-depth
interviews, and direct observation, in accordance with the PERC
methodology and the principles of objectivity, empirical contrast,
and continuous learning.

Source: Shutterstock / d13, ID: 2538859737
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2. Description of the event

2.1. Chronology of the DANA in Valencia

Between October 29 and 30, 2024, extraordinary rainfall was
T E%OT AEA @i 1 OF& pi1 6e @i ukE 60 H
Aislada en Niveles Altos (DANA) episode. This type of atmospheric
phenomenon, an isolated high-altitude depression system,
originates from the interaction between a mass of cold air at high
levels of the atmosphere and a mass of warm, humid air at lower
levels3 in this case, coming from the Mediterranean Sea3
generating high atmospheric instability that leads to very intense,
localized, and persistent rainfall. In this context, the system of
stepped reliefs near the sea played a decisive role by lifting humid
winds, rapidly condensing them, and causing high-intensity
precipitation.

Although the rainfall affected both days; the Balearic Islands and
several regions of southeastern Spaing a C%0 & a
Granada, Murcia, and Albacete3 the bulk of the impact in the
province of Valencia was concentrated on October 29, when the
iocal EEIT A £ éé6xeChlka EALE £ 1
station, 772 mm were recorded in 24 hours (AEMET, 2024, p. 30),
far above the approximately 200 mm observed in other affected
regions, and even exceeding the annual average precipitation.
This accumulated volume in such a short time overwhelmed both
natural and artificial drainage systems, far exceeding their

absorption and drainage capacity.
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Most of the precipitation was concentrated inland, in areas with
steep slopes, where the combination of rugged topography and
soils hardened by prolonged droughts favored extremely rapid

In the Ribera Alta region, the Magro River exceeded 2.3 meters
E»0e Lk | OF vO&i i Ae «ke e @i 1Ci QY
streets into torrents and isolating entire neighborhoods. Although

ge A1 AQGA 61 Yol pekl A
contributed to the saturation of the entire basin, generating

hydraulic backflows and collapses in drainage infrastructure.

for much of the year, began to carry massive volumes of water
toward lower elevations, causing a sudden and very violent
hydrological response (Figure 1).

Many traditional infrastructures, such as the Tous canal and
various historic agricultural irrigation systems, proved insufficient
to contain the excess water, aggravating the extent and severity of
the flooding.

At 07:36 on Tuesday, October 29, the State Meteorological
Agency (AEMET) activated the red alert for heavy rain in the
northern interior of the province of Valencia, extending it to the
entire province at 09:41, in view of the critical evolution of the
episode. By mid-morning, runoff reached the network of ravines
and ramblas draining toward the coast, activating critical points of
flow accumulation. Among them, the Poyo ravine, descending from
the interior toward densely urbanized areas of southern

, C /I Y@ metrdpBlieas BaRricia, became the main vector of flooding.

wwmoi Agi b 16 1 0A& i OF AR=xe6E ¢&i |1 0ga
noon, exceeding the alert threshold.

i O0&£ wCi Ua i &l £61 6&6 DOV &
+J LnKILt @i O&A 1g@aski (16 Lttt
capacity and equivalent to the ordinary flow of the Ebro River in
many of its stretches, causing severe flooding in municipalities
aCwbd ea ®e ACGat ®Aeget mogweiJet
Massanassa, and Catarroja. Simultaneously, other channels such

as the Barxeta, Casella, Estret, Murta, and Les Bases ravines also

overflowed, affecting both urban areas and agricultural land.

, Fut
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2.2. Intensity, precipitation, and meteorological
variables

The DANA episode that affected the Valencian Community
between October 29 and 30, 2024 3 with residual meteorological
effects until November 43 constitutes one of the most extreme
events recorded in the region in terms of precipitation intensity and
temporal concentration. While the core of the event can be
considered to have taken place during October 29 and 30, a
broader perspective shows that rain began moderately on the 28th
and continued weakly until November 4. However, nearly all
catastrophic impact was concentrated in less than 12 hours, during
the early morning and afternoon of October 29. This circumstance
requires nuance in the concept of "persistence" in technical
analysis, differentiating between the total duration of the
phenomenon and its destructive core.

Synoptic characterization of the evento

According to the technical report from the AEMET (2024), the
DANA formed from the isolation of a depression at high levels of
the atmosphere over southwestern Spain, which slowly moved
eastward until it was above the Valencian coast in the early hours
of the 29th. The interaction of this depression with a warmer and
more humid Mediterranean generated a particularly unstable
atmosphere. The sea, with higher than usual temperatures, acted
as a huge engine providing energy and water vapor to the
atmosphere®. That extra fuel led to highly intense storms that grew
rapidly in height, reaching several kilometers thick. Most relevant

3. Impacts
of the event

5. Essential
elements

6. Analytical
observations

7. Specific
observations

4. Overview 8. Strategic

was that these storms did not move quickly but remained almost
stationary for hours over the same territories. This combination of
very active and nearly stationary storms was responsible for the
rainfall being so intense and persistent, far exceeding the natural
and urban drainage capacity of that area.

Spatial distribution and precipitation records

Rainfall records far exceeded established emergency thresholds,
reaching values equivalent to return periods over 500 years,
according to studies by CHJ and AEMET. In this episode,
precipitation intensity 3 more than its total duration3 was the main
determining factor of impact:

A i 10& wCiUa 1 £ E6T1 66DQ%Eeae al
hours, the maximum value of the episode and one of the
highest documented in the region in recent historical series.

A In Carcaixent, more than 320 mm were recorded in 24 hours,
with concentrations above 200 mm in just five hours.

Ali Agi Avet TFHF 11 EE £ 1
Ontinyent, Alzira, and Tavernes de la Valldigna, more than 400
mm accumulated in 72 hours.

A Intensities above 60 mm per hour were documented during
nighttime and early morning periods, which aggravated risk by
hindering mobility, visibility, and early activation of institutional
and community responses.

recommendations
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Critical meteorological variables during the DANA
episode®
During this event, extreme atmospheric conditions were recorded

that favored the development of severe storms and amplified their
destructive effects. The main variables observed are listed below:

A Wind gusts above 80 km/h in open areas, causing tree falls,
structural damage to buildings, and power outages. The
combination of strong winds and saturated soils increased
vulnerability of urban trees and exposed infrastructure.

A Atmospheric pressure below 1000 hPa, favoring moisture
accumulation in lower atmospheric layers and prolonging the

e1 20+ L ANLy Jeh eF o & EOT 8 A Rbob

A Sea surface temperature 1.8C above the historical average.
The anomalous warming of the Mediterranean intensified deep
convection, generating more violent storms, according to

O06C1 at EOQ&xA i

4High atmospheric instability (CAPE > 2500 J/kg), stationary multicellular systems
due to atmospheric blocking, surface pressure < 1000 hPa, and Mediterranean Sea
Surface Temperature +1.5C above the historical average: a combination of factors

that intensified the convective system associated with the DANA.

@i I

5 Methodological note: Themeteorological variablesindicated have been cross-
checked through source triangulation (documentary, testimonial, and

meteorological modeling), in linewith the principles of retrospective forensic
analysisunder the PERC methodology. Their identification as critical is based on

the analysisof synergistic interactions that amplified the impacts onthe i &1 T @i 61
social,economic, and environmental systems.
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CEAM (2023). This increasingly frequent thermal anomaly was
& akl wewi 61 @i

A Relative humidity above 90% in lower and middle layers. This
humidity favored the formation of intense stationary storms and
concentrated precipitation, aggravating the risk of flash floods.

Considerations for DRM

As this section is part of the objective description of the event
(section 2), it is limited to descriptive elements, with most

implications and analytical reflections transferred to later chapters.

Nevertheless, it is anticipated here that the October 2024 DANA
should not be understood as an isolated event, but as a
manifestation of a new climate regime of high variability and
intensity. This phenomenon is replicable in other regions of the
western Mediterranean, so its study provides relevant lessons not
only for the Valencian Community but for all regions exposed to
similar phenomena.
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Figure 1. Rainfall intensity and flood areas
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2.3. Comparison with past events

We are currently witnessing a sustained increase in the intensity of
precipitation on the Mediterranean coast, driven by global
warming. This phenomenon is manifested through increased
evaporation and atmospheric moisture availability, as well as by the
alteration of general wind circulation patterns. The reduction of the
thermal gradient between the poles and mid-latitudes is

generating broader and slower planetary waves, which favor the
persistence of extreme rainfall systems. At the same time, rising
surface temperatures induce progressive drying and compaction
of soils, reducing their absorption capacity and amplifying the
speed and violence of surface runoff during torrential rain
episodes.

