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1. Introduction

1.1. The relationship between
global warming and civil
protection in 2026

By the mid-2020s, extreme weather events caused by global warming have become the
primary challenge for European civil protection. "1-in-100-year events" now occur every
5-10 years, and the disaster severity index has increased by 35% since 2020. This chapter
comprehensively analyzes the situation in 2026, highlighting that Al (Artificial Intelligence)-
based management has reduced alert times by 86%, and the proportion of volunteers in
interventions has risen to 45%. The strategic goal is to achieve full technological and
human resilience by 2030.

By 2026, global warming is no longer a distant threat or theoretical model, but a daily
reality for civil protection and disaster management. Data from recent years clearly proves
that the rise in the Earth's average temperature is directly causally linked to the
exponential increase in extreme weather events. The traditional interpretation of civil
protection—which focused primarily on reacting to unexpected, isolated events—has
fundamentally transformed by 2026.

The connection between climate change and defense administration rests on three main
pillars:

o Loss of Seasonality: Previously, wildfires or floods were tied to well-defined
periods. Today, the "fire season" lasts almost all year in Southern Europe, while
flash floods pose a serious threat even in winter due to changed precipitation
patterns.

o Complexity of Events: Global warming causes not just single disasters but
triggers chain reactions (series of events). A prolonged heatwave leads to critical
infrastructure failure (blackouts), paralyzing water supply and communication,
while drought increases fire risk.

e Resource Depletion: The constant state of alert for civil protection agencies and
volunteer staff requires a new approach in both psychological and material
terms. Intervention is no longer just rescue, but the maintenance of social
resilience.
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1.2. Objectives of the chapter and
research methodology

The main objectives of the chapter:

e Analysis: To explore the nature of new types of emergencies caused by climate
change and the difficulties of managing them.

o Training Framework Development: To propose a multi-level education model
that develops the skills of volunteers and professional staff through scenario-
based training.

o Technological Integration: To demonstrate the role of digital tools (Al, drones,
predictive software) in increasing intervention efficiency.

» International Synergy: To emphasize the importance of sharing cross-border
best practices within the framework of the EU Civil Protection Mechanism.

Research Methodology: During the preparation of this chapter, we apply a
multidisciplinary approach:

o Literature Synthesis: Analysis of the latest IPCC reports and EU civil protection
directives.

o Case Study Analysis: Processing lessons learned from the most significant
European interventions of the last 24 months (e.g., the 2025 Mediterranean
wildfires and Central European floods).

» Digital Tools Research: Efficiency testing of current technological developments
and simulation software.

o Expert Recommendations: Systematization of best practices based on rescue
protocols of various member states.

2. The Impact of Climate
Change on Disaster Dynamics

2.1. Statistical trends and
anomalies

By the year 2026, European civil protection must face the fact that "1-in-100-year events"
(e.g., floods expected once a century) now occur every 5-10 years.
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Disaster Type Avg. Cases (2010-2015)Avg. Cases (2020-2025)|Increase (%)
Flash Floods 45 88 +95%
Wildfires (500+ ha) ||110 245 +122%
Convective Storms (320 510 +59%

2.2. The Dynamics of "Megafires"
- Statistical Deep Dive

In 2026, wildfires not only affect more territory but have also changed in intensity. The
flame spread speed reached 10-12 km/h in extreme winds by the mid-2020s, which was
previously a rarity. The size of burned area in the EU (2015-2025) increased by more
than 35%, with several member states recording their largest wildfire seasons on record
and a clear increase of fires exceeding 10,000 hectares.

2.3. Correlation between
Precipitation Intensity and Flash

Floods

Statistics show that while total annual precipitation is stagnating in many places,
concentration has increased drastically.
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2000-2010 ||2020-2025
Parameter Consequence
Avg. Avg.
rl\]/I:Jr.)preapmatlon (1 35mm 62 mm Urban drainage system collapse
Soil saturation time 48 hours 12 hours Immediate surface runoff
Flash flood alert time {120 min 25 min R(?ductlon of critical evacuation
window

2.4. Mathematical Model of Chain
Reactions (Cascade Effects)

In 2026, risk assessments incorporate a ‘Disaster Multiplier’, meaning that two
simultaneous events do not simply double the pressure on civil protection—they

qguadruple it.

Primary Event|Secondary (Induced) Event|Probability (2010)(|Probability (2026)
Heatwave Blackout (grid overload) 5% 22%

Drought Water restriction / Pollution (8% 35%

Wildfire Soil erosion / Landslide 12% 48%

Storm Digital infrastructure outage|15% 42%
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2.5. Economic and Human
Resource Impacts

Statistics would be incomplete without analyzing the burden on those involved in the
defense.

