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SELECT KEY TERMS

Wildfire: Any unplanned or uncontrolled fire affect-
ing natural, cultural, industrial, and residential land-
scapes (UNDRR adapted from FAO). An unusual or
extraordinary free-burning vegetation fire that poses
significant risk to social, economic, or environmental
values. It may be started maliciously, accidentally, or
through natural means (UNEP).! The term ‘wildfire’ is
more general than ‘forest fire’ and includes fires that
affect other vegetation types, such as grasslands and
shrublands.

Forest fire: Unwanted fires burning forests and wild-
lands.?

Bush fires: The same meaning as wildfire but is the
term used in Australia, New Zealand, and Africa. It is
an unplanned fire in a vegetated area (as opposed to
an urban area).?

Other descriptive types of wildfires:*

e Accidental fire: Fires resulting unintentionally
from human actions.

e Arson fire: Fires set intentionally and maliciously.

e Controlled fire: Fires that are managed for spe-
cific purposes, usually with precautions.

e Uncontrolled fire: Fires that are not managed or
controlled, typically wildfires.

e Natural fire: Fires caused by natural events, such
as lightning or as a result of volcanic activity.

e Prescribed fire/mild fire: Intentionally set and
controlled fires for land management.

Community-based fire management (CBFiM): Fire
management approach based on the inclusion of lo-
cal communities in the proper application of fire, fire
prevention, and in preparedness and suppression of
wildfires. CBFiM approaches can play a significant

role in fire management, especially in most parts of
the world where human-based ignitions are the pri-
mary source of wildfires that affect livelihood, health
and security of people. The activities and knowledge
that communities generally practice and apply are
primarily those associated with prevention. They in-
clude planning and supervision of activities, joint ac-
tion for prescribed fire and fire monitoring and re-
sponse, applying sanctions, and providing support to
individuals to enhance their fire management tasks.®

Integrated wildfire risk management (IWFRM):
The approach relies on coordinated use of re-
sources, integrated policy frameworks, collaboration
of stakeholders, society-wide engagement, and ca-
pacity development. This approach is gaining promi-
nence given climate change impacts as well as the
demand and need to address the wildfire challenge
in an integrated and holistic manner.

Wildfire risk: Assessed by considering vulnerable
areas where people, ecological systems, and socioe-
conomic assets are exposed to fire danger.®

Exposure: The situation of people, infrastructure,
housing, production capacities, and other tangible
human assets which are located in hazard-prone ar-
eas.

Vulnerability: The conditions determined by physi-
cal, social, economic, and environmental factors or
processes which increase the susceptibility of an in-
dividual, a community, assets, or systems to the im-
pacts of hazards.

Wildlands/wilderness areas: Areas governed by
natural processes. They are composed of native
habitats and species and are large enough for the
effective ecological functioning of natural processes.
These areas are unmodified or only slightly modified

' Definition as per Casartelli, V., and J. Mysiak. 2023. Union Civil Protection Mechanism - Peer Review Programme for Disaster Risk Man-
agement: Wildfire Peer Review Assessment Framework (Wildfire PRAF). Link.

2Tedim, F., G. Xanthopoulos, and V. Leone. 2015. "Forest Fires in Europe: Facts and Challenges." In Wildfire Hazards, Risks and Disas-

ters, 77-99. Elsevier.

3Price, O. 2019. "Bushfires." In Encyclopedia of Wildfires and Wildland-Urban Interface (WUI) Fires, edited by S. Manzello. Cham:

Springer. Link.

4Huidobro, G., L. Giessen, and S. L. Burns. 2024. "And It Burns, Burns, Burns, the Ring-of-Fire: Reviewing and Harmonizing Terminology
on Wildfire Management and Policy." Environmental Science & Policy 157: 103776.

sFood and Agriculture Organization (FAO). 2024. Integrated Fire Management Voluntary Guidelines Principles and strategic actions.

Second edition. Forestry Working Paper, No. 41. Rome. Link.

60om, D., D. de Rigo, H. Pfeiffer, A. Branco, D. Ferrari, R. Grecchi, T. Artés-Vivancos, et al. 2022. Pan-European Wildfire Risk Assessment.
EUR 31160 EN. Luxembourg: Publications Office of the European Union. doi:10.2760/9429. JRC130136.
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and without intrusive or extractive human activity,
settlements, infrastructure, or visual disturbance.”

Wildland-urban interface (WUI): Areas where hu-
man development meets or intermingles with wild-
land vegetation. These areas often face heightened
wildfire risk.®

Firebreak:®* Man-made areas with a reduced fuel
load that act as barriers to stop or slow down fire
spread.

Early warning system (EWS): An integrated system
of hazard monitoring, forecasting and prediction,
disaster risk assessment, communication, and pre-
paredness activities that enable individuals, commu-
nities, governments, and businesses, and others to
take timely action to reduce disaster risks in advance
of hazardous events. Annotation: Multi-hazard EWSs
address several hazards and/or impacts of similar or
different type in contexts where hazardous events may
occur alone, simultaneously, in a cascading manner, or
cumulatively over time, taking into account the poten-
tial interrelated effects.

Nature-based solutions:"® Solutions “inspired by,
supported by, or copied from nature” and which “si-
multaneously provide environmental, social, and
economic benefits and help to build resilience” by
bringing “more and more diverse nature and natural
features and processes into cities, landscapes, and
seascapes” (EC).

Building code: A set of ordinances or regulations
and associated standards intended to regulate as-
pects of the design, construction, materials, alter-
ation, and occupancy of structures which are neces-
sary to ensure human safety and welfare, including
resistance to collapse and damage.

Contingency plan / (emergency) response plan: A
plan preparing an organization to be ready to re-
spond effectively in the event of an emergency.

Coping capacity: The ability of people, organiza-
tions, and systems to manage adverse conditions,

Select Key Terms

risks, or disasters using available skills and re-
sources."

Resilience: The ability of a system and its compo-
nents to anticipate, absorb, accommodate, or re-
cover from the effects of a hazardous event in a
timely and efficient manner, ensuring the preserva-
tion, restoration, or improvement of its essential ba-
sic structures and functions.

‘Build back better’ (BBB) principle: The use of re-
covery, rehabilitation, and reconstruction phases af-
ter a disaster to increase the resilience of nations
and communities through integrating disaster risk
reduction measures into the restoration of physical
infrastructure and societal systems and into the revi-
talization of livelihoods, economies, and the envi-
ronment. Annotation: The term ‘societal’is not to be in-
terpreted as a political system of any country.

Reconstruction: The medium- and long-term re-
building and sustainable restoration of resilient crit-
ical infrastructures, services, housing, facilities, and
livelihoods required for the full functioning of a com-
munity or a society affected by a disaster, aligning
with the principles of sustainable development and
‘build back better’, to avoid or reduce future disaster
risk.

Rehabilitation: The restoration of basic services
and facilities for the functioning of a community or a
society affected by a disaster.

7 Wild Europe. 2013. A Working Definition of European Wilderness and Wild Areas. Link.
8 Silva, J. S., ed. 2010. Towards Integrated Fire Management: Outcomes of the European Project Fire Paradox. Joensuu, Finland: Euro-

pean Forest Institute.
9 Casartelli and Mysiak 2023.

© Definition as per Casartelli, V., and& Mysiak, J. 2023. Union Civil Protection Mechanism - Peer Review Programme for disaster risk
management: Wildfire Peer Review Assessment Framework (Wildfire PRAF). Link.