A recent analysis by World Weather Attribution (2024) concludes
that episodes of intense precipitation in a single day are now 12%
more intense and twice as frequent as in the pre-industrial climate
(approximately 1.2C cooler).

In this context, the episode of October 29 and 30, 2024, in the
province of Valencia constitutes one of the most intense rainfall
events recorded in Spain so far in the 21st century, both for
accumulated volume and rainfall cadence. The data collected at

doubled historical precipitation records for 1, 6, and 12hour totals,
it can be concluded that the high mortality was directly related to

AR October 14, 1957 (Valencia city)494 mm in 24 hours, I OF Ee Al +a AEEITA £ 1611 £l | 08 20
during the tragic Turia flood, which, among other precipitated, the intensity and speed of the discharge generated
reasons, motivated the diversion of the riverbed. sudden, aggressive, and very difficultto-manage floods.

A Octaober 20, 1982 (Tous/La Ribera Alta) 635 mm in
24 hours, in the episode that caused the Tous dam
break and severe flooding in the region.

A November 3, 1987 (Oliva, Safor region)an estimated
817 mm in 24 hours.

The 2024 episode did not surpass this last record for 24-hour
accumulated precipitation, but it nearly doubled previous national
records for 1, 6, and 1zhour totals, with respective values of 185
mm, 621 mm, and 720 mm.

In terms of human consequences, the "Great Flood of Valencia" in

1957 left at least 81 dead, while the dam break in the "Tous Flood"

in 1982 caused around 12 fatalitie§. For the 1987 Safor flood. no 6 An additional 18 fatalities were recorded during this event, which were not related
' ’ to the rupture but occurred upstream as a result of a bus being swept away while

i O&£ wCi Ua aiei@6i 1 Ap1 FarEili & i érelpde affighal mogtality data has bgen fGupdC despiie holdingithet & aaramsporting workers leaving the Cofrentes Nuclear Power Plant.

totals. Since 1950, at least four major torrential rain episodes have
been documented in the province of Valencia, among which three
historical events stand out for their intensity:

national record for daily accumulation. ) ) ) )
7 Methodological note: This comparative analysis has been developed based on
official data from the Spanish Meteorological Agency (AEMET) and verified

In contrast. the 2024 DANA caused the deaths of at least 229 historical studies. Events prior to the 20th century have been excluded due to the
o . . L . . lack of verifiable instrumental records, in accordance with the validation criteria of
people in the province of Valencia. Considering that this episode the PERC methodology.
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2.4. Impact map?® (urban/rural areas most
affected)

The territorial distribution of the impacts generated by the DANA in
the province of Valencia is represented in the following map, which
classifies the affected municipalities according to the level of
emergency officially activated by the Generalitat Valenciana, in
accordance with the resolutions published in the Official Gazette
of the Generalitat Valenciana (DOGV). This categorization has
been used as a starting point, although it should be interpreted
with caution, since the declared emergency level may not always
accurately reflect the real impact experienced by each
municipality. The emergency is activated based on forecast
meteorological conditions and operational capacities, not on the
material or social damage ultimately recorded.

Three operational levels are identified, in ascending order of
severity:

A Emergency Level 1Municipalities with local emergency
activation and significant but contained impact, managed with
their own resources.

A Emergency Level 2:Municipalities with severe impact, requiring
regional reinforcement with possible activation of the CECOPI
(Integrated Operational Coordination Center) and widespread
damage to services, mobility, and urban environments.

A Emergency Level 3: State activation in the face of large-scale
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catastrophes requiring the establishment of the CECOPI and
the intervention of extraordinary state resources, including the
Military Emergency Unit (UME).

The activation of emergencies is structured according to territorial
scope and event severity. At the municipal level, the mayor can
declare and activate local emergency plans up to levels 1 or 2.
During the October 2024 DANA, regional management remained
at level 2, reinforced with state resources (including the UME)
through inter-administrative coordination mechanisms, without
formally declaring level 3.

The authority to declare the different levels, phases, or emergency
situations lies with the regional minister responsible for civil
protection and emergency management. It is also the
responsibility of the same minister to decide on the establishment
of the CECOPI when the evolution of the emergency requires it,
thus providing the system with a centralized body for coordinating
resources and actions to effectively address the situation.

If the emergency transcends the regional territory or requires
mobilization of state resources and powers, the central
government can intervene by declaring a State of Alarm or other
civil protection measures, ensuring inter-administrative
coordination and mobilization of resources at the national level.

Moving to level 3 has significant technical and political

recommendations
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implications. Operationally, it means centralizing the response
under the authority of the central government, with loss of direct
operational control by the regional administration. This requires
reorganizing resources and command structures, which can
increase bureaucracy and slow decision-making if there is no
smooth coordination.

Politically, raising a catastrophe to level 3 implies acknowledging
that the emergency exceeds regional management capacity. This
declaration, while allowing access to extraordinary funds,
international aid, and additional resources, also generates public
and media pressure on the central government, forcing it to explain
the situation. In this report, in addition to the emergency levels, the
p ° 6 i Aatehadry is included, used in institutional and media
accounts during the crisis to refer to municipalities with
catastrophic impact.

8 The maps have been developed based on official emergency resolutions (DOGV),
cross-referenced with cartographic, photographic, testimonial information, and
fieldwork carried out as part of the study. Since official categorization does not
always reflect the actual extent of the damage, additional elements have been
incorporated to represent the observed effective impact. The cartographic
representation aims to provide a rigorous, synthetic, and scalable visualization of the
spatial pattern of territorial impact, enabling multiscale analysis and facilitating
territorial comparison with other exposed Mediterranean regions. They have also
been generated by the technical team using GIS data, official databases, and
georeferenced testimonies. The maps will include differentiated layers for urban,
agricultural, and periurban environments; a detailed legend; graphic scale; data
source indication; and classification criteria. Their design ensures visual clarity,
territorial accuracy, and comparative usefulness for postevent evaluation and
planning processes
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These cases were characterized by the functional collapse of
critical infrastructure, prolonged interruptions of basic supplies,
€i A akesmEl £ A1 ePDE 16 Ci»eéi
category does not replace official levels but serves as an
analytical tool to describe the concentration of extreme impacts
within the official level 2 classification (Figure 2).

ei A 1

As observed, the most exposed municipalities are located in the
regions of La Ribera Alta and especially I'Horta Sud, coinciding
with areas of high hydrographic exposure, strong urban
concentration, and limited drainage capacity.
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Figure 2. Territorial impact due to the DANA and declared emergency levels

9. Conclusions

e

)

A e
Alborache. s
/
/i
‘Macastre
NSRS
I

_ DosAguas

Millares|

10. Annexes
(Maps)

e /
iz, Tous A
‘ e S /V\/:‘g :

References

nitserrat

e
~ Benimodo

A

A

P,
%3 1a R3bia Llargal

Castelg\z/

Acknowledgements

Mapuel Rafelguaraf -
=

2]
Barxeta

Zurich Insurance Spain




Analysis of the Impact of the DANA in Valencia and Recommendations to Strengthen Climate Resilience Zurich Insurance Spain

Foreword Executive Acronyms 1. Introduction 2. Description 8. Impacts 4. Overview 5. Essential 5 Analyt_|ca| 7 SpeC|f_|c 8. Strategic ; 9. Conclusions 10- Annexes References Acknowledgements
summary of the event of the event elements observations observations recommendations (Maps)

3. Impacts of the event

IMPAGTLOSIFISTCOS
MU ESEAYARES

3.1. Physical impacts (infrastructure, transport,
housing)

C | 7= Mar Mediterraneo
. Benaguasil S

The floods caused by the DANA resulted in large-scale material NO solicitudes CCS: y ’ 208 I
Aeiepmt E@i O & AQ@i Al Gipew o ; ] ' ' ' o
Fai @i &1l FA &0 eppi1 6E@I &1 F=J ul |

damage to public infrastructure and insured and uninsured losses

@i pi1@eei £ piop A | @Ft T EpT fFa i
total economic cost (Figure 3). This estimate was generated from
internal reports by the Generalitat Valenciana, the Insurance
Compensation Consortium (CCS), and the EMPLEA UPV Chair
(2025), triangulated with municipal sources and methodologically
validated within the PERC analysis framework.