Distribution of intervention hours (2010 vs 2025)

e 2010: 60% fires, 20% accidents, 10% floods, 10% other.
e 2025: 35% wildfires, 25% flash floods, 20% extreme weather rescue, 20%
residential supply (water distribution, cooling centers).

This figure supports why the volunteer training reform is necessary.

3. Environmental Risk
Assessment

Environmental risk assessment in civil protection is the process of identifying hazards
resulting from climate change, analyzing community vulnerabilities, and determining the
severity of potential impacts. In 2026, the emphasis has shifted from a reactive (post-

event) approach to proactive (preventive) modeling,

3.1. Vulnerability Studies: Who
and What is at Greatest Risk?

Risk depends not only on the magnitude of the hazard (e.g., a flood) but also on the
vulnerability of the area. Our 2026 methodology examines vulnerability on three levels:

e Social Vulnerability: Identifying the elderly, chronically ill, and low-income
groups who are most endangered during heatwaves or sudden evacuations.

o Structural Vulnerability: The location of critical infrastructure (hospitals,
waterworks, electrical substations) in risk zones (e.g., floodplains or near forests).

o Ecosystem Vulnerability: Analysis of the condition of natural defense lines (e.g.,
floodplains, forest belts) and whether they can still perform their buffer function.

3.2. Data-Driven Forecasting: The
Role of Early Warning Systems

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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The 2026 risk assessment is unimaginable without real-time data. Modern systems
integrate the following sources:

» Satellite Observation: Continuous tracking of soil moisture and vegetation
dryness (biomass index) to estimate wildfire risk.

o loT (Internet of Things) Sensor Networks: Remote water level gauges in
catchment areas that send immediate alerts to civil protection if rising water
levels predict a flash flood. Predictive Modeling: Applying software capable of
"running" potential events of the next 48 hours under different weather
scenarios.

3.3. Creating Local vs. Regional
Risk Maps

The end product of risk assessment is the dynamic risk map. In 2026, these are no
longer paper-based documents but digital platforms:

e Micro-level mapping: In urban environments, identifying "heat islands" (where
temperatures are 5-10 degrees higher due to concrete) and potential drainage
blockages.

o Regional contexts: Recognizing how a wildfire or dam failure in a neighboring
country affects domestic areas.

» Dynamic updates: Maps must reflect the current state (e.g., changed landslide
risk due to soil erosion after a freshly burned forest area).

3.4. Applying the "Risk Matrix"

Risks must be clearly communicated to intervention units. According to the 2026
standard, every identified threat is arranged in a matrix:

e Probability (How often does it occur?)
e Impact (How much damage does it cause to human life and property?)

3.5. Global and European Damage
Statistics (2021-2026 trend line)

Risk assessment is based on the extrapolation of past data. The table below shows
economic losses caused by natural disasters in the European Union (in billion euros):

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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Year Floods (€ bn)|Wildfires (€ bn)|Storms/Extreme Weather|Total
2021 421 3.5 12.4 58.0
2022 18.5 12.8 15.1 46.4
2023 25.4 8.2 22.8 56.4
2024 31.0 10.5 28.3 69.8
2025 (est.)(|38.5 15.2 32.1 85.8

3.6. The "Intervention Gap"
Statistics

One of the most important indicators of risk assessment is the widening gap between
intervention capacity and need.

In 2026, the following correlation can be observed in the EU:

o Number of required interventions: +45% (compared to 2020).

e Number of professional staff: +5% (stagnation/slow growth).

e Volunteer mobilizability: -12% (due to demographic aging and urbanization).
e Critical finding: Statistics show that by 2026, without technological efficiency

Cofunded by
the European Union

gains (digital tools), civil protection would be unable to cover 30% of emergencies.
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3.7. Risk Matrix Visualization

This matrix ranks events based on 2026 European trends according to probability of
occurrence and social/economic impact.

Probability / . .
ity Low Medium Severe Catastrophic
Impact
® Local Urban heat .
Frequent , ® Flash floods ® Megafires
showers islands
Moderate ® Hail Agricultural || @ Infrastructure ® Dam failure
damage damage
® Nuclear
Rare - - Earthquak
o ® Earthquake accident*

o Megafires are in the "Frequent / Catastrophic" intersection in 2026 because the
number of fires over 10,000 hectares increased by 40% in the last 24 months in
the EU, and managing them exceeds national frameworks.

o Flash Floods represent the biggest daily challenge for civil protection. Although
their impact is more local than a megafire, due to the extremely short alert time
(25 minutes), they require the highest level of readiness.

e Urban Heat Islands occur frequently but appear "silently" in mortality statistics,
so the focus of preventive health interventions here is public information.