" European Union. 2023. Wildfire Peer Review Assessment Framework. Link.
2 World Bank. 2021. Economics for Disaster Prevention and Preparedness: Investing in Disaster Risk Management in Europe Makes

Economic Sense, Background Report. Link.
s Definition as per the NSDRR 2024-2035, GoR. Link.
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EXECUTIVE SUMMARY

While Iceland is known for risks arising from volcanos, earthquakes, avalanches, and extreme
weather events; but with changes in land use, growing vegetation, and impacts of climate change, the
country faces an increasing risk of wildfires.'* Iceland is experiencing an increase in tree and bush vegeta-
tion, linked to afforestation efforts, improved growing conditions, and a significant reduction in sheep grazing.
These factors contribute to a higher fuel load, particularly in areas such as campsites or recreational areas. At
the same time, Iceland is warming more rapidly than other European regions. Since 1980, the trend has in-
creased to 0.47°C per decade which is almost three times faster than the global average warming rate during
the same period.’ With global warming, the conditions that help prevent wildfires—such as consistent precip-
itation and moist vegetation—are becoming less reliable, putting Iceland at higher risk.

The increased risk of wildfires in Iceland requires a proactive management and mitigation efforts at
all levels. Iceland has already been affected by wildfires, which in some cases brought irreversible damage.
Between 2006 and 2021, at least 26 wildfires occurred on the island and burned more than 7,450 ha of land."®
In 2006, in the Myrar region (in West Iceland), a wildfire burned over 6,700 ha of wetland, making this the
largest wildfire ever recorded in Iceland; it took four days to be extinguished and forced several farmers to
evacuate to protect their livestock. In 2021, a wildfire in the Heidmork conservation and recreation area near
Reykjavik, critical for the capital's water supply, burned 56.5 ha of land, prompting authorities to issue the
country's first-ever ‘danger alert’ for wildfires. In 2023 and 2024, fields of moss caught on fire in the Grindavik
area triggered by volcanic activity in the Reykjanes Peninsula.

This report summarizes the results of a diagnostic review of wildfire risk and management capacity in
Iceland, and includes technical recommendations that can guide policy discussions, decisions, and ac-
tions in the immediate/short term as well as the medium to long term. The review followed the Union
Civil Protection Mechanism (UCPM) Wildfire Peer Review Assessment Framework (PRAF)'” and the principles
of IWFRM. It considered capacity across multiple dimensions, including governance, planning, understanding
of risk, prevention, early warning and public awareness, preparedness and emergency response, recovery
and post-disaster financing. Drawing on desk reviews, consultations with stakeholders, and expert analysis,
each chapter reviews current status, challenges, and opportunities for improvement.

The section below highlights 10 key findings, and 10 key recommendations, with the underlying struc-
tural analysis provided in the respective chapters of this report.

4 See "Select Key Terms” above for definitions. In Iceland, wildfires are associated with vegetation/bush/moss in addition to forests.
5 |celandic Meteorological Office (IMO). 2018. Climate Report 2018: The Third Report on Impacts of Climate Change in Iceland. Link.

'6 Fire brigades went into action 516 times in the years 2018-2022 because of wildfires. For information on registration by the fire
brigades and actions taken because of wildfires, see: HMS “Stéraukin heetta & grodureldum a Islandi.” February 16, 2022. Link.

7 European Union. 2023. Wildfire Peer Review Assessment Framework. Link.
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1.

Iceland is in a unique position to improve its
management of wildfire risk to protect people’s
lives, lessen impacts on the natural and physical
environment, and manage financial implication-
s.The combination of climate change, changes in
land use, and legislative gaps has introduced sig-
nificant new vulnerabilities, risks, and challenges,
that require urgent attention from policy makers
and society. This gap in prevention and prepared-
ness is reminiscent of Iceland’'s experience with
avalanches between the mid-1970s and the mid-
1990s, when several tragic incidents occurred before
comprehensive risk zoning and mitigation strategies
were adopted. As wildfires become a more signifi-
cant hazard, it is critical for the country to take ac-
tion.

2.

The current environment is characterized by
strong interest and momentum among various
stakeholders, emerging data and analytics, vari-
ous initiatives, and knowledge gained from past
wildfire emergency response. Authorities, institu-
tions, scientists, and the public are starting to recog-
nize wildfire risk as a significant threat at both na-
tional and local levels, particularly in areas that have
experienced fires already. An important contribution
has been the engagement of the multi-institutional
working group on wildfires, led by the Housing and
Construction Authority (HCA), which has outlined
various gaps and opportunities across the compe-
tencies of different stakeholders and developed
publicly available resources.’™ The HCA has also de-
veloped a textbook for firefighters for wildfire re-
sponse (to be published within 2025)," and is also in
the process of updating its "Brunagatt” database for
overseeing municipalities’ resources for fire protec-
tion.

3.

While Iceland has a robust legal framework
covering the management of multiple natural
hazards, the existing framework has not yet
been fully adapted to consider wildfire-specific
challenges. Wildfires are not fully recognized as a
natural hazard in primary and secondary legislation/
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regulations. This results in gaps concerning the legal
basis for appropriate strategic planning and
resource allocation, reforms, actions, investments,
and technical capacities, ultimately limiting the
range of activities that can be undertaken by
relevant actors. Specifically, legal ambiguity limits
the inclusion of wildfire in the national
meteorological service's warning system.

4,

Despite various ongoing efforts, Iceland does not
yet have a vision for improving wildfire risk man-
agement, nor have stakeholders agreed on rele-
vant priorities. In parallel to continuing efforts that
are already being made across a range of stakehold-
ers, it will be important for decision-makers and
stakeholders who can play an active role in wildfire
risk management to agree on a strategic roadmap.
This can be done in alignment with other policy pri-
orities, including those related to climate adaptation
and mitigation of climate change, national security,
and strengthened social resilience.

5.

Information relevant to understanding and man-
aging wildfires is being collected and analyzed,
yet it is not systematic and does not inform ac-
tions across wildfire risk management. Several in-
stitutions collect information relevant for wildfire
risk assessments, planning, preparedness, re-
sponse, and recovery including the Natural Science
Institute of Iceland (NSII), universities, the Icelandic
Meteorological Office (IMO), and the HCA. However,
no consolidated database or platform is available to
stakeholders, nor are there up-to-date quantitative
wildfire risk assessments. There are several oppor-
tunities to strengthen the understanding of wildfire
risk by consolidating and leveraging various sources
of data and research initiatives, using new technolo-
gies, and ensuring that these are reflected in an up-
dated national risk assessment (NRA) and upcoming
climate risk assessment. This effort could contribute
to the development of robust wildfire science in Ice-
land.

8 HCA Working Group on Wildfires. 2018. Committee’s Report on Wildfires (in Icelandic) link. The website www.grodureldar.is, devel-
oped by the working grop, provides a range of information about wildfires, prevention, and response.

9 Translated and adapted from Swedish Civil Contingencies Agency (MSB). 2022. Guidance on forest fire extinguishing.
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6.

The IMO has strong technical capacities to mon-
itor natural hazards and has in place a contin-
gency plan for wildfires; notified events trigger
the issuance of a site-specific forecast to aid re-
sponders. Building on the excellent existing capaci-
ties, much can also be done to improve fire detec-
tion and monitoring, as well as early warning sys-
tems, using the technological/target options avail-
able. For example, the IMO's capabilities and the E-
112 emergency system could be enhanced with
wildfire-specific indicators.

7.

Wildfire-related public awareness and self-pre-
paredness is nascent among the population on
wildfire is nascent; however, there are many op-
portunities to scale up, especially through pro-
motion of a bottom-up approach to increase out-
reach. In parallel to strengthening bottom-up
efforts of associations and municipalities, efforts
could be made to develop a comprehensive risk
awareness and communication strategy- with differ-
ent planned activities, target groups, outreach
methods, and funding sources- to guide the imple-
mentation of various activities, such as public cam-
paigns, a Fire Smart Iceland campaign, and so on.
The website www.grodureldar.is offers a wide
range of information about wildfires, prevention,
and response, and could be further developed, in
parallel with various other ongoing communication-
s/awareness initiatives.