Q
Camporrobles

i
I L

Intensidad dafios (solic. x 1.000 hab.):
[ Muy Baja (<10)

[ Baja (10-25)

] Media (25 - 50)

I Atta (50 - 100)

I Muy Alta (>100)

Infraestructuras criticas:

N 1CO1: Presa de Buseo
/' IC02: Presa de Forata

The CCS recorded more than 249,984 compensation claims, of oy IOl oA i Ve 050

; . . . /\ 1CO4: Linea Alta ; 4 .mmmwapﬂbll(ada%hda - %1.800 M€
which 238,516 were located in the province of Valencia, mostly for [\ 1005:Linea de Cercanias C1,C2-y C3 - Viendas fecads11.200 o
i . /\ IC06: Subestacion Eléctrica Torrent - Vehiculos dafiados: >141.000

property damage. It is also noteworthy that 33,569 claims were R e e msr%gng&m%

 Huella Inundacién (DANA 2024)

denied due to duplication or lack of coverage. According to the
twenty-third information note published by the CCS on September
18, 2025, 207,558 claims had been paid, for a total amount of
L+t LTI+ ENEE &ai O6CDO | O& , , pFosdiMgiSeqPpgcalinpérs | | OF HGI ¢ Y%o6al EQee
EEYEEA Ul 1A »QPexed6i O0i Wk See pA ADBIi D Y%eé @i a &1 £ Yeda FAl wOEa £

figures are complementary to losses recorded in public and private

-C«m&nﬂ&wﬂhdﬂ?ﬁw

-cs(muuummm, nivel agregado).
 Infraestructura de Datos Espaciales Valenciaria ('DEV).

——— Red hidrografica
- Masas de agua

) i ) In particular, the infrastructure of the affected municipalities reservoirs, and dams3 as well as in transport networks, especially
assets that are notinsured, since the CCS covers allinsured 5 cyper FA Asi 6D/AE ceeC/AA &1 1 61 /£ | Bats, railwbys, And to@istice BUbS. Ih thescaide & sevesal dEms, O& |
?ssets. Partofthe plfbl'c infrastructure was not |n§ured (Ministerio 80% of the damage concentrated in essential water systems3 situations of hydraulic stress were documented that raised
AE 6%%06i 61 Uet , 01 A& @6 J 61 p1 A et _ [ LT L] . . .

such’as water treatment plants, sanitation networks, pipelines, concerns about their structural integrity.
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Damage to water infrastructure limited access to drinking water in
several municipalities, increasing the risk of infections for both
ecosystems and the population. At the same time, the interruption
of transport networks hindered the arrival of supplies, health
personnel, and humanitarian aid during the initial phases of the
emergency, slowing down response capacity.

More than 11,200 homes were affected, and it is estimated that
approximately 10,000 elevators were put out of service, severely
restricting vertical mobility, especially among the elderly or people
with disabilities. Flooding was documented in underground
garages up to 8 meters deep, compromising the structural stability
of numerous residential buildings and forcing emergency
evacuations. In addition, more than 142,000 vehicles were
affected.

The volume of waste generated by the massive destruction of
automobiles3 including oils, fuels, batteries, and plastic
components 3 constitutes a significant environmental risk. Some
sources, such as the fishing community of EI Palmar, have
reported an increase in water pollution levels in the Albufera lake
after the event, leading to the prohibition of the commercialization
of certain species due to health risks. This aspect, barely
addressed in local publications, has been noted by international
studies and requires specialized monitoring, given its potential
cumulative impact on vulnerable ecosystems.

In terms of financial coverage and access to aid, relevant
differences have been identified between population groups.

3. Impacts
of the event

Zurich Insurance Spain

5. Essential
elements

6. Analytical
observations

7. Specific

8. Strategic : 10. Annexes
. 9. Conclusions
observations

recommendations (Maps) References

4. Overview

Acknowledgements

While many insured people were able to access compensation
quickly, others3 especially migrants, tenants without their own
policy, or with precarious documentation3 faced greater
difficulties. This gap in access to recovery has increased the
vulnerability of already disadvantaged sectors, which will be
analyzed in more detail in the sections on social impact. The
eligibility conditions for public aid and barriers to accessing
insurance will be specifically analyzed in the methodological and
recommendations section.

Finally, although this section focuses on physical impacts, it
ad6CaeA »A& A pOeagesFA 1 0ei |1 0F 1A
community fabric played a key role in mitigating damage and in the
post-event response. Through organized mutual aid networks,
OV e Al O 0Fa |1 6»0xedeFA 1 £aGCT Y
according to data from the Valencian Coordinator of NGOs3
contributing to urban, housing, and basic services reconstruction.
This capacity for social mobilization will be analyzed in greater
depth in later sections of the report, within the framework of
community resilience and institutional strengthening.

Source: Zurich Insurance Spain
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3.2. Social impacts (vulnerable population, health,
evacuations)

The October 2024 DANA caused 237 confirmed fatalities,
according to official data from the Government of Spain.. This
figure includes 229 in the Valencian Community, 7 in CastillaLa
Mancha, and 1 in Andalusia (Moncloa, 2025).

In addition, more than 2,600 people were injured, according to
official data collected by emergency services and verified by the
Generalitat Valenciana.

According to the Diagnostic Report of the Economic and Social
Recovery Plan of the Generalitat Valenciana, the total number of
people affected by the DANA exceeded 306,000 within the
Valencian Community. This figure is based on people living in
highly affected areas (32 municipalities), which may differ from the
actual number of people affected.

The conditions of rainfall intensity, sudden discharge, and water
accumulation in vulnerable structures (such as garages,
basements, and storage rooms) have been described in reports by
Civil Protection (2024) and the technical analysis of the National
Geographic Institute as critical factors contributing to fatal risks,
especially in densely urbanized areas with poor rainwater drainage.
While it is not possible to establish direct causalities without a
complete judicial investigation, available data show a possible
pattern of impact on certain population groups. These pattern

5. Essential
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6. Analytical
observations

7. Specific
observations

4. Overview 8. Strategic

were triangulated with testimonies, official sources, and direct
observation during fieldwork:

People over 65

Various records and judicial analyses indicate that the elderly
were overrepresented among the DANA victims, with 48% of
the deceased being aged 70 or older.This overrepresentation
reflects the high vulnerability of this age group, associated
with both physical and mobility limitations and structural
factors in housing (living more frequently on ground floors,
difficult evacuation) and late receipt of alerts. Although
available data focus on fatalities, this evidence underscores
the need for age-differentiated approaches in DRM and early
warning.

Population under 16

Although there are no official data on the exact proportion of
minors affected by the 2024 DANA, various reports highlight
their psychosocial and educational vulnerability. Studies by
Plan International, Educo, Entreculturas, and Save the Children
indicate that among adolescents aged 12 to 21, 40% showed
mental health problems and nearly half required psychological
support, while 37% had concentration difficulties. 80% of
families observed significant emotional changes among
children (fear, anxiety, insomnia, sadness), and more than
163,000 minors suffered educational impacts, including
40,000 with temporary interruptions in school attendance.
These findings show that children and adolescents were
especially vulnerable to the emotional and social impacts of
the disaster.

recommendations
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Migrant population

There are no official data quantifying the exact percentage of
migrants among the population affected by the DANA.
According to the INE (2024), the foreign-born population
constitutes approximately 11% of residents in the Valencian
Community, which can be taken as a general demographic
reference. Various reports from social organizations (such as
the Valencian NGO Coordinator) and testimonies collected
during fieldwork indicate that the migrant population
experienced disproportionate exposure to impacts due to
factors such as language barriers, residential overcrowding,
job insecurity, and difficulties accessing official information
and public aid. These qualitative elements suggest the need to
further analyze how structural vulnerability affects this
population group, although there are currently no official
disaggregated figures.