4. Intervention Strategies and
Skills Development

Dynamically changing risks in 2026 demand new types of flexible intervention strategies.
"Traditional rescue" has been replaced by "complex incident management".

4.1. Specialized Response
Measures and Tactical Shifts

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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4.1.1. Wildfire defense with
modern technologies.

In 2026, wildfire strategy is no longer just about extinguishing flames, but "steering" the
fire and preventive defense:

e Indirect attack: Applying controlled burns in the path of the fire (creating
firebreaks).

e Use of additives: Increasing the extinguishing effect of water with special
polymers that inhibit evaporation.

» Night aerial firefighting: By 2026, the use of helicopters equipped with night
vision goggles (NVG) became common, exploiting lower night temperatures.

4.1.2. Flood Protection and Water
Management Emergencies. For
flash floods, the strategy is a
combination of the "Sponge City"
concept and mobile defenses:

e Mobile dam systems: Sandbags have been almost completely replaced by
rapidly deployable, water-fillable dams (Tube barriers) by 2026.

e Optimizing pump capacity: High-performance, modular pumping stations
deployed to the most critical points via drone guidance.

4.1.3. Managing urban
environments during extreme
heatwaves. The new task of civil
protection is operating "Cooling
Centers" and ensuring water
supply:

e Logistics chains: Rapid deployment of drinking water distribution points in heat
islands.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be
held responsible for them.



EUROPEAN VOLUNTEER RESCUERS MANUAL VI A .ﬁr e ”U Mz - g.:'f;:i:;:umon
i, OV RCSS

e Monitoring vulnerable groups: Active visitation of elderly people living alone
based on digital databases (Check-in protocol).

4.2. New Competencies: Defining
Climate-Adaptive Rescue SKkills

Due to extreme conditions caused by global warming, intervention staff (both
professional and volunteer) must possess new skills that go beyond basic disaster
management training. By 2026, the following competency areas became critical:

4.2.1. Environmental Intelligence
and Situational Awareness
(Environmental Literacy)

Responders must understand the dynamics of the local ecosystem. This includes:

o Meteorological basics: Recognizing on-site microclimate changes (e.g., wind
shift at a wildfire, sudden pressure drop) and immediate tactical response to

these.
o Hydrological perspective: Knowledge of the relationship between urbanized
environments and natural catchments, visual estimation of flash flood runoff

directions.

4.2.2. Heat Stress Management
and Self-Care

Statistics from the 2025 extreme summer interventions showed that 40% of injuries
were not caused directly by fire or water, but by heat stress and dehydration. Part of the
new competencies:

» Personal cooling techniques: Strict adherence to special cooling vests and
work-to-rest ratios in environments above 40°C.

e Monitoring skill: Recognizing early symptoms (heat exhaustion, confusion) in
teammates in critical situations.

4.2.3. Digital and Technological
Competence (Tech-Savviness)

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be

held responsible for them.




EUROPEAN VOLUNTEER RESCUERS MANUAL viaTicumz B

5

In 2026, rescue unit members are also "technology operators":

o Data visualization skill: Immediate interpretation of heat maps, drone footage,
and predictive models arriving on field tablets.

o Device-independent communication: Ability to quickly switch between satellite
networks, mesh networks, and digital radio systems if traditional networks
collapse.

4.2.4. Psychological Flexibility
(Resilience) in Prolonged Crises

A characteristic of climate disasters in the mid-2020s is extended duration (e.g., weeks of
flood defense or months-long fire seasons).

e Mental stamina: Preparation for "compassion fatigue", which affects both staff
and the population.

e Crisis communication skill: Volunteers and professionals must be able to calm
the panicked population and provide them with precise instructions.