8.

Iceland has several pilot activities related to wildfire
prevention, but these are not yet conducted
strategically or in a prioritized manner
corresponding to wildfire risk. Several municipalities
invest in actions that consider wildfire risk, and
there is a range of small-scale efforts by
associations. However, there is no specific,
dedicated program or funding for scaling up wildfire
prevention that considers the needs of
municipalities and fosters innovative approaches in
atargeted manner in areas atrisk, such as FireSmart
communities or nature-based solutions (NBS).
Preventive actions should be aligned with broader
strategies linked to climate change adaptation and
mitigation, sustainable landscape management,
and management of areas and settlements in the
proximity of wildland areas.

9.

Action and coordination during fires has been
strong thanks to a robust emergency response
and coordination system, but more needs to be
done to upgrade capacities for wildfire. Firefight-
ing units have been improving their capabilities to
manage the increasing wildfire risk, particularly in
the already affected areas. There are opportunities
to systematically strengthen both basic and special-
ized capacities - for example, by strengthening hu-
man resources (through training and international
exchanges), and by improving specialist firefighting
equipment across but also in particularly in areas of
increasing wildfire risk. A range of decision-support
tools can also enhance the safety and effectiveness
of responders (e.g., applications, wildfire analysis
tools, Al-assisted software solutions). The experi-
ence of the lava cooling interventions around Grin-
davik, overseen by the Department of Civil Protec-
tion and Emergency Management (DCPEM), pro-
vides entry points for further action.

10.

Currently, there is no specific guidance for recov-
ery and rehabilitation efforts following major
wildfires. Ongoing efforts to strengthen post-disas-
ter recovery planning also provide an entry point to
address this gap, for example, by including wildfire
after-action reviews (AARs) and other available
strategies. Developing a systematic understanding
of the impacts of wildfires may inform future actions
to improve response to and financial preparedness
for wildfires.


http://www.grodureldar.is

TEN KEY RECOMMENDATIONS

THERE ARE SEVERAL ENTRY POINTS and opportunities for improving wildfire risk man-
agement in Iceland. These are listed below by category and summarized in Table 1.

GOVERNANCE AND PLANNING

1 Agree on a strategic roadmap with key
e immediate/short- and medium to long term
priorities among stakeholders. This can reflect
responsibilities and mandates as of now and
indicate ambition to update/expand responsibilities.

2 In parallel, update the legal framework
e and coordination mechanisms, at a
minimum to integrate wildfire risk into the existing
laws and frameworks, while working on more
ambitious reforms that may require more time.

3 Enhance coordination across stake-
e holders in Iceland - for example, by
strengthening and adjusting the scope of current
coordination mechanisms. At the same time,
leverage opportunities at hand for international
cooperation and exchange on wildfire analysis and
prevention, preparedness and response, including
research and training.

ANALYSIS AND COMMUNICATION

4 Improve understanding of wildfire risk by
e consolidating and leveraging various
sources of data, research, and tools, focusing
particularly on known high-risk areas in the
immediate future; ensure that analysis is reflected in
the future updated NRA and climate risk
assessment.

5 In parallel, lay the groundwork for more
e detailed wildfire risk assessment, and for
sustainable sharing and communication of wildfire
risk information - e.g., through a platform or system
- with various stakeholders and their mandates.

6 Improve monitoring of wildfire risk by
e developing a wildfire danger index and
enhance available data and tools for early detection.

PREVENTION

7 Adapt landscape management, land use
e planning, and climate change adaptation
(CCA) actions to reflect wildfire risk information
and risk management tools, and accordingly, pilot
and scale up a range of activities led by different
entities, including bottom-up approaches. In
parallel, develop a public awareness and
communications strategy and pursue awareness
activities focusing on different target audiences with
the help of different stakeholders and tools.

8 Undertake preventive actions, such as
e forest/landscape management, wetland
restoration (removing drainage structures that are
no longer needed) and NBS (re-wetting), firebreaks,
clearing and prescribed burns, introduction of
escape routes, ensuring of water resource
connections, and awareness activities, such as
information campaigns.

PREPARATION AND RESPONSE

9 Increase capacities for preparedness and
e response, including basic and specialized
training, human resources, and equipment. There
are several initiatives that can be scaled up
immediately.

10 In parallel, scale up preparation and
e testing of response plans, and enhance
self-preparedness of society in coordination with
different stakeholders.



Ten Key Recommendations

Table 1. Ten key recommendations for improving wildfire risk management in Iceland

Source: World Bank team.

GOVERNANCE &
PLANNING

IMMEDIATE/SHORT TERM

Agree on a common vi-
sion and roadmap (ac-
tion plan); confirm
lead and contributing
entities for implement-
ing agreed priorities as
well as funds.

MEDIUM TO LONG & IMMEDIATE/
SHORT TERM

Update laws and regu-
lations with respect to
known gaps, identify
further key reform ar-
eas, and establish ap-
propriate coordination
mechanisms.

IMMEDIATE/SHORT TERM

Enhance coordination
across stakeholders in
Iceland, as well as in-
ternational coopera-
tion and exchange on
wildfire analysis and
prevention, prepared-
ness, and response, in-
cluding research and
training.

ANALYSIS &
COMMUNICATION

IMMEDIATE/SHORT TERM

Improve wildfire risk
understanding: consol-
idate existing informa-
tion across institutions,
conduct rapid wildfire
risk scenarios for high-
risk areas, and system-
atically use post-fire
analysis

MEDIUM TO LONG TERM

Deepen wildfire risk
understanding: de-
velop a wildfire risk as-
sessment methodology
and a full risk assess-
ment considering cli-
mate change impacts;
develop a wildfire risk
information system
(platform) to serve vari-
ous entities.

MEDIUM TO LONG & IMMEDIATE/
SHORT TERM

Improve monitoring of
wildfire risk: develop a
wildfire danger index
and enhance available
data and tools for early
detection.

PREVENTION

MEDIUM TO LONG TERM

Adapt landscape man-
agement, land use
planning, and climate
change adaptation ac-
tions to reflect wildfire
risk information and risk
management tools; pi-
lot and scaleup a
range of activities led
by different entities, in-
cluding bottom-up ap-
proaches.

IMMEDIATE/SHORT TERM

Develop a public
awareness and com-
munications strategy
and pursue activities for
target groups with the
help of different stake-
holders and tools.

PREPARATION &
RESPONSE

IMMEDIATE/SHORT TERM

Scale up preparation
and testing of re-
sponse and recovery
plans, and enhance
self-preparedness of so-
cCiety in coordination
with different stakehold-
ers.

MEDIUM TO LONG & IMMEDIATE/
SHORT TERM

Increase capacities for
preparedness and re-
sponse, including basic
and specialized training,
human resources, deci-
sion-support tools, and
equipment.




CONTEXT

While Iceland has historically focused on the
management of risks of volcanos, earthquake,
and extreme weather events, the country now
faces an increasing risk of wildfires. Historically,
the country’s landscape and cool, wet climate, com-
bined with more intensive land use (grazing), made
large-scale wildfires rare. Recent events, including
fires triggered by volcanic activity in the Reykjanes
Peninsula and increasing instances of vegetation
fires during prolonged dry periods, have highlighted
the need to improve wildfire risk management in
Iceland. The National Climate Action Plan (2020) un-
derscores the growing danger of wildfire linked to
extended periods of drought, combined with rising
global temperatures. Iceland is warming more
rapidly than other European regions. Since 1980, the
warming trend has increased to 0.47°C per decade,
which is almost three times faster than the global
average warming rate during the same period.?°

The current situation presents a unique oppor-
tunity for Iceland to proactively improve its risk
management practice to protect people’s lives
and minimize impacts on the environment.