Women victims of gender-based violence

There was an increase in reported cases in the weeks
following the event, particularly in areas of forced evacuation
or loss of habitual residence. According to the Ministry of
Equality, at least 94 new risk situations were identified in
affected municipalities.

Family units with dependents

Reported high levels of emotional overload, difficulty

accessing public aid, and lack of safe spaces for their children

8i A EeAE ] @i | A po1e&1J EeswC
UPV, 2025).
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In all age groups, persistent symptoms of emotional suffering were
detected: anxiety, insomnia, a sense of institutional abandonment,
and breakdowns in support networks ). The floods caused the
destruction or disruption of educational centers in many
municipalities, resulting in the relocation of students and the
consequent loss of bonds and community fragmentation, which
are generating lasting effects on the social fabric of children and
youth.

The destruction of playgrounds and play areas was one of the

visible and prolonged consequences of the event. For months,
numerous facilities were unusable, reducing opportunities for
socialization and recreation for children. This temporary loss of
%611 Ci@iJ apewma 61 061 abdingdiuth & Yi
also created additional social harm for families by depriving them

of safe and familiar environments for coexistence.

Various professionals, members of the teams of the associations
interviewed, also pointed out a cultural barrier to recognizing
emotional suffering, especially among adult men, which limits the
use of psychological resources and deepens the effects of
untreated trauma.

In terms of forced displacement, more than 6,300 people were
evacuated preventively or in emergencies, many with little time to
prepare. Conditions in reception centers varied significantly
between municipalities, and although spontaneous solidarity
networks were activated, structural aid arrived with varying
intensity. Community response played a relevant role, especially in
areas with a strong associative fabric, partially reducing the
vulnerability of people previously integrated into these spaces
(CVONGD, 2025).

Source: Shutterstock / Natursports, I1D: 2546165919
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3.3. Economic im pacts (Commerce Agriculture and the drop in regional demand during the following months.

Industry)

During the investigation, we identified small and medium-sized
enterprises (SMEs), selfemployed persons, and family farming
operations as particularly impacted. The most affected regions are
®*rFo1 i & pCAt+ - ®>Re’auee1a IeammgenloremanA |
e?Oooabusmesses close% SiX montﬁcE later anJ between %Od’anoll
1,150 at risk of definitive closure, which could affect up to 5,000
jobs. In several cases, we noted an absence of specific insurance

for business interruption or climate coverage
@Y. eb6aaka el e16Ci A arlllt

The Isolated Depression at High Levels (DANA) that affected the
province of Valencia between October 29 and 30, 2024, caused
&1 A6 01 @Y Yibmaeépa Ll 6H DI £
consolidated estimates by the PERC team, based on internal
reports from the Generalitat Valenciana, the Insurance
Compensation Consortium (CCS), and the EMPLEA UPV Chair
el ITEZt ped¥vAE | OF 161 8 AEY%OI 61
This figure includes:

» Deeeedoi |

Zurich, as a participating entity in the PERC, has pointed out the
importance of advancing towards a greater culture of risk
management and risk transfer. Promote training and a risk culture,
avoiding damage as much as possible, but at the same time
ensuring proper risk transfer.

A Damage to public infrastructure and critical facilities:
EppT OEQi el AFAJ ULl A »PBeedoi l
A Insured damages in homes and vehicles (managed by the CCS
¢ A oiacCieine AlolgrazK UHIA »It?salem%c()artgnitthat people, assets, companies, and businesses
have a greater insurance and risk management culture, facilitating
access to insurance including vulnerable people, especially in a
context of increasing exposure to extreme climate events.

A Insured damages in agriculture and livestock (managed by
Pi 6aAPCi 63K Utl 1 Qeedoil

A Direct and indirect economic losses in productive sectors

. i o oA Itisimportant to note that there is still some confusion regarding
(commerce, agriculturez uninsured-~ K & i e AAJI

the operla‘mon o?the‘ﬁsuranc‘e ompensation Consortium. For
coverage against catastrophic risks to exist, it is essential to have a
correct policy. In addition, the insured amounts and contracted
guarantees must be properly adjusted to the level of the risk to be
covered. This specific part is key to ensuring adequate protection
and avoiding misunderstandings about the real scope of available

doi

This last category includes both the loss of productive capacity
and the interruption of commercial, industrial, and agrifood
activities, as well as the negative consequences on supply chains

I
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coverage. The concept of the Insurance Compensation
Consortium is unique in Spain and practically without a direct
equivalent in the world and is a source of inspiration for other
countries for better coverage of climate risks.

Thérallowing sectors were affected differently:

A Local commerce:loss of inventories, deterioration of
premises, drastic drop in sales, and business
interruption for more than 40 days in some cases. In
many cases, lack of insurance coverage for Business
Interruption was observed.

A Agriculture: loss of entire harvests, waterlogging of
soils, destruction of irrigation channels, and prolonged
impact on the production of citrus, rice, and
vegetables.

Industry: interruption of production processes, loss of
machinery, and low recovery capacity among small
manufacturing plants.

During our analysis, we identified indications of a possible drag
effect on employment, local tax collection, and the financial
stability of the most affected municipalities, especially those
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whose budget structure depends largely on the economic
dynamism of these sectors. The differentiated analysis between
insured physical losses and uninsured economic losses allows for
a more precise measurement of the real scope of the catastrophe
and guides public reconstruction measures that also contemplate
the strengthening of inclusive insurance mechanisms.

Sectoral impacts

Commerce and hospitality

wOAE C1 » &1 ée1T £éa o6H °oif
®e ACGat ei16i b oi O

and hospitality venues located at street level. The floods caused:

£ | e+ AEi

A Total loss of inventory, machinery, and furniture in more than
Fets

A Temporary or permanent closure of businesses that did not
have the ability to recover.

A Loss of traditional trades when knowledge and expertise is not
passed on to younger generations via apprentices.

A Structural damage to premises and loss of regular clientele due
to population displacement.

A Local associations estimated average losses per business
» El EEE uLknt |1l &i A uNl+ 1|1t

26 e =0 gFax O6CaEA &

Eai &»x0a0l & ia e@Ci Asvpd NMeTyRiqngllogisdgs actiyin syajegic coridors supplying

Resilience
3. Impacts o 5. Essential 6. Analytical 7. Specific 8. Strategic
4. Overview . i
of the event elements observations observations recommendations

driven by the administrative capacity of each entity, which has
limited access to public and private aid and the processing of
insurance claims.

Industry and logistics

wOE @i ACaii geee £al &l £Fa
well as logistics centers near the V-30 road and the port of
Valencia, suffered severe damage:

A Partial or total flooding of 812 industrial warehouses (CCS,
Al c8%%ET+  sieTT 6T Et me@poil et
& AEiak i £IE6T1a oH adébp
A Significant damage to machinery, servers, vehicles, production
lines, and data networks.

both the domestic market and international trade.

The estimated economic losses for the industrial sector exceed

ULl 1t »Qxe@6it MFapALDE ee] &HRAEYI
67 poaipoi £A @il A i &l @60i e Yoii
E@i O emJ Ci Ee Al 1 E%Oe £T ]

6H pAEAse U
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Agriculture, fisheries, and agrifood according to CVONGD, 2025), and in making associated people
wOE @i ACai i gea Fai el £a o#H p /AEAe& é Uless vulerablé. iTke ampact tempdrahly cordproinised théiré + & a
well as logistics centers near the V-30 road and the port of operability as networks of social and cultural support, especially in
Valencia, suffered severe damage: territories with a high density of organized citizen participation.