Intervention Error Intervention Error Rate . .
Competency s . . Efficiency

Rate (Traditional (Climate-Adaptive
Type . .- Improvement

Training) Training)
Wildfire Tactics

28% 12% +57%
(Extreme Heat) 8% 0 >7%
Dl'gltaITooI Usage 45% 18% +60%
(Field)
Flash Flood

0, 0, 0,

Decision Making 33% 15% 4%
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5. The Role and Training of

Volunteers

5.1. Importance of involving the
volunteer sector in crisis
management

By 2026, civil protection underwent a paradigm shift: it was recognized that professional
agencies (fire department, ambulance, military) are unable to simultaneously handle
multiple, large-scale climate disasters. Involvement of volunteers is now the basis of

strategic resilience.
The "Capacity Gap" and Statistical Weight of Volunteers

The workload on professional staff rose to critical levels between 2021 and 2026. The
table below shows the change in the composition of staff present at interventions in the
European Union:

Distribution of intervention personnel (EU average, 2015-2025)

Year Professional Staff  ||Organized Volunteers |Spontaneous Civil Helpers
(%) (%) (%)

2015 ||75% 20% 5%

2020 ||65% 25% 10%

2025 ||45% 40% 15%

Economic Added Value

Involving the volunteer sector is not only an operational but also an economic necessity.
According to an analysis based on 2025 Eurostat methodology, costs saved by volunteer
work are as follows:

o Wildfires (2025): Volunteers contributed approximately €1.2 billion worth of
labor to EU defense.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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o Flood Defense (2025): 70% of dam building and logistical tasks were performed
by volunteers, representing €850 million in savings for member state budgets.

Handling the "Spontaneous Volunteer" Phenomenon in 2026

Due to social media and digital awareness, unregistered "spontaneous" volunteers
appear at every disaster site in 2026.

o The Risk: Lack of training, accident hazard, obstruction of professionals.
e The Opportunity: Rapid local manpower reinforcement.

e Directinvolvement (local resident): 42%

o Digital mobilization (social media call): 35%

e General desire to help: 18%

e Other: 5%

Strategic Advantages: Local Knowledge

The main professional reason for involving volunteers in 2026 is local knowledge. While
professional units often arrive from further away, volunteers:

e Know the behavior of local watercourses (flash floods).

e Know the passability of dirt roads (wildfires).

e Know vulnerable members of the community (elderly, disabled).

e Statistical Indicator: With the involvement of local volunteers, evacuation time
in 2026 is on average 22% shorter than rescue performed exclusively by external
forces.

5.2. Recruitment and Retention
Strategies in a Changing Social
Environment

By 2026, European civil protection had to face the crisis of "traditional” volunteering
(aging, urbanization). New strategies focus on addressing digital natives and recognizing
participation.

Digital Recruitment and "Gamification"

To involve younger generations (Z and Alpha), Civic Shield-type applications were
introduced in 2026. Their essence:

e While in 2020 family tradition led (45%), in 2026 Social Media/App-based
recruitment accounts for 58% of new entrants.

Economic and Social Incentives

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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. R Retention Rate Increase
Incentive Type |Description
(%)
: Income tax reduction based on volunteer
Tax Relief +18%
hours
Training Credit ||University credits or professional points  ||+25%
Employer
pioy Paid leave during interventions +32%
Support
"Climat Extra eligibilit ints in th i
ma e" xtra eligibility points in the pension 120
Pension system

5.3. Mental Preparation and
Psychosocial Support

Disasters caused by climate change (e.g., megafires where entire settlements are lost)
represent a traumatic experience for which previous training did not prepare

volunteers.

The Statistics of "Compassion Fatigue"

In 2026, 38% of volunteers reported at least one instance of "burnout symptoms" after
an intense season (e.g., the 2025 floods).

Psychological First Aid (PFA) Training

In 2026, PFA (Psychological First Aid) is part of every volunteer's basic training.

e Goal: Not only helping the population but managing the "freezing" or shock of
teammates.
e Method: Scenario-based role-playing where participants must communicate with
aggressive or apathetic victims.

Peer-support Networks
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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Statistics show that 82% of volunteers prefer to discuss their traumas with another
volunteer rather than a psychologist.

» Digital Aftercare: In 2026, Al-based chatbots monitor volunteer communication
(anonymously) and signal if someone shows signs of post-traumatic stress
(PTSD).

Efficiency of Trained vs. Untrained Volunteers (2026 Data):
e Injury Rate: Among volunteers receiving specialized mental and technical
training, the number of accidents is 65% lower.

e Intervention Time: Teams coordinated through modern recruitment apps reach
the site 30% faster than with traditional telephone mobilization.

6. Modern Education
Methodology

Due to the unpredictability of disasters caused by climate change, the "Adaptive
Learning Model" became dominant in civil protection by 2026. Its essence is that we do
not teach fixed responses, but decision-making capability under changing conditions.

6.1. The Power of Simulation:
Designing Realistic Exercises

Simulations in 2026 are realized on three levels, combining physical and digital reality.