OBJECTIVE AND METHODOLOGY

The analysis generally follows the UCPM Wildfire
PRAF,?" adjusted to Iceland’s context. The frame-
work provides a structured approach for assessing
wildfire risk management capabilities at different
levels. The tool is aligned with EU policy require-
ments and terminology used within the UCPM. The
framework consists of seven thematic areas and rel-
evant subtopics, including governance, risk assess-
ment, risk management planning, prevention, pre-
paredness, emergency response, recovery, and
lessons learned (see Box 1). It is noted that the
framework covers both ex-ante areas, such as risk
assessment and prevention, as well as ex-post areas
like emergency response and recovery; and that
some of the areas may overlap. In applying the
framework, countries can choose to focus on spe-
cific areas or conduct a comprehensive review
across all themes and adjust based on the local con-
text and stakeholder feedback. The framework em-
phasizes the involvement of various stakeholders in
the review process.

INTRODUCTION

Box 1. UCPM Wildfire PRAF and its key thematic areas

1 Governance examines the governance
e structure for wildfire risk management at
both the national and subnational levels. It
analyzes existing strategic frameworks, interagency
coordination mechanisms, risk financing arrange-
ments,? and systemic resilience measures. Particu-
lar attention is given to the relationships and respo-
nsibilities among key stakeholders involved in wild-
fire management

2 Wildfire Risk Assessment examines
e wildfire risk assessment processes at the
national and subnational levels, focusing on
identification, analysis, and evaluation stages. It
reviews how assessment results are
communicated to stakeholders and the public.

3 Wildfire Risk Management Planning
e examines the planning processes for
wildfire risk management at the national and sub-
national levels. It analyzes stakeholder engage-
ment, methods for identifying and prioritizing risk
management measures, monitoring and evalua-
tion (M&E) systems, and alignment with related
planning frameworks.

4 Wildfire Prevention examines preventive
e measures designed to reduce wildfire risks
and mitigate consequences for people, the
environment, property, and cultural heritage. It an-
alyzes the framework for implementing preventive
measures, including landscape management prac-
tices, fire use regulations and enforcement, inno-
vation and knowledge services, and risk comm-
unication strategies.

2 |n this assessment, post-disaster risk financing is considered
under the recovery/lessons learned section.

2 IMO (Icelandic Meteorological Office). 2018. Climate Report 2018: The Third Report on Impacts of Climate Change in Iceland. Link.
2 European Union. 2023. Wildfire Peer Review Assessment Framework. Link.


https://en.vedur.is/climatology/iceland/climate-report
https://civil-protection-humanitarian-aid.ec.europa.eu/system/files/2023-06/Wildfire_PRAF_V2.pdf

Introduction

5 Wildfire Preparedness examines prepa-
e redness measures for establishing readi-
ness and response capabilities for wildfire events.
It analyzes processes for identifying and implemen-
ting preparedness actions, including contingency
planning, early warning systems, training and exerci-
ses, international exchanges, and response capacity

development.

6 Wildfire Emergency Response examines
e response activities during wildfire events,

focusing on needs assessment, impact evaluation,

response operations, and coordination processes

across agencies and jurisdictional levels.

adaptation &
climate proofing

7 Wildfire Recovery and Lessons Learned
e examines recovery and review processes
following major wildfire events. It analyzes the imple-
mentation of recovery and restoration plans, build-
back-better initiatives, and lessons learned
procedures to identify best practices and improve
risk management measures for enhanced resilience.

Source: European Union 2023.

Business
continuity




The diagnostic analysis and technical recom-
mendations are also alighed with the IWFRM
principles, which are being adopted by many
countries in Europe and beyond. IWFRM is a holis-
tic approach to managing wildfire risks that involves
the coordinated use of governance, resources,
strategies, and policies to identify and assess, re-
duce/mitigate/prevent, prepare for, respond to, and
recover from wildfires. While there is no single defi-
nition, this approach generally emphasizes collabo-
ration among various stakeholders, including gov-
ernment agencies, local communities, environmen-
tal organizations, and the private sector. IWFRM is
an evolving approach that is being adapted in the
context of climate change and growing wildfire risk.
Using new research, technological advancements,
and collaborative strategies, INFRM aims to create
safer, more resilient communities in the face of wild-
fire risks. Several countries, including Portugal,
Greece, Spain, Italy, Croatia, France, and more re-
cently Finland and Sweden, are moving toward
adopting an IWFRM approach.

In general, key elements of IWFRM correspond
to the Sendai Framework for Disaster Risk Re-
duction (SFDRR) 2015-2030. The wildfire PRAF also
follows IWFRM principles. There are also other ana-
lytical frameworks, including the 5R (Review and
Analysis, Risk Reduction, Readiness, Response, and
Recovery) approach of the Food and Agriculture Or-
ganization of the United Nations (FAO) which pro-
mote comprehensive and cross-cutting IWFRM ap-
proaches. In recent years, the Organisation for Eco-
nomic Co-operation and Development (OECD) has
conducted several wildfire reviews, also advocating
for IWFRM.

The key expected benefits of adopting an IWFRM
include the following:

e Economic, social, and environmental: Investment
in prevention and preparedness reduces the eco-
nomic impact of wildfire disasters over time.
Proactive measures reduce the incidence and
severity of wildfires, protecting lives, property,
and natural resources.®

e Improved management and capacities: Im-
proved communication and cooperation among
various agencies and stakeholders leads to more
effective wildfire management.

Introduction

e Resilience for the future: Communities are better
prepared to withstand and recover from wild-
fires, ensuring long-term sustainability.

APPLICATION OF METHODOLOGY

The report draws on desk reviews, consultations
with stakeholders, and expert analysis. Each
chapter provides details on the current status, what
works well, and the key gaps and opportunities (rec-
ommendations) going forward. In line with the de-
tailed structured analysis, a list of key recommenda-
tions for improving wildfire risk management in Ice-
land is provided. These recommendations can form
part of a roadmap and can guide immediate as well
as medium- to long-term actions.

Initial stakeholder analysis and desk research
were complemented by site visits, including to
areas affected by wildfires in the Grindavik area,
Grabréokarhraun, and Myrar, and on-site discus-
sions with the firefighting chiefs in charge of the re-
sponse during those events. The team visited high-
risk locations, including Skorradalur, a dense recre-
ation home area and a popular vacation destination
for tourists, and Kerid, a major tourist attraction, as
well as firefighting stations including that of
Brunavarnir Arnessyslu in Selfoss.

In addition to site visits, 35 consultation meet-
ings were held with key stakeholders.”* A com-
plete list of interviewed stakeholders is provided in
Annex 4. Consultations focused on understanding
each entity's current and potential future roles in fire
risk management. This included the identification of
known or perceived capability challenges and envi-
sioning what challenges or opportunities they could
face in the coming years - with a particular emphasis
on demographic and climatic changes. Discussions
explored existing responsibilities and potential op-
portunities for stakeholder engagement for im-
proved wildfire risk management in Iceland.

23 World Bank and European Commission. 2021. Investment in Disaster Risk Management in Europe Makes Economic Sense. Link.