A Loss of crops and washing away of fields in more than 14,000

hectares of irriggted land, which according to the Valvencif;\n ) More than 33,000 people were affected by contract suspensions,
aaocv.oel @oi oR @eT1 Al a EOC2A €igfblnl (ERTES)bdydd) BpetidiBRR&drs whhi high
economic impact (AVA-ASAJA, 2024). numbers of seasonal workers and among those seltemployed.
Difficulties in accessing public aid intensified in those sectors
where informal labor or precarious contractual links predominate
e\ @i Gai £1 @6 AL 6%6i 61 Ust |, 61 A

Impacts on employment and business structure

A Contamination of agricultural soils by runoff carrying waste,
pesticides, and heavy metals, even affecting the ecosystem
and agri-food and fisheries resources of the Albufera de
el i Vigel 64% of the affected companies were micro-SMEs with fewer than

10 employees, without sufficient financial capacity to absorb

losses or sustain activity without income for prolonged periods.

These companies faced obstacles in accessing aid, mainly for not

] ] ~ meeting administrative requirements or not being registered as -

wol éee ®60aaka AEEUEAEA Ul 1l N »Peedoi rteqw?eg“(lé'lgs'c@%bzg) I 6 Y%UoopA el gé £Fa éei A

agricultural unions. Many family farms lacked updated agricultural

insurance, which worsens their postdisaster situation.

A Damage to irrigation infrastructure, pumps, ditches, and rural
warehouses.

In economic sectors with high levels of informal employment and
labor migration (such as the agrifood sector and certain personal
services), access to institutional support was unequal or non
existent, leaving many workers without protection or immediate
recovery alternatives.

Local associative fabric
The economic impact also reached the network of community
associations and social entities. According to data collected by

@Ci Aewu@goi Fo1ié& pCAY LLL eaaowgei @oia @i I'L 1Ci 0v%O@peé =i @LEa
T/EpoT i £AA Aeil éDbEka EEWEEAGI D Unl |l | Qee@6il FOELZe A+ | 0K
associative fabric was also key in attracting reconstruction

TFao6Ci Vaka 21 61 £ 1 0&i ulLt]l | Qexeddi wOe&ii FeAA HTI 61 ] Abat
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Factors of Economic Vulnerability
During the analysis, structural and organizational factors were
identified that intensified the economic impacts of the DANA:

A High concentration of economic activities in flood -prone areas,
without territorial and urban regulation or flood protection
measures.

A Low insurance culture, with underinsurance among some
businesses, SMEs, and agricultural holdings. Many business
owners were unaware of the conditions for activating climate
ddmadeicqvéraga ot lackdd validipalities. According to the
CCS and the UV-CCS study (2025), a high percentage of
affected businesses lacked active coverage.

Lack of financial preparedness for prolonged business
interruption. The absence of contingency funds or immediate
access to liquidity lines hindered business continuity after the
emergency.

Disconnection between the economic sector and alert,
evacuation, and emergency planning systems. Few businesses
knew the protocols or had their own plans to act in extreme
events.

A Response protocols during the emergency phase were not
adapted to the heterogeneity of businesses and impacts
suffered.
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3.4. Environmental Impacts

The DANA of October and November 2024 caused extensive,
persistent, and partly invisible environmental impacts in initial
diagnoses. They affected both the natural environment and
agricultural, urban, and water systems, with ecological and health
consequences that are still difficult to quantify.

The event has posed significant challenges in areas such as
territorial planning, modernization of infrastructure, and
strengthening management systems for extreme events. Likewise,
aspects have been identified where it may be useful to advance
post-disaster evaluation processes and the management of latent
environmental risks, in order to reinforce response and adaptation
capacity.

Water pollution and degradation of aquatic

ecosystems

During and after the DANA, the hydrographic network of the
metropolitan area of Valencia, including the Barranc de Torrent,
Barranc de Chiva, and sections of the Turia River, suffered
uncontrolled discharges of wastewater, oils, chemicals, and
sludge. This resulted from the collapse of pumping and treatment
stations (Quart+ £i GB/A &i A m@i £ZA6x &i A
sufficient capacity for rainwater and wastewater.

Industrial estates (Fuente del Jarro, Vara de Quart, Mas del Jutge)
and agricultural areas of I'Horta Sud contributed with runoff of
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fertilizers, pesticides, organic waste, and microplastics into the
channels. Fish mortality was documented between Manises and
Riba-roja, and signs of eutrophication in the Albufera, affecting its
ecological balance. Pollution limited the capture of species such
as carp and introduced microbiological alterations in a Ramsa® -
designated area and protected by the Natura 2000 Networ 10. The
loss of buffer wetlands and the overload of gray infrastructure
(such as drainage systems, water and energy supply networks)
amplified these effects. The absence of adaptive water cycle
management and ecosystem resilience strategies exposes the
vulnerability of the current model, with persistent risks if
contaminated spaces are not rehabilitated or contaminant
residues (such as stored vehicles) are removed before future
floods.

Erosion, soil runoff, and loss of fertility
Heavy rains caused intense erosion in the agricultural areas of
- D» ET & @i ¢t @#Réqudna gepetafing suéaced |
furrows and runoff gullies on slopes without vegetation cover!! An
estimated loss of more than 17,000 tons of fertile soil affected the
A horizon, key for agricultural productivity. This vulnerability was
more visible in soils compacted by machinery, without crop
rotation or regenerative practices. The previous drought

. accentuated, soil di;saggrt?qqéation, Althougb a well-managed

0 @ /EYal

Ci @l e1,J Y l4[.0|a (IJE@hIOonl .
agricultural mosaic can maintain some edaphological resilience,

land abandonment and loss of plant cover reduce this capacity.
The lack of maintenance of irrigation ditches may have aggravated
soil runoff, revealing the urgency of adopting agroecological
practices, restoring terraces, and controlling runoff.

recommendations
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Damage to green infrastructure and urban trees,

SUDS and urban trees

The DANA caused extensive damage to green infrastructure and
urban trees in more than 20 municipalities. Losses were recorded
in green corridors, parks, and ecological buffer zones. In
municipalities such as Torrent, Paiporta, and Aldaia, the fall of large
and medium-sized trees was documented due to soil saturation,
wind, and weak root structures. Collateral damage occurred to
street furniture and urban wiring. Sustainable Urban Drainage
Systems (SUDS) such as those in Parc Central de Torrent or the
barranc de I'Alqueria in Paiporta collapsed or were blocked by
excess sediment.

Air pollution and waste accumulation

The post-emergency phase left more than 1 million tons of
household waste accumulated on roads, riverbeds, and public
i Ci Ovu@pé @i @/Fa
Catarroja, and Torrent. There are no exact figures, as there is no

9 The designation of a wetland as a Ramsar site entails its conservation and the
provision of ecosystem services that ensure sustainable use, greenhouse gas
mitigation, and adaptation to climate change.

10 European network of protected areas created to conserve biodiversity, based on
the Habitats Directive and the Birds Directive. It includes Special Areas of
Conservation (SACs) and Special Protection Areas for Birds (SPAs), promoting
compatibility between conservation and sustainable land use.

Water erosion on agricultural slopes caused by >200 mm/24 h of rainfall, bare
steep slopes, and lack of vegetation cover, resulting in the formation of rills and
gullies.

aCwud ea

° C1 @Y,



Analysis of the Impact of the DANA in Valencia and Recommendations to Strengthen Climate Resilience

2. Description

@ Foreword Executive
of the event

summary

Acronyms 1. Introduction

La complete documentation in accordance with the European
waste management directive, and it has not yet been published
because documentation was skipped. Waste treatment was not
always carried out according to formal standards or safety
regulations for the sector. For example, the management of
damaged vehicles did not include proper handling of hazardous
waste, nor correct stacking and sorting .

Secondary toxic pollution was visibly caused by exposure of fuels
and oils from vehicles, even in residential areas. There was no
monitoring of further toxic chemical exposures or possible sail
contamination in industrial estates and agricultural areas. As a
result of fuel exposure, piles of vehicles began to burn, causing
dangerous fires near inhabited areas. Respiratory symptoms were
documented, and community health teams reported headaches
and eye irritation. There was no active environmental monitoring in
the affected areas.

Disaster waste management was not included in the emergency
management process. Data and information on services or
coordination for the removal of hazardous waste or substances
were not accessible. Waste types were not evaluated, and landfill
capacity was insufficient. Excessive amounts of sludge deposited
on crops have not been removed as of the publication of our
source reports. The deposition of sludge in the lagoon and
protected areas has not been sufficiently evaluated or

A6 viCi Ei | EA 2 VAEI aK& a
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need to incorporate a specialized waste management profile within
the Integrated Operational Coordination Center (CECOPI). The
presence of this technical figure would optimize decision-making
in comprehensive emergency management, ensuring a more
coordinated and effective response regarding the treatment,
transport, and disposal of waste generated during the crisis
(Fekete, 2025).