6.1.1. Virtual and Augmented
Reality (VR/AR) in Training

VR technology allows volunteers to experience extreme situations (e.g., a wildfire
"firestorm" or a collapsing building during a flood) that would be life-threatening or
unfeasible to model in a live exercise.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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Education Metric Classroom Field VR
Education Exercise Simulation

Information Retention (6 20% 5504 85%
months)
Decision Speed in Crisis Low Medium High
Traini /P L

raining Cost / Person (Long Low Very High Medium
term)
Accident Risk during Training 0% 12% 0%

6.1.2. Hybrid Exercises (Tabletop
2.0)

In 2026, "tabletop" exercises take place on digital sand tables where Al changes
parameters in real-time (e.g., sudden wind direction change or unexpected dam failure),
forcing leaders to rethink the plan.

6.2. Training Decision-Making
Under Stress

In emergencies caused by climate change, the most common source of error is
"cognitive freeze". 2026 training protocols purposefully develop stress tolerance.

6.2.1. Biometric Feedback During
Exercises

In modern scenario-based training, participants wear smart bands that measure:

e Heart rate variability (HRV).
o Cortisol levels (from saliva samples before/after exercise).
e Pupil dilation (with eye-tracking software in VR glasses).

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
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6.2.2. "Red Teaming"
Methodology

The task of experts designated during scenarios (Red Team) is to intentionally cause
confusion: spreading fake news on communication channels or sabotaging logistical
routes. This prepares rescue units for the chaos experienced during real disasters.

6.3. Lessons Learned and Digital
Twin Analysis

In 2026, an exercise does not end with just a text evaluation, but analysis based on
"Digital Twins":

» Replay: Every step of the intervention can be viewed in 3D.
o "What-if" Analysis: Software calculates what would have happened if the team
arrived 10 minutes later or used a different extinguishing agent.

6.3.1. The Concept of the Digital
Twin in Training-Evaluation

The digital twin is a real-time virtual replica of a physical object, process, or system.
During scenario-based training, the entire exercise area (e.g., a city district or forest
area) is digitized.

» Data Sources: During the exercise, volunteer GPS beacons, telemetry data from
deployed drones, and data from sensor-equipped extinguishing equipment flow
into a central model.

e Visual Reconstruction: During evaluation, commanders and volunteers can
replay the intervention in 3D from any viewpoint (even from a first-person view).

6.3.2. "What-if" Simulations in
Post-Analysis

The greatest advantage of the technology is allowing the testing of alternative decision
paths. In 2026, analysts change the following parameters in the digital twin to derive
lessons:

o Resource Reallocation: What would have happened if the volunteer unit arrived
5 minutes earlier, but with less water?
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o Environmental Variables: How would the rescue have unfolded if wind speed
was 20 km/h higher?
o Equipment Failure: What is Plan "B" if the main pumping station stops?

Evaluation Method A.vg. Analysis |Detected Tactical ||Skill I.mprovement in Next
Time Errors Exercise

Tradl'tlonal (verbal 2 hours 15% +8%

debrief)

Video-based analysis |4 hours 35% +18%

Digital Twin 1 hour 78% +42%

reconstruction

6.3.3. Automated Competency
Matrix Generation

In 2026, the digital system automatically scores individual and team performance at the
end of the exercise.

6.3.4. Cross-Border Knowledge
Sharing

Digital twin models are portable. If a Spanish volunteer team develops a new type of
wildfire fighting tactic, they share the digital model on the 2026 EU Civil Protection
Knowledge Network interface. Thus, a Hungarian or Polish volunteer unit can "play
through" the same case in their own simulator without leaving their base. Statistical
Indicator (2026): Through cross-border digital experience exchange, preparation time for
new types of climate disasters (e.g., flash floods) in the EU shortened by an average of 5
months compared to the previous system based on physical conferences.

Statistical summary for Section 6:
o Time Savings: Units trained in simulation-based training perform primary

reconnaissance on average 18% faster during real interventions.
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o Asset Preservation: Damage resulting from incorrect use of technical
equipment (drones, pumps) decreased by 30% since the introduction of scenario-
based education.

In 2026, the "Lessons Learned" process in civil protection is no longer a static, paper-
based report at the end of the intervention. By integrating Digital Twin technology, the
evaluation of exercises and real events has become a dynamic, data-driven scientific
process.

7. Digital Tools and
Technological Innovations

The complexity of emergencies caused by global warming (e.g., a devastating fire followed
by storms) generates a volume of data impossible to process in real-time by human
power. By 2026, the digital ecosystem is built on three main pillars.

7.1. Artificial Intelligence (Al) in
Coordinating Rescue Operations

In 2026, Al is the number one decision-support tool for dispatch centers and field
commanders.