24 This number covers the total number of consultations conducted in the two missions. For the fire chief association and ministry of
infrastructure, consultations took place twice (1 during the first mission and 1 during the second). Thus 35 consultations took place for

33 stakeholders.


https://documents1.worldbank.org/curated/en/873811622437677342/pdf/Summary-Report.pdf

Figure 1 - Top
Site visit to the Grindavik area, October 2024

Source: World Bank Team.
Figure 3 -Bottom
Site visit to Kerid area, October 2024

Source: World Bank Team.
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Figure 2 - Middle

Discussion with the Fire Chief Commander on the Response
Coordination Strategy during major wildfire events in Iceland,
October 2024

Source: World Bank Team.
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WILDFIRE RISK MANAGEMENT GOVERNANCE

GOVERNANCE CONSIDERS STRUCTURES for wildfire risk management at both the na-
tional and subnational levels. It analgzes existing strategic frameworks (that is, a strategy),

institutional frameworks (responsi

ilities and relationships), interagency coordination

mechanisms and partnerships, and systemic resilience measures. This chapter starts with
the civil protection/disaster risk management (DRM) stakeholders and then the broader

IWFRM-relevant stakeholders.

CIVIL PROTECTION FRAMEWORK

The Civil Protection Act no. 82/2008 establishes
the governance framework for DRM in Iceland.
According to the law, the task of the Icelandic civil
protection is to prepare, organize, and implement
civil protection measures aimed at preventing and,
to the extent possible, limiting physical injury or
damage to the health of the public and damage to
the environment and property, whether it results
from natural catastrophes or from human actions,
epidemics, military action, or other causes. It also
provides emergency relief and assistance for any in-
jury or damage that may occur or has occurred.

National coordination of all civil protection
starts with the Civil Protection and Security
Council (CPSC). The CPSC is composed of key gov-
ernment ministers, CEOs of vital institutions, and
other relevant representatives like the Icelandic
Search and Rescue Organization (ICE-SAR), the Red
Cross, emergency telecommunication, and repre-
sentatives of the local authorities. It sets the strate-
gic direction of civil protection in the country. Within
the government, the Ministry of Justice holds the au-
thority over the civil protection portfolio. Authorized
by the Minister, the National Commissioner of the
Icelandic Police (NCIP), through the DCPEM, is in
charge of daily activities related to prevention, pre-
paredness, response, and recovery from emergen-
cies. The DCPEM coordinates the civil protection sys-
tem and provides support and coordination when
local levels are overwhelmed, in line with Iceland’s
decentralized governance system. At a local level,
the local police chiefs steer actions, and the DCPEM
supports. In addition, the NCIP is in charge of all
other matters concerning state security in connec-
tion with events, cases, or situations that may en-
danger the security of the constitutional order and
the general public. Iceland also benefits from the ex-
istence of the Public Safety Science Council (Visin-

daradd almannavarna, PSSC) as an informal forum to
ensure an effective science-policy interface on
strategic and operational issues during real-time
emergencies.

While national coordination ensures the strate-
gic direction necessary for the functioning of the
civil protection system and its further develop-
ment, the actual implementation is decentral-
ized. Iceland is divided into nine policing regions,
with a regional police chief in each one.? Police
chiefs have overall operational management re-
sponsibility for incidents related to civil protection
and emergency management. Through their Civil
Protection Committees (CPCs), municipalities hold
the primary responsibility for assessing local risks
and developing emergency response plans. During a
state of emergency, site management is overseen by
the responsible police commissioner for that area
through the coordination and command centers es-
tablished for that purpose. There are 62 municipali-
ties in Iceland?, which together are covered by the 9
police administrative areas. Coordination and com-
mand centers include CPC members, and all other
relevant stakeholders needed for the response.

Fire brigades established by the municipalities,
in accordance with the Act on Fire Protection no.
75/2000 and relevant regulations, are among the
parties in the first line of defense to respond to
emergencies.?’ Municipalities are obliged to ensure
the provision of minimum requirements for equip-
ment, accommodation, and manpower of the fire
service so that it can perform effectively. Further
supporting the fire brigades’' work is the HCA, under
the Ministry of Infrastructure, responsible for setting
up fire service standards and overseeing their work
and development, although HCA has no role in the
allocation of budgets to support the fire brigades as
this is the responsibility of the municipalities.

The Fire Chiefs Association is an informal but influ-
ential network of all the fire chiefs in the country. It

35 There are the Capital Region Police, the Sudurnes Police, the Westman Islands Police, the South Iceland Police, the East Iceland Po-
lice, the Northeast Iceland Police, the Northwest Iceland Police, the West Iceland Police, and the West Fjord Police.

% |celandic Association of Local Authorities Database in August 2024

27 There are 62 municipalities and 32 fire brigade regions with 34 fire brigades.



provides a forum for all fire chiefs to come together
and discuss topics of importance, relevance, and in-
fluence on the further development of the fire res-
cue service in general. Their views and understand-
ing of wildfire risk are crucial for the entire risk man-
agement cycle.

The Icelandic Coast Guard (Landhelgisgzeslan, ICG)
is a civilian law enforcement agency tasked with
search and rescue operations, maritime safety and
security surveillance, and law enforcement in Ice-
land's surrounding waters operating according to
Act no. 52/2006 on the Icelandic Coast Guard. The
ICG collects, analyzes, and shares information in
close collaboration with neighboring countries, aim-
ing to maintain an accurate real-time overview to
safeguard maritime safety and security. The ICG's
ships, maritime surveillance aircraft, and helicopters
are specifically designed and equipped to facilitate
swift responses in emergencies, such as rescuing
people in distress at sea or on land, providing urgent
medical transportation, and assisting vessels within
the nation's jurisdiction. The ICG manages rescue
helicopters, offshore patrol boats, coastal vessels,
and maritime surveillance aircraft. With respect to
IWFRM, the ICG assists the fire brigades in moving
personnel and equipment to the scene, as well as in
putting out fires (helicopters and buckets).

The ICE-SAR is a nonprofit, noncommercial, volun-
teer-based organization founded in 1928, dedicated
to protecting lives and enhancing readiness through
community engagement and training. It operates
according to Act no. 43/2003 on rescue teams and
rescue workers. ICE-SAR operates 93 SAR units
across Iceland with a further 37 units focused on ac-
cident prevention.® Its mandate is established by
legislation; it includes support to public safety,
emergency medical services, and rescue-related ac-
tivities. Funded 15 percent from the government (as
an independent organization) and 85 percent from
public donations, ICE-SAR plays a crucial role in en-
suring the safety and well-being of all individuals in
emergency situations throughout Iceland. ICE-SAR
can provide transport and logistical support, operat-
ing under the leadership of fire chiefs during wildfire
incidents.

The Icelandic Red Cross (Raudi kross islands) was
established in 1924 and has about 70 employees,
20,000 members, and around 3,000 active volun-
teers, with 44 branches and national headquarters/
operations command. It operates according to Act
no. 115/2014 on the Icelandic Red Cross and the

Wildfire Risk Management Governance

symbols of the Red Cross, the Red Crescent, and the
Red Crystal. Since its inception, the organization has
played a pivotal role in healthcare, social services,
and humanitarian aid in Iceland. Additionally, the
Icelandic Red Cross acts as a support body to the Ice-
landic government, particularly in areas such as dis-
aster and emergency response as well as refugee
services. During major emergencies, the Icelandic
Red Cross takes on the responsibility of establishing
humanitarian assistance centers for those affected.
Reception facilities are usually set up in local schools
across communities nationwide, as well as commu-
nity centers, hotels, or sports facilities, depending on
the circumstances. Here, individuals receive first aid,
including psychological first aid, food, clothing, and
temporary shelter until they are able to return home
or transition to more permanent housing. The Ice-
landic Red Cross owns and runs the ambulance ser-
vice in the country, operating based on specific
working arrangements with the Ministry of Social
Affairs and Labour and the Emergency Number 112.