Impact on wildlife and disruption of ecological

corridors

The DANA temporarily fragmented key ecological corridors such
as the Turia, the Poyo ravine, or the Albufera (Figure 4), forcing
wildlife to move into urban and agricultural areas, increasing their
exposure to being run over or lacking shelter.

The Turia Natural Park and the Albufera Natural Park are two of the
most ecologically valuable areas in the Valencian Community. Both
have the highest level of protection within the regional regulatory
framework, which implies the priority preservation of their
ecosystems, biodiversity, and water resources. This special
protection recognizes not only their environmental and scenic
relevance but also their role as key spaces for water regulation,
ecological connectivity, and territorial balance, ensuring their
conservation against uses or activities that may compromise their

" iﬂt%_grlity.
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B &réab ¢Ethé Naturé PO Naetw drko(Reles adlbuféra; Turid Rives
Park) priority habitats were altered, affecting species such as
Ardea purpurea (purple heron) or Lutra lutra (fish otter). Postevent
biodiversity monitoring protocols were not activated.

p6Ci YAK
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Persistence of environmental risks and absence of

post-disaster evaluation

To date, it is unknown whether a postDANA environmental
assessment has been issued, leaving certain important aspects to
be addressed in the analysis, as they could represent risks such
as:

A Contaminated soils in industrial areas (metals, hydrocarbons,
leachates).

A Stagnant water ponds in undrained areas (vectors such as
Anopheles and Culex).

@iD 01 DPei @Y% Eéal £ e £ @3
|
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A Uninventoried hazardous waste in warehouses and agricultural
facilities.

Figure 4. Ecosystems and natural spaces affected by the DANA
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4. Overview of disaster risk management

The institutional response to the DANA that affected the province
of Valencia between October and November 2024 tested the
capacities of multi-level governance in a severe climate event.
Although significant efforts were deployed by national agencies
(Government Delegation, Military Emergency Uni§ UME), regional
bodies (112 Comunitat Valenciana, Valencian Agency for Security
and Emergency Response, Valencia Fire Consortium), municipal
entities (city mayors and local police), and the associated network
(neighborhood networks, NGOs coordinated by CVONGD), the
episode also revealed operational mismatches, deficits in inter
administrative coordination, sectoral limitations, and gaps in
attention to vulnerable groups (Generalitat Valenciana, 2025;
@Ci Aew@goi Foi1i e pCAtY T T LZI

4.1. Institutional coordination

The emergency system was activated unevenly depending on the
territory and local capacities. The Advanced Command Post (PMA)
was set up quickly and served as a coordination node among the
main regional agencies (112 Comunitat Valenciana, UME, Civil
Protection, Fire Consortium), but its effectiveness depended on

the degree of prior preparation and articulation in each
municipality.

Localities such as Torrent, Alzira, or Catarroja managed to execute
evacuation protocols, road closures, and resource deployment
effectively thanks to prior experience, greater staffing, and
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updated municipal emergency plans. In contrast, municipalities
without prior planning, or with exclusively volunteer civil protection
and limited resources, experienced greater difficulties in activating
operational devices.

The Government Subdelegation acted as an intermediary between
administrations, although its visibility was perceived as limited in
several municipalities. The lack of clarification on specific
competencies and communication channels during the first 48
hours caused delays in assigning responsibilities, in the arrival of
logistical resources, and in the deployment of basic aid.
wWEAT @1 61 OFa Yo el FA @i
Almussafes report delays in opening temporary shelters,
distributing supplies, and providing first aid and psychosocial
support, which increased the sense of uncertainty among the
affected population.

The situation observed did not fully align with the specific
regulations on civil protection. The combination of different levels
and emergency scenarios, along with limitations in inter
institutional communication, led to a slowdown in activation and
made it difficult to coordinate the necessary intervention by each
competent authority. In this regard, it is pertinent to consider the
regulation of the State of Alarm provided for in Article 4 of the
Spanish Constitution for cases of flooding, as well as the
provisions of Royal Decree 524/2023, of June 20, which approves
the Basic Civil Protection Standard. In particular, the operational

recommendations
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situations I, 1, and 11l in relation to the emergency phases defined
in its Article 7.d) are referenced.

Beyond immediate operability, the DANA highlighted structural
deficits in territorial governance and inter-administrative
coordination capacity. The Spanish regional model, effective in
ordinary scenarios, showed limitations in crisis situations due to
fragmented competencies and insufficient vertical and horizontal
cooperation. The experience demonstrated the need for supra-
municipal planning and coordination bodies that integrate
bAEOpaeA+ta aeHE J E@I O
fMabidly ofigla. a C%0 ea + &£ @gHRE DGO &i A

While the current regulatory framework offers sufficient
instruments3 metropolitan plans, sectoral conferences, or other
cooperation mechanisms3 their effectiveness depends mainly on
political will and the ability to generate strategic consensus. In this
sense, overcoming polarization and promoting a culture of
cooperation among science, citizens, administrations, and the
media are essential to advance prevention, risk reduction, and
adaptation to climate change. Democratic innovation and a cultural
shift toward shared responsibility and long-term dialogue emerge
as necessary conditions for effective governance of complexity
and to strengthen resilience against future extreme events
(Romero, 2025).
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organization was fundamental in the face of the collapse of emergency rooms operating beyond capacity, the suspension of

4.2. Community participation and security forces
emergency and civil protection services, which in many cases
could not access the affected areas. However, a lack of
coordination with professional services was identified, especially
with the arrival of external volunteers, whose intervention, although

well-intentioned, complicated some operational tasks.

home visits, and failures in the supply of medical supplies limited
access to essential treatments and medicines, especially for the
chronically il and people dependent on care. According to
testimonies collected during interviews, several people with
chronic conditions reported interruptions in their usual treatments
and difficulties accessing insulin, antihypertensives, and medical
devices for more than 48 hours after the event.

The Local Police played a key role in evacuation tasks, traffic
control, road closures, and support in temporary emergency
shelters. However, their response capacity was very uneven,
conditioned by the availability of personnel, vehicles, and
equipment. In smaller municipalities or those with fewer resources,

efforts were insufficient to address the magnitude of the event. Despite these tensions, community involvement has been

recognized by most local agents as a key element, not only to
cover basic needs immediately but also to provide emotional
support and mitigate the feeling of abandonment among affected
people.

Institutional communication and citizen perception
Official communication was perceived as arriving late and being
insufficient in many municipalities. Although alerts were activated
observed thanks to an active group, welkequipped and with prior through 112CV and official social networks, the digital divide and
EED Al QA %E @i vedl &1 £ Al A DA %o a3 Socialgernvicess Rgalthdaregand vilpearable v alzchmf multiingual or adapted information hindered access for

01 =+6xpeie OA agpi OHO%ET I aldo0ijpgps@i Dat &a | 0ABT DT o6Cpa e va AANOSEgoups thatuse electronic devices only rarely or notatall. In
specific training for extreme weather events scenarios or did not periruban and vulnerable neighborhoods, this deficiency amplified
have adequate equipment, limiting their effectiveness as a the sense of isolation, affecting self-protection capacity

territorial resilience resource. Strengthening this network e @i Aeva@oi Fo1l1 & pCAt T I TEZlI 1 i

structurally represents a key opportunity for improvement. communication strategies were attempted, such as using local
radios, neighborhood volunteers for door-to-door dissemination, or

The Civil Protection network, both volunteer and professional,
played a crucial role in community response and operational
support. In municipalities like Alzira, outstanding performance was

Municipal social services played an essential role in providing care
for vulnerable groups, the elderly, migrants, homeless people,
minors at risk, activating psychosocial emergency support in towns
like Paiporta, Picassent, or Alfafar. However, this response was very

The Provincial Fire Consortium carried out more than 3,200
interventions related to rescues incl. water rescue, and structural
stabilization. Coordination with other bodies was considered
adequate, although bottlenecks were detected during the first 48

hours, especially in areas with multiple simultaneous critical points.