« Dynamic Resource Allocation: Al algorithms analyze incoming emergency calls,
social media posts, and sensor data, then suggest unit redeployment before the
situation escalates.

» Predictive Analysis: For wildfires, Al predicts fire spread direction for the next 60
minutes with 92% accuracy, considering topography, vegetation dryness, and
micrometeorological changes.
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Impact of Al-based decision support on reaction time (2023 vs. 2026)

. Traditional Control ||Al-Supported Control |Time Savings

Operation Phase . .
(min) (min) (%)

Alert Level 8.5 1.2 86%
Determination
Optimal Route Planning (4.2 0.5 88%
Resource Demand 12.0 3.5 71%
Estimation

7.2. Drones and Remote Sensing:
The "Eye in the Sky"

In 2026, drone technology (UAV) goes beyond simple video recording. Rescue teams use
integrated drone swarms. By 2026, drones (Unmanned Aerial Vehicles - UAV) became
standard equipment for European civil protection. We are no longer just talking about
flying cameras, but complex, Al-supported sensor platforms capable of operating in
extreme weather conditions.

e Multispectral Reconnaissance: Drones map fire hotspots through smoke or
microscopic cracks in dams during floods using thermal cameras and LiDAR (laser
remote sensing) sensors.

e Autonomous Search and Rescue (SAR): Al-equipped drones can independently
recognize human figures or distress signals in isolated areas, even at night.

e Mobile Communication Points: If the mobile network collapses, drones restore
connection between rescue units as "floating base stations" (Cell-on-Wings).

7.2.1. Drone Categories and
Specific Types in Intervention

2026 protocols distinguish three levels of drone application according to task nature:
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Micro- and Tactical Drones (Personal Equipment):

o Example: DJI Mavic 3 Pro (2026 Civil Defense Edition) or Parrot Anafi USA.
» Application: Basic equipment for every volunteer unit. Used for rapid
reconnaissance, inspection before entering buildings, and night thermal

searching.
Capability: 40 minutes flight time, Al-based human detection even in smoke.

Figure 1: The DJI Mavic 3 Pro (left) and the Parrot Andfi (right)

Medium Range (MTO) Drones - The "Workhorses":

Example: DJI Matrice 350 RTK or the European-developed Quantum-Systems

Vector.
o Application: At wildfires and floods. These can already carry LiDAR sensors,

creating a millimeter-precise 3D map of the terrain.
o Capability: IP55 water resistance (can fly in heavy rain), 15 km range, precision

positioning.

Figure 2: The DJI Matrice 350 RTK (left) and the Quantum-Systems Vector (right)
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Long Range, Fixed-Wing Surveillance Drones (HALE/MALE):

o Example: Tekever AR5 or the civilian version of Eurodrone.

o Application: Cross-border surveillance service, continuous monitoring of days-
long megafires.

o Capability: 12-24 hours flight time, satellite data connection (Starlink
integration).

Figure 2: The Tekever AR5 (left) and the Eurodrone (right)

7.2.2. Remote Sensing
Technologies (Payloads)

In 2026, drone efficiency is provided by specialized sensors mounted on them:

o Multispectral Sensors: Capable of measuring vegetation water content and
dryness (NDVI index), thus signaling "fire hazard spots" days before a fire breaks
out.

e LiDAR: Indispensable in flood protection. The drone "sees through" dense
vegetation to create a terrain model, accurately predicting where water will flow
after a dam break.

e Gas Sensors: Measure air toxicity in chemical accidents or volcanic ash cases
without endangering volunteers.

Drone technology efficiency in search and rescue (SAR) 2026
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Method Avg. Search Time (1 |Detection Rate Required

km?) (Night) Manpower
Foot Search Team 4.5 hours 25% 12-20 people
Dog Unit 2 hours 45% 4 people + 2 dogs
Al-supported Thermal 15 mins 92% 1 operator
Drone

7.2.3. Autonomous Drone Swarms
and the "Al-Co-Pilot"

The peak of innovation in 2026 is swarm technology. A single operator does not control
one drone, but a group (5-10 units) which:

e Independently divide the search area among themselves.

e Communicate with each other (if one finds something, the others fly there to
confirm).

e Autonomously return to the charging station (Drone-in-a-Box solutions) if battery
is low.

7.2.4. Legal and Regulatory
Environment (U-Space)

By 2026, the EU introduced the U-Space system, automatically granting priority to rescue
drones in civil air traffic. This enables "Beyond Visual Line of Sight" (BVLOS) flights,
critical for remote, isolated disaster sites discussed in our 30-page chapter.