The Emergency Number E-112 Neyédarlinan oper-
ates the E-112, the National Emergency Number, the
National Emergency Telecommunication Service (us-
ing the Terrestrial Trunked Radio system, or TETRA
for short), and the Iceland Maritime Traffic Service.
The Neydarlinan is owned by the Icelandic State and
operates according to Act no. 40/2008 on coordi-
nated emergency telecommunication response. It
operates 24/7, year-round, and accepts calls relating
to all emergencies, that is, accidents, fires, search
and rescue, and others. The emergency operators
give online assistance to callers and call out re-
sponse parties, that is, police, fire services/brigades,
paramedics, ICE-SAR, and others, depending on the
emergency. It operates an alert database and has ac-
cess to database maps with all registered properties
countrywide.

A list of key legislation governing civil protection in
Iceland is included in Annex 1.

KEY STAKEHOLDERS

Based on stakeholder mapping, in addition to
the above-listed civil protection actors, the fol-
lowing organizations® hold specific mandates/
roles and/or are relevant in the context of
IWFRM:

28 |CE-SAR has about 4,200 members, 13 rescue ships, and 30-40 smaller vessels.

29 |n line with the Government of Iceland’s website. Link.


https://www.government.is/ministries/agencies/
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The Ministry of Justice (Ddmsmalaraduneytid)
through its mandate over civil protection, search
and rescue, and law enforcement.

e DCPEM through its role as a coordination body in
national Civil Protection Management according
to Act no. 82/2008 on Civil Protection.

e Police district chiefs (l6greglustjoraembeetti)
through their role as chair of local CPCs in coop-
eration with the municipalities according to Act
no. 82/2008 on Civil Protection.

The Ministry for Environment, Energy, and Cli-
mate (Umhverfis-, orku- og loftslagsraduneytid) for-
mulates and enforces the Icelandic government pol-
icy for environmental affairs. The ministry super-
vises affairs pertaining to nature in Iceland, conser-
vation and outdoor recreation, the national parks of
Iceland, climate change, the protection of animals,
wildlife management, pollution prevention, plan-
ning and building matters, fire prevention,*® weather
forecasting and avalanche protection, surveying and
cartography, forestry and soil conservation, environ-
mental monitoring, and surveillance. The ministry
has several services/agencies under its jurisdiction.
It also houses an interministerial working group on
climate action.

e The Icelandic Meteorological Office
(Vedurstofa Islands, IMO) is responsible for mon-
itoring, analyzing, and forecasting natural haz-
ards such as volcanic eruptions, extreme
weather events, avalanches, and floods accord-
ing to Act no. 70/2008 on the IMO. It also has an
advisory role for the DCPEM and is a key element
of the national early warning system, ensuring
public safety and supporting disaster risk reduc-
tion. The IMO also conducts research on climate
patterns, glaciers, hydrology, and climate
change impacts, collecting data to support scien-
tific studies and inform evidence-based decision-
making.

e The Natural Science Institute of Iceland (Nat-
tarufraedistofnun islands, NSII) conducts basic re-
search in the country's zoology, botany, and geol-
ogy and is responsible for systematic documen-
tation of Iceland's nature according to Act no.
60/1992 on the Icelandic Institute of Natural His-

tory and Natural History Museum Centres as well
as the respective regulations. It maintains data-
bases on nature in Iceland and is charged with
maintaining a broad overview of nature conserva-
tion and natural resource allocation and provid-
ing advice and instruction thereon. It also has a
broad monitoring and educational role. It keeps a
register of major wildfires (from 2006) and main-
tains a habitat-type map for the country. The NSII
cooperates with academic bodies as well as Land
and Forest, the IMO, and HCA.

The Environment and Energy Agency of Ice-
land (Umhverfis- og orkustofnun islands) was es-
tablished in January 2025 according to Act no.
110/2024 with a merger of the Environment
Agency and the Icelandic Energy Authority. It
monitors air quality (in conjunction with IMO) and
is active in reviews of environmental impact as-
sessments and planning, issuing of permits, circu-
lar economy and waste issues, water manage-
ment, and others.*’

Land and Forest (Land og skogur) (formerly kno-
wn as the Icelandic Forest Service and Land Recla-
mation, Skégraektin og Landgraedslan®?) operates
according to Act no. 66/2023 on Land and Forest
as well as Act no. 33/2019 on Forests and Forestry
and Act no. 155/2018 on Land Reclamation. Its
mandate encompasses risk management plan-
ning for forests and land use, including identifica-
tion of wildfire risks, land degradation, and cli-
mate change impacts. It ensures compliance with
environmental regulations across both private
and public projects while promoting sustainable
planning practices that protect forest biodiver-
sity. The agency focuses on state-owned land
afforestation as well as farmer afforestation (on
private lands). It oversees achievement of the na-
tional target to have one percent forestry cover
by 2030 and up to 5 percent of native birch wood-
land.® It acts as Iceland's representative body for
international forest-related cooperation.

The Icelandic Forestry Association (Skograek-
tarfélag islands) is a national umbrella organiza-
tion for local and regional forestry associations
throughout Iceland. It supervises and plays a part
in various specific forestry projects, providing
guidance and information to its member associa-

3° The Presidential Decree on the Division of Government Affairs between the Ministries in the Government of Iceland. 2018 No. 119,
December 7, specifies in Article 9.3a that the ministry shall handle matters concerning “vegetation and soil protection, including fire

management and prevention of wildfires.” Link.

31 Alist is included on the website (in construction): Link.

32 |sland.is. Land and Forest Iceland Common Strategy. Link.
33 Existing database: Link.


https://www.althingi.is/lagas/151c/2018119.html
https://uos.is/um-okkur
https://www.skogur.is/is/rannsoknir/skogar-i-tolum/skoglendisvefsja
https://island.is/s/land-og-skogur/sameinud-stefna-i-landgraedslu-og-skograekt

tions (such as the Icelandic Forest Owners Associ-
ation), businesses, and the general public. While
not directly involved in risk management plan-
ning, it supports risk mitigation practices through
promoting responsible forestry management. By
focusing on forest management and research,
the association helps identify potential risks, in-
cluding wildfires and climate change impacts on
forests.

e The Forest Owners Association (Landssamtok
skogareigenda) is a national umbrella organiza-
tion, as a union to represent the views and con-
cerns of forest owners as well as forest farmers.3*
In 2021, the association was merged with the
Farmers Association (Baeendasamtok islands). The
organization oversees forestry management,
promotes risk awareness, and keeps forest own-
ers informed of the latest developments. In the
case of wildfire, the association relies heavily on
the fire brigades for response, with the forest
owners' role being limited.

e Landsnet (Landsnet) is the transmission system
operator (TSO) and manages the control of the
electricity system as described in the Electrical
Energy Act no. 65/2003 part Ill. This law also de-
scribes the duties of electric energy producers
and distributors. Among those duties is participa-
tion in the Power System Emergency Manage-
ment Forum (PSEMF), which is led by Landsnet,
and the writing of emergency response plans.
The legislation stipulates the right of the respec-
tive electricity companies to respond to possible
wildfire threats to the electric power system due
to the overgrowth of trees (art. 21).

The Ministry of Industries (Atvinnuveg-
araduneytid) is responsible for all matters related
to agriculture, fisheries and fish farming, general
business tourism, consumer issues and other
fields of industries.

e Thelcelandic Tourist Board (Ferdamalastofa) is
an independent authority to license travel agents
and tour operators and operates according to
Act no. 96/2018 on the Tourist Board. As part of
this, the authority annually audits about 5-10
percent of safety plans that those who operate
tours must have in place.
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e The Icelandic Touring Association (Ferdafélag
islands) is a civil organization set up in 1927 to
promote hiking and nature-based leisure activi-
ties in Iceland. It operates a network of 40 moun-
tain huts that offer basic accommodation to hik-
ers. It has about 15,000 members, with 12 perma-
nent staff. It collaborates with the forest service in
cutting trees and clearing land. It has experience
with evacuations and works with ICE-SAR in these
instances. Response plans have been developed
for flash floods and volcanic eruptions but to date
nothing on wildfires. It produces books and
guides. Another touring association of similar ca-
pacity is Utivist touring association, established in
1975.