Immediately after the event, spontaneous neighborhood groups
came to life to respond to crisis situations arising locally. This self

uneven and, in many cases, limited by lack of staff, logistical
resources, or protocols that were not adapted to climate
emergencies (Generalitat Valenciana, , 2025).

The healthcare system maintained basic operability in designated
hospitals, although preventive evacuations of health centers were
reported due to power failures or infrastructure damage. The 061
mobilized mobile units to provide care in isolated areas, but

community instant messaging groups, although not systematically
or institutionally.

In some municipalities, witnesses talked about the lack of visible
institutional presence during the first 24236 hours of the event. In
other cases, citizens positively valued the deployment and
coordination of resources. This disparity reinforces the need to
improve community communication channels, multichannel and
locally devolved, like a capillary network.
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4.4. Disruption in critical infrastructures

The extreme rainfall and flooding episode caused widespread
interruptions of critical infrastructures in the Valencian
Community, as shown in the map obtained from the GVA
Cartographic Viewer (Figure 5). The simultaneous collapse of
multiple systems3 electricity supply, drinking water, sanitation,
telecommunications, urban and interurban transport, and
emergency healthcare3 revealed accumulated structural
vulnerabilities and cross-functional dependencies that amplified
the initial impact and complicated recovery.

These disruptions severely affected both institutional operability
and daily life, especially in densely urbanized areas and
territories with pre-existing deficiencies in territorial and then
urban planning, as well as maintenance or redundancy of
essential services.

Figure 5: Critical infrastructures affected
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Electricity and power outages

During the critical phases of the emergency, more than 170,000
households in the metropolitan area of Valencia suffered
prolonged power outages, especially in municipalities identified as
Zone 0. The main causes included both breakdowns due to
flooding in substations, transformer centers, and inspection
chambers, and preventive power cuts by distributors due to the
risk of short circuits and electrical fires in vulnerable infrastructure.

Restoration of service took up to 72 hours in high-density urban

g1 £¢a aCwb ea ®eHEHSTt + &l £l ¢aa
dependent on accessibility to critical points due to ongoing

flooding and obstacles; the collapse of secondary and interurban
roads; and the absence of scalable energy response protocols for
extreme events like a DANA.

Water supply and sanitation disruptions

During the DANA, the water network of numerous municipalities in
the Valencia Metropolitan Area (AMV) presented significant
operational failures, as a direct consequence of hydrological
overload and structural damage caused by the event. Interruptions
in drinking water supply were recorded due to breakdowns in
pumping stations, flooding of elevated tanks, and collapses in
pumping systems.

In several municipalities, the water distribution network was
contaminated, due to infiltrations of sewage and leakages in
vulnerable sections or without constant positive pressure. This
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4. Overview .
recommendations

situation led to the issuance of non-potable water health alerts in
municipalities such as Silla, Aldaia, or Torrent, which lasted up to
72 hours in some cases (Generalitat Valenciana, 2025).

At the same time, the urban sewage system was widely
overwhelmed, particularly in areas with unitary networks or without
adequate rainwater drainage infrastructure for extreme events.
This caused untreated wastewater overflows in public roads,
affecting homes, businesses, and public facilities.

/E-Fh? ab.%eflce v @lfgc&er&y of [e%@f\rg rpt%nfiokpr Jefief
aJal £ a «9i 01 £A | O&F& aJdal A #a
direct health risks and compromising the operation of several
wastewater treatment plants, many of which were already
operating at the limit of their hydraulic capacity before the event
(CHJ, 2025).

Eg a

Telecommunications interruptions

and information gap

During the most critical phases of the event, the
telecommunications system experienced intermittent failures
mainly attributable to power outages at repeater antennas, network
node saturation, and limited backup energy systems in key
infrastructure. These disruptions affected both mobile telephony
and data connectivity , especially in rural areas, scattered
settlements, and peripheral neighborhoods with structurally
deficient coverage (Generalitat Valenciana, 2025).

Y40 i
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Loss of connectivity created an operational digital gap that
disabled citizens from timely access to official information
channels, emergency alerts, and evacuation or mobility restriction
notices. This situation particularly affected groups in situations of
social or technological vulnerability, amplifying the perception of
isolation and uncertainty in already highly stressful contexts
e@Ci Aevagoi Foi1ie pCAt T 1 TtLE3Xl
Some municipalities, such as Albal, activated emergency protocols
that included contingency measures for internal communication. In
this case, priority was given to restoring telecommunications
aneehasiarliusing tadicpdévia s i(walkie tAIKIES) EImaintathi D
communication between different collection points and

emergency response teams This type of strategy reflects the
importance of having redundant local communication systems to
maintain functionality during the interruption of conventional
networks.

Regarding coordination among emergency services, limitations
were observed due to the absence of technology standards to
maintain interoperability between devices from different
administrations in case of network failure. This situation, rather than
being attributable to operational actors, highlights the need to
establish specific inter-institutional protocols to ensure continuity

of communications in scenarios of widespread malfunction.
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Transport, isolation, and mobility system impact
During the event, the metropolitan and regional transportation
networks experienced critical disruptions, with simultaneous
impacts on public transport, road networks, and strategic hub
locations. Operational suspensions occurred on key railway lines3
such as Metrovalencia lines 1, 2, and 7, and Renfe commuter
services C-1, G3, and C-63 due to flooding of platforms, damage
to electronic signaling systems, and impact on electrical
substations ( Ministerio de Transportes y Movilidad Sostenible,
2025).

The Metrovalencia lines could be partially restored on December
L+ T 1T FY » FEi-EeEA
eV@i Fa L &i A T 3
February 18, 2025. Finally, on June 27, 2025, the most affected
a kvl @6i » EI EEEI T éel i @& pCAt
was reopened, reinstating service completely.

For commuter services, the SillaA & i A U &) anal Carcaixent
Moixent (C-2) sections were partially reopened on November 13,
2024. On December 10, 2024, service was restored between
Valencia-Norte and Catarroja (G-1), and between ValenciaNorte
and Aldaia (C-3) on December 12, 2024. The C1 and G2 linees
were fully reopened on December 16, 2024. Line G3 suffered
severe damage and its recovery is more prolonged, with partial
a/El e vk » El EEEI ®Aege ei A
and full reopening to Utiel by the end of 2026. Free bus services
were provided as alternatives.More than 200 km of local, regional,
and urban roads were temporarily impassable due to flooding,
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pavement collapse, or accumulation of debris. These conditions
compromised the mobility of emergency vehicles, health
personnel, and logistical resources. The forced closure of key
infrastructure3 urban tunnels, level crossings, intermodal stations,
and access to reference hospitals3 created operational
bottlenecks and caused partial isolation of residential centers for
several hours in municipalities of I'Horta Sud and La Ribera

In some sections, the perpendicular layout of road infrastructure to
i OF ieiCiéee E&il A AT egiebE
amplifying accumulation and hindering drainage. Although a
complete inventory of evacuation routes has not yet been

NE2@AI BiaVDBi £ NS id%nfifigd, fielg %é[?eriepﬁs 8olleﬁt%j'§)y Civil Protection teams and
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were seriously compromised for more than 36 consecutive hours.

m éwiﬁ ldnpqrsgo*res tgq irﬁporw%c? qf rﬁz\fieyving teér'kg)fiabpéa'@\n@g in

areas where emergency mobility is critical.

Healthcare and continuity of care

During the event, designated hospitals in the province maintained
essential services. However, significant disruptions were reported
in the primary and community healthcare network. In various
municipalities, peaks in emergency room attendance were
documented, as well as preventive evacuations of health centers
due to power failures, leaks, and problems maintaining minimum
O I'I T Lkt

At least four primary care centers suspended activities for more
than 24 hours, affecting regular service provision in towns such as
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consultations, diagnostic tests, and outpatient treatments were
canceled, and home visits for people needing continuous care
temporarily suspended.