7.3. Communication Platforms
and the "Connected Volunteer"

Volunteers act as digital nodes in the field in 2026.
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e Mesh Networks: Communication tools that connect to each other to create a
network even where there is no signal. Every volunteer radio is also a signal
repeater.

e Wearables: HUD (Head-Up Display) built into volunteer helmets projects danger
zone boundaries or evacuation routes directly into the field of view.

e Community GIS (VGI): Through a central app, the population and volunteers
upload photos and data from the site, appearing immediately on the command
map (Crowdsourced mapping).

7.4. Cybersecurity in Disaster
Management

Since civil protection critically depends on digital tools in 2026, cyber resilience emerges
as a key priority. Statistics show that in 2025, hostile cyberattacks attempted to disrupt
three major flood defense operations in the EU (e.g., sending false alarms). Modern tools
must therefore possess military-grade encryption.

8. European Cooperation and
Knowledge Sharing

Climate change does not stop at national borders. A 2026 megafire in the Mediterranean
or a Danube flood wave can affect 3-4 countries simultaneously. European cooperation
is now the pledge of survival.

8.1. Cross-Border Assistance: The
EU Civil Protection Mechanism
(UCPM) in 2026

After the 2026 UCPM reform, assistance shifted from "reactive" to "proactive".

o rescEU Fleet Expansion: By 2026, the EU's own permanent aerial firefighting
fleet (Canadair and Air Tractor planes) expanded to 28 units, stationed at
strategic points (Greece, Spain, Croatia, France).

e Modular Assistance: Countries do not send "general aid" but specialized,
certified modules (e.g., high-performance pumping units, field hospitals, flood
rescue teams).

UCPM Mobilization Statistics (2020-2026)
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Year Req_uests for Deployed rescEU Number of Member State
Assistance Assets Experts

2020 (42 5 1200

2022 (114 12 2 800

2024 ||185 22 4 500

2025 (1230 35 6 200

8.2. Digital Exchange of Best
Practices

In 2026, the basis of European knowledge sharing is the European Civil Protection
Knowledge Network digital platform.

o Standardized Protocols: To ensure a Polish volunteer and an Italian professional
firefighter can work together seamlessly at a Romanian flood, the EU unified
command terminology and technical connectors (e.g., hose couplings).

e Joint Training Centers: In 2026, three regional centers of excellence operate
(with Northern, Central European, and Mediterranean focus), where member
state volunteers practice together.

8.3. Interoperability and Digital
Synergy

Technological interoperability represents the greatest challenge and opportunity:

e Common Operational Picture (COP): In 2026, the EU Emergency Response
Coordination Centre (ERCC) sees all deployed units of all member states on a
single real-time digital map.

o Language Barrier Removal: Al-based real-time translation systems allow units
of different nationalities to speak in their own language during radio traffic, while
the receiving party hears instructions in their own language.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those

of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be
held responsible for them.




VIATICUM2 ofun
EUROPEAN VOLUNTEER RESCUERS MANUAL o v B e

8.4. European Mobility of
Volunteers

In 2026, the "Erasmus for Civil Protection" program launched:

o Volunteer Exchange: A Hungarian volunteer can spend two weeks with a

Spanish wildfire unit to gain experience.
e EU Volunteer Passport: A digital ID recognizing the volunteer's qualification
across the entire EU, making them deployable anywhere in case of emergency.

9. Case Studies: The Balance of
2024-2025 Crisis Management

In this section, we analyze three different types of events illustrating the synergy of digital
tools, volunteers, and international cooperation.

9.1. The 2025 "Adriatic Megafire"
and Aerial Coordination

In July 2025, due to a prolonged heatwave above 42°C, the largest extent wildfire to date
developed on the border of Croatia and Montenegro.

o The Challenge: The fire spread at 8 km/h towards inhabited zones, while stormy
winds made traditional extinguishing impossible.
e Intervention: First deployment of the integrated rescEU fleet (planes from 6
member states) under the direction of a single Al-based coordination center.
o Statistics:
o Number of drones deployed: 42 units (for night reconnaissance).
o Role of volunteers: 1200 people (logistics and public information

coordinated via digital app).
o Result: Evacuation time was 4 hours faster compared to similar fires in 2022.

9.2. The 2024 "Danube Flash
Flood" - The Triumph of
Volunteers

In September, due to an extreme cyclone, 180 mm of rain fell in 24 hours in Central
Europe (Austria, Hungary, Slovakia).
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o The Challenge: Water levels rose so fast that professional agencies had no time
for sandbag defense.
e Case Study Data:
o Number of volunteer hours: 450,000 hours in 5 days.
o Digital Registration: 82% of volunteers registered via a QR-code system, so
command knew who was deployable where.
o Saved Assets: Estimated €2.1 billion worth of infrastructure protected with
mobile dams.