It is noted that there are also civil groups, volun-
teer groups as well as private sector organiza-
tions that contribute to elements relevant to
IWFRM.

The Ministry of Infrastructure (Innvidaraduneytio)
houses several departments®/authorities, which are
relevant for IWFRM. The ministry is responsible for
transportation, i.e., road, air and sea traffic and its
planning as well as municipalities, regional develop-
ment and electronic communication and network
security.2® Its transport authority has some responsi-
bility in that it has managed the construction of de-
fense walls to divert lava flows from roads and other
key infrastructure.

e The Icelandic Regional Development Institute
(Byggdastofnun) is an independent state-owned
institute, ultimately overseen by the Minister of
Infrastructure. Byggdastofnhun's mission is to pro-
mote rural settlement and economic develop-
ment, focusing on creating equal employment
and housing opportunities for all residents. To
fulfill its mission, Byggdastofnun prepares, orga-
nizes, and funds projects while also providing
loans aimed at strengthening regional settle-
ment, enhancing employment, and fostering in-
novation in business and industry. Under a future
IWFRM approach, the institute could have a role
in linking prevention efforts/projects with re-
gional development plans.

e The Transport Authority (Samgdngustofa) has
the responsibility to handle administration and
supervision relating to matters of aviation, mar-

34 Forest farmers a diverse group of farmers with different emphasis from exclusively forest farming through mixed farming over to

agricultural focus.

35 The Ministry has four Departments, as follows: Department of Housing and Planning; Department of Local Government and Re-
gional Affairs; Department of Policy and Budgeting; and the Department of Transport and Infrastructure.

3 |t does not have responsibility for the energy infrastructure, water infrastructure, or telecoms infrastructure.
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itime, and road traffic safety and the safety and
supervision of transport infrastructure and navi-
gation systems according to Act no. 119/2012. It
promotes safe, sustainable, convenient, and eco-
nomical transport as well as development of
transport in accordance with social and environ-
mental goals.

e The Iceland Road and Coastal Administration
(Vegagerdin) is an operational agency under the
Ministry of the Interior, but it is a separate state-
owned company with responsibility for the con-
struction, operation and maintenance of
13,000km (about 8077.83 mi) of the main road
network, as well as harbors, lighthouses and fer-
ries (these latter are always outsourced). It pro-
motes safe, sustainable, convenient, and eco-
nomical transport as well as the development of
transport in line with social and environmental
goals.

e Municipalities: There are 62 municipalities, and
they vary greatly in size; Reykjavik is the largest
municipality (in terms of population and income)
while some have fewer than 100 inhabitants. Mu-
nicipalities oversee the appointment of their
CPCs, drafting risk assessments and response
plans. There are currently nine local civil protec-
tion districts and 21 CPCs*. Each civil protection
committee formulates its policy and organizes its
activities according to the Act on Civil Protection.
Municipalities are also responsible for establish-
ing the fire rescue service within their jurisdiction
and are mandated to ensure minimum working
conditions for their functionality. Spatial and land
use planning also falls under their jurisdiction
(Local Government Act no. 138/2011 on munici-
palities).

e The Icelandic Association of Local Authorities
(Municipalities) (Samband islenskra sveitar-
félaga) is the forum for cooperation between the
local authorities. It was established in 1945; all lo-
cal authorities in the country are members of the
association. The association protects the interest
of municipalities domestically and abroad, pro-
vides information to its members on specific as-
pects of local governance, and publishes materi-
als related to the local authorities.

The Ministry of Social Affairs and Housing
(Félags- og husnaedismalaraduneytid) is responsible

37 Almannavarnir (Civil Defense). Link.

for social affairs, housing and construction, plan-
ning, labor issues as well as immigration and refugee
issues.

e The HCA is tasked with setting the standards for
the fire service and overseeing its preparedness
for response (Act no.137/2019). As part of its
work, it collects and analyzes data on fires, includ-
ing wildfires, and on the existing response re-
sources within the fire brigade. This provides an
overview of the age and the status of the fire
equipment, staffing levels, and training followed
by the personnel which supports the long-term
planning for the development of the fire service
itself. The HCA can recommend the provision of
increased resources for fire services/brigades but
does not fund them. The HCA operates a formal
working group addressing wildfire preparedness.

e The National Planning Agency (Skipulagsstof-
nun) is responsible for the administration and im-
plementation of the Planning Act and the Act of
Environmental Impact Assessment. The National
Planning Agency gives advice on planning issues,
assists local authorities in preparing spatial plans,
and reviews and approves spatial plans produced
by local authorities.

e The Association of Recreation Homeowners
(Landssamband sumarhusaeigenda) is active per
the act on Recreational Development and Lease
of Land for Recreational Facilities. The association
protects the interests of member associations
and individual members, promotes nature con-
servation, has taken part in the HCA working
group on wildfire prevention, and has contrib-
uted to the website www.grodureldar.is.

The Ministry of Health (Heilbrigdisraduneytio)
oversees the overall health system, including provi-
sion of services and infrastructure.®® The Chief Epi-
demiologist monitors smoke and pollution events
when public health is at risk.>* The Chief Epidemiolo-
gist heads the Division of Health Security and Com-
municable Disease Control and operates under the
Communicable Diseases Act, reporting directly to
the Minister of Health. These analyses are supple-
mented with tracking the demand for medications
for breathing problems, which also allows it to inter-
vene with new supplies if needed. The Chief Epidemi-
ologist has, in consultation with the Director of
Health and the Medicines Agency, alerted the MoH

3 The scope of the work of Public Health in Iceland is defined by the Communicable Diseases Act No. 19/1997, last amended in 2021.
3 The Chief Epidemiologist has, in consultation with the Director of Health and the Medicines Agency, alerted the MoH to low stock lev-

els of such medications when necessary.


https://www.almannavarnir.is/almannavarnir/almannavarnarnefndir/

to low stock levels of such medications when neces-
sary. The Ministry of Health has prepositioned cer-
tain quantities of personal protective equipment
(PPE), including face masks, which can be distributed
to the population through the civil protection sys-
tem. Emergency stockpiles are overseen by the
Chief Epidemiologist, as per Regulation No.
817/2012 and the Communicable Diseases Act (Arti-
cle 7).40

The Ministry of Education and Children (Mennta-
og barnaraduneytid) is responsible for general edu-
cation, child protection, child welfare, and youth and
sports.*" The ministry is part of an interministerial
working group on climate action. There is a Green
Schools initiative; the Ministry of Education collabo-
rates with Land and Forest in generating educa-
tional material. It oversees the mandatory curricu-
lum.

e Southland College (Fjolbrautarskéli Sudur-
lands) recently merged with the Horticultural De-
partment of the Agricultural University and since
2019 it offers courses for the public and different
associations on wildfire prevention and response
in cooperation with members of the HCA working

group.