Several pharmacies in affected areas reported inventory problems
and supply disruptions for restocking medicines, partly due to
inaccessibility and power outages. This situation may have limited
access to basic treatments during the most critical days of the
gRagendyin Aoimke ¢Bfes. & p» &1 1 @ AT

Although there is no systematic analysis of cumulative effects on
vulnerable populations, it has been noted that groups such as the

elderly, chronic patients, or people with reduced mobility may have

experienced a temporary decrease in continuity of care. No
specific protocols have been identified at municipal or regional
level for continuity of primary and pharmaceutical care during
prolonged climate emergencies, nor consolidated mechanisms for

coordination between health and logistical dispatch teams in these

contexts.

Cross-functional dependencies and systemic

failure points

During the DANA episode, cascading failures were recorded in
various essential infrastructures, affecting the operability of basic

services in several municipalities in the Valencia metropolitan area.

For example, loss of electricity supply caused dysfunctions in
AT oi agi b Eegi & pCipodib
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settlements in La Ribera Alta, also affecting telecommunication
repeaters, especially in areas like Picassent and Alzira.

i OFExi Owel A aodi £ p1 @1 6135 Yel A
Sollana reported interruptions in their regular operations during the
event, mainly due to power outages or water leakage in their
facilities (Departamento de Salud de la Ribera, 2025 ). Likewise,
the Carcaixent WWTP reported difficulties in wastewater treatment
due to hydraulic system collapse combined with electrical impacts
on pumping and treatment equipment.

Additionally, flooding was reported in strategic infrastructure such
as electrical substations, intermodal stations, and logistics centers,
complicating response and supply distribution tasks in some
sectors. In some cases, access to waste transfer points was also
temporarily restricted, according to municipal services and
regional operators.

Besides the floods recorded during the morning of the 29th in
various towns in the lower Magro River, tornadoes caused the
collapse of more than 30 high-voltage towers, significantly
EHHEAYI @i D %61 1 Ci Oweéi @6i a @i é&ea
and Montroi. The most severely impacted town by these

phenomena was Alginet.

Although there is no integrated analysis of technical
interdependencies between these systems, the simultaneous
occurrence of failures in different services suggests the existence
of functional connections whose understanding could improve
preparedness for future events. Identifying and systematizing
these technical interactions is part of our recommendations
section of this report.

Source: Shutterstock / Vicente Sargues, ID: 2538817455

36 E °CT @V



Analysis of the Impact of the DANA in Valencia and Recommendations to Strengthen Climate Resilience

Executive
summary

2. Description

1. Introduction of the event

@ Foreword

Acronyms

3. Impacts
of the event

5. Essential
elements

6. Analytical
observations

7. Specific
observations

4. Overview 8. Strategic

5. Essential elements of disaster preparedness

5.1. Preevent preparedness

The pre-disaster phase is a critical component of the DRM cycle,
and its analysis allows the identification of structural limitations in
preparedness, gaps in institutional and community prevention, as
well as deficits in the anticipation of hydrometeorological events
intensified by climate change.

There are official plans such as PATRICOVA (Territorial Action
Plan for Flood Risk in the Valencian Community), the Special Flood
Risk Plan, and Municipal Emergency Plans (PME), however, their
implementation has been partial, uneven, or not updated.

From the perspective of the Sendai Framework and the PERC
methodology, four key areas are identified where risk reduction

and prior preparedness show room for improvement:

A Heightened territorial exposure, and urban planning with low
adaptive capacity.

A Scarce implementation of multi-actor drills and community alert
protocols.

A Limited integration of risk in political-administrative processes.

A Partial disconnection between early warning systems and local
response capacities.

In this context, the extreme climate event revealed shortcomings in
systemic resilience, due to deficits in preventive investment,
fragmented institutional structures, and the lack of a culture of
preparedness at some levels of citizenship. This is the context that
affected the effectiveness of subsequent phases of the DRM
cycle.

Absence of territorial planning and urban planning

deficits

Exposure to risk in the affected territories is closely related to
historical patterns of urban settlement, especially since the 1960s,
based on an expansion into alluvial plains, old riverbeds, and
wetlands. This model was consolidated in the absence of effective
environmental regulations, favoring urbanization in structurally
flood-prone areas (Oliva & Olcina, 2023).

After the 1957 flood, the diversion of the Turia riverbed effectively
protected the historic center and consolidated a perception of
safety in the city. However, this measure encouraged urban
expansion toward the south and the metropolitan area, where
population and infrastructure grew without equivalent flood
protection. During the DANA, this spatial setup resulted in an
unequal distribution of flood risk: while the central area remained
safe, peripheral and lowlying areas suffered a disproportionate
impact. The experience of Valencia shows how the effectiveness
of a defense system can, in the absence of integral and adaptive
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planning, shift and amplify vulnerability in other areas of the same
region3 a paradigm of the so-¥4& seeae EA p /e AE ERH ALY

PATRICOVA, approved in 2003 and revised in 2015, estimates

that approximately 12% of the regional territory, nearly 600,000

people, reside in hazard zones. However, many municipalities in
I'Horta Sud retain urban plans predating PATRICOVA coming into
force, making it difficult to effectively integrate its guidelines. This

T £DCa®&i 61J 1 ODQGAQ@I Jt &xao6 ai6Ei
DA A&l £A api Cei @goia aCxwud ea | 0A
occupied by buildings.

A notable case is the Poyo ravine, classified as a highhazard zone

for decades. In 1989, the first sensor of the SAIH (Automatic

FIAT 66 D@%éeae | i HOTI &1 @61 plai A 2
Authority was installed there. Despite the availability of data and
technical reports, associated hydraulic projects, such as those
planned in Paiporta, Aldaia, or Torrent, were not carried out

integrally or in a coordinated manner. Hazard and risk maps
generated were not systematically integrated into urban planning
instruments.

During the DANA episode, the SAIH system did not have a
predictive hydrological model aimed at the general population,

Eel O6CPDO ewuwuoT AgGi B 16 | OF yiwesel
rainfall information was provided to technicians and managers.
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This limitation hindered an early and effective local response.
Some sources, such as interviews with municipal and Civil
Protection technicians, also noted the scarcity of sensors in
secondary ravines, restricting a precise prediction.

Proposals after the floods of 2000 included reforestation of upper
basins, agricultural conservation, creation of green corridors, and
construction of reservoirs (such as Pozalet). However, only partial
measures were executed, such as expropriation of land for the
diversion of the Saleta ravine in 2009. The Cheste dam project
was discarded due to technical infeasibility and associated risks,
and other structural solutions remained undeveloped for multiple
reasons, especially conflicting interests between administrations
and private parties.

| T»&i @eei g6i Oea aCr»aléii gdgé=ael
dynamics. In areas of I'Horta Sud, soil impermeabilization and lack
of retention space have increased surface runoff, reducing natural
absorption, leading to water backlogging in urban areas.
Ecosystems such as the Albufera have suffered hydrological
overload and sediment contamination, affecting their health.

In many cases, planning did not respect the natural logic of basins.

Infrastructure was built in hydrological buffer zones and rivers and
creeks were canalized, accelerating water flow and increasing
associated risks. The lack of an effective supramunicipal
framework prevented integral planning. As of the report date, the
Integral Territorial Action Plans that would complement
PATRICOVA have not been approved.
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preparedness for extreme risks could benefit
from more integrated, transparent, and
collaborative approaches that strengthen
both institutional capacities and citizen

Al pOEAT T Ai |l @i

While regulatory progress has been achieved at the regional level,
opportunities exist to strengthen coordination among

municipalities, regional ministries, state agencies, hydraulic domain
managers, and urban planning officials. Improving this

& eellaBrat@A colildcdBtribute ABehdttapreCedtidn ahdeddda@onal e

capacity in emergencies, especially in contexts of high territorial
complexity. There is also room to reinforce a culture of self
protection and risk awareness among the population.

Promoting more accessible and systematic communication about
climate change-related hazards, through outreach campaigns and
regulations more easily understood, could facilitate a more
effective citizen response in critical situations, especially in flood
T@aa e1 £&al |i alboéiit 10& 1 Apo6T11i $a
planning and community preparedness for extreme risks could
benefit from more integrated, transparent, and collaborative
approaches, strengthening both institutional capacities and citizen
empowerment for future threats.
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Source: Shutterstock / Aitor Serra Matrtin, ID: 2542944737





















































































