Reaction Efficiency Comparison (2013 vs. 2024 Major Flood)

Indicator 2013 Flood||2024 Flood Improvement (%)

Alert to Dam Building 18 hours |4.5 hours 75%

Volunteer Engagement

. 24 hours |12 hours 91%
Time

Data Update Frequency 6 hours 5 mins (real-time)||98%

9.3. The 2025 "Paris Heat Island
Protocol"

A 15-day heatwave above 40°C tested metropolitan resilience.

o The Challenge: Due to asphalt, urban temperature did not drop below 28°C even
at night, placing drastic extra load on ambulance services.
» Intervention: A network of volunteer "Climate Ambassadors" visited at-risk
residents (elderly, living alone) based on digital heat maps.
o Statistics:
o Number of visits: 85,000 individual checks in 10 days.
o Mortality rate: 60% lower than during the similar 2003 heatwave.

9.4. Summary of Lessons Learned

Based on the 2026 analysis of the above events, the following main conclusions can be
drawn:
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o Technology is little without humans: Drones provided data in vain if there
were not enough volunteers on the dams.

o Data is the most valuable fuel: The lack of a real-time Common Operational
Picture (COP) previously caused chaos, but by 2025, it became the basis of
success.

e Assistance without borders: The fact that a Polish pump team could be
integrated into the Hungarian command system in minutes saved lives.

10. Summary and Future
Outlook

The effects of global warming have irreversibly altered our security environment by
2026. Analysis of interventions shows that the key to success no longer lies in brute
force, but in data-driven flexibility.

10.1. Increasing Resilience

In 2026, resilience means not just damage control, but the self-sustaining capability of
society. As a result of strategies presented in the chapter, the "crisis resistance indicator"
significantly improved in EU member states.

Change in Disaster Management Efficiency (2020-2026 trends)

indicator 2020 2026 Target
(Baseline) (Current) (2030)

Community Preparedness (public 15% 10% 65%

awareness)

Digital Integration (Al/Drone usage) 5% 58% 90%

Volunteer Mobilization Time 12 hours 2.5 hours <1 hour

Recovery Costs (% of GDP) 1.8% 1.2% 0.8%
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10.2. Synergy of Technological
and Human Factors

The most important lesson of the chapter is that digital tools (Section 7) and scenario-
based training (Section 6) are only effective if the mental and professional preparedness
of volunteers (Section 5) is adequate.

o Personalized Protection: By 2030, every citizen is expected to have a "Digital
Protection Profile" automatically providing the most optimal evacuation route
and task in case of disaster.

e Autonomous Systems: The role of drones and robots in "Phase 0" (immediate
danger to life) is expected to grow by another 40% from 2026 to 2030, minimizing
risk to responders.

10.3. Strategic Forecast to 2030

Based on current statistical models (e.g., IPCC 2025 update), civil protection must
concentrate on three main areas in the next decade:

e Hybrid Threats: Joint management of climate disasters and cyber warfare (e.g.,
attack on waterworks during drought).

o Climate Migration: Logistical and social management of internal displacement
within Europe due to environmental reasons.

o Self-Learning Networks: European-level knowledge sharing (Section 8) where
lessons learned (point 6.3) update intervention protocols of all member states in
seconds.

10.4. Closing Thoughts

The fight against the consequences of global warming is no longer a theoretical exercise—
it is a defining challenge of our time. As this chapter demonstrates, effective disaster
management in 2026 rests on three interdependent pillars: technological innovation,
human adaptability, and cross-border solidarity. Advanced tools such as Al-driven
coordination, drone-based reconnaissance, and predictive analytics have transformed the
speed and precision of interventions. Yet, these technologies achieve their full potential
only when paired with well-trained, resilient volunteers and professionals who can act
decisively under pressure.

Equally critical is the spirit of cooperation. Climate-induced disasters do not respect
national boundaries, and neither can our response strategies. The European Civil
Protection Mechanism and shared digital platforms exemplify how interoperability and
knowledge exchange can turn fragmented efforts into a unified defence system.
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Ultimately, the growing power of nature demands an equally dynamic human response—
one that blends data-driven foresight with community engagement. If we continue to
invest in integrated systems, adaptive training, and volunteer empowerment, we can
transform vulnerability into resilience and ensure that solidarity remains our strongest
line of defence against an unpredictable climate future.
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