The Ministry of Culture, Innovation and Higher
Education (Menningar-,nyskdpunar-og haskdlar-
aduneytid) is responsible for art and culture, the Ice-
landic language, museums, media, science and re-
search, higher education and innovation.

e The Agricultural University of Iceland (Land-
bunadarhaskali islands) is a public institution
providing education on farming and forestry ac-
tivities, with some 400 students.*? The university
provides education in planning as one of the four
areas of activity (agricultural science, environ-
mental sciences, planning, landscape architec-
ture).

e The University of Iceland (Haskoli islands) has
been the hub for scientific research since 1918
and offers a wide variety of study paths for
diploma, BSc, MSc, or doctoral degrees. It plays a
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vital role in research and innovation. Some uni-
versity staff are already engaged in fire research,
and there are opportunities to strengthen capac-
ities with respect to fire ecology and manage-
ment, potentially providing essential fire informa-
tion to the authorities, that is, fire regimes, fire
effects, fire analysis and evaluation, post-fire
management, and so on.

The Ministry of Finance and Economic Affairs
(Fjarmala- og efnahagsraduneytid) is responsible for
social security and pensions, economics and public
finances, support for home purchases and interest
rate compensation, state human resources, state
operations and assets, and state information tech-
nology issues.

The Natural Catastrophe Insurance (Natturuham-
faratrygging islands, NCI) operates according to Act
no. 55/1992 on Natural Catastrophe Insurance. Itis a
public institution whose task is to insure the main
value against certain natural disasters, that is, vol-
canic eruptions, earthquakes, landslides,
avalanches, and floods (water); it has almost 100 per-
cent penetration. Properties, regardless of their loca-
tion, must compulsorily be insured against fires, with
the exception of houses below 15 m2. Premiums are
collected alongside fire insurance. The following
structures must also be insured, even if they are not
fire-insured: heating facilities, water supplies,
sewage facilities, harbor facilities, electricity installa-
tions, and telephone and telecommunications instal-
lations owned by municipalities or the State Trea-
sury. Wildfires do not come within the scope of NCI
because they are not classified among the natural
hazards. Act no. 55/1992 does not include a defini-
tion of forest as an insurable asset.

Key legislation specifically addressing wildfires in-
cludes those listed in Annex 1.

4 Pursuant to Article 7 of Regulation No. 817/2012, the Chief Epidemiologist shall oversee the delivery, distribution, and use of emer-
gency stockpiles of medicines listed in Annex | of Appendix 1, and other necessary equipment in the country to respond to health
threats such as epidemics or other hazards. The Chief Epidemiologist has maintained PPE stockpiles for healthcare use, including sur-
gical masks, FFP2/3 masks, face shields, and goggles—but not gas masks. These PPE items are generally not intended for public distri-
bution and are not stocked in quantities sufficient for that purpose. FFP2/3 masks do offer protection against dust, but not gas pollu-

tion, and surgical masks protect against neither.

4 Primary level schools are under the municipalities. Secondary level schools are directly under the ministry.

42 Agricultural University of Iceland. Nature and Forest (in Icelandic). Link.; through reorganization of the university, wildfire prevention
was moved to the Highschool Fjolbrautarskdéli Sudurlands in Selfoss South Iceland, together with the horticultural and forestry depart-

ment. at Reykir in Hveragerdi Sout Iceland.
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REVIEW AND RECOMMENDATIONS

What Works Well

Several elements related to overall governance
are already in place and can be further
leveraged through reforms. These include the
following:

Importance of wildfires recognized: Across
dif--ferent stakeholders, there is an awareness
and willingness to proactively increase resilience
to wildfire risk. For example, starting from the
last link in the chain—the fire and rescue services
(FRS)—a sense of urgency has already been cre-
ated within their communities. The civil society
organizations consulted, such as the Forest Own-
ers Association, Recreation Homeowners Associ-
ation, and tour operators, have already been
sensitized to the topic and are ready and willing
to contribute to the management of wildfire risk.
A significant contribution to the discourse on
IWFRM in Iceland has come from the multi-insti-
tutional working group focused on wildfires,
chaired by the HCA.

Legislation: Wildfires are mentioned in legisla-
tion (Decree of President)* related to the Min-
istry of Environment and the National Risk As-
sessment from 2011.4 The Act on Fire Manage-
ment and Prevention of Wildfires no. 40/2015
and the respective regulation no. 325/2016 have
been updated with respect to wildfires. The exist-
ing civil protection legislation is in place, covering
wildfire events in a similar manner to other
emergencies. Within the legal framework, Land-
snet/TSO of the Electric Power Grid has, for ex-
ample, already taken action to allow the TSO to
clear vegetation in cases of landowner's inac-
tions, as part of wildfire risk prevention/manage-
ment.

System and coordination: There is a robust civil
protection and emergency management system
in place. Also, a functioning national and local co-
ordination structure for DRM and civil protection
is in place and can easily absorb the topic of wild-
fire risk management without creating additional

layers of bureaucracy. Initial multi-sectoral/insti-
tutional coordination in the form of a working
group on wildfires (led by the HCA) has brought
key stakeholders together. This group has identi-
fied several gaps and opportunities in the various
competencies of stakeholders and has aided in
the development of publicly available resources,
showing also the readiness of government ser-
vices to be engaged on this topic. Relevant enti-
ties include Eldvarnabandalagid, an association of
insurance companies, ICE-SAR, the fire chiefs, the
firefighters and paramedics, and municipal area
fire brigades.* Brunataeknifélagid is an associa-
tion of professionals and others interested in fire
protection.*

Institutional capacities: There are already ex-
isting institutional capacities, with substantial ex-
perience related to volcanoes, lava flows, and
other hazards, as well as initial experience with
wildfires, both of which can be leveraged to in-
crease wildfire resilience. There is also a dedi-
cated informal structure in the government to
support the science-policy interface (PSSC¥), and
researchers are increasingly aware of research
needs related to wildfire risk.

Actions: While there is no specific strategy or
plan, several initiatives and efforts are being
taken with more details provided in the following
chapters. For example, two wildfire response
plans* have been developed by the DCPEM in co-
operation with the respective municipalities. The
National Forests (Land and Forest, formerly Skoé-
graektin) has issued guidance on forestry with re-
spect to wildfires. The IMO also conducts a range
of monitoring activities despite limitations in the
current framework and resources (see below).

Challenges

Legislation: There are gaps in the framework.
Importantly, wildfires have not been considered a
specific natural hazard in previous risk assess-
ments and legislation. National legislation does
not specify a list of hazards, only referring to nat-
ural hazards in general. Act no. 70/2008 on the
Meteorological Office of Iceland defines the mon-

43 Althingi.is. 2025. Forsetadrskurdur um skiptingu stjérnarméalefna milli réduneyta i Stjérnarradi islands (Presidential Decree on the Di-
vision of Government Affairs between ministries in the Government of Iceland).

4 Almannavarnir (Civil Defense). 2011. Ahaettuskodun almannavarna 2011 (Civil Protection Risk Assessment 2011) Link.
4 https://eldvarnabandalagid.is/.
46 BTI. Um BTI (About BTI). Link.

47 An informal cooperation venue of the DCPEM and the science community. See Almannavarnir (Civil Defense). Visindarad alman-
navarna (Scientific Council of Civil Defense). Link.

48 Almannavarnir (Civil Defense). Gréodureldadaetlanir (Civil Defense Plans). Link.


https://www.bti.is/
https://www.almannavarnir.is/utgefid-efnis/ahaettuskodun-almannavarna-2011/
https://www.almannavarnir.is/almannavarnir/visindarad-almannavarna/
https://www.almannavarnir.is/utgefid-efnis/grodureldar/

itoring and warning role of the IMO regarding
weather and weather-related aspects as well as
earthquakes, volcanic eruptions, landslides,
flooding, and avalanches. The monitoring role is
unclear since wildfires in Iceland are not defined
as a natural hazard and are generally not ignited
by weather even if weather-related aspects can
increase their intensity. Hence the role of the
IMO and other institutions is unclear. Potential
updates on Act no. 75/2000, Act no. 70/2008, and
other legislation are needed to fill gaps. There is
a need to spell out more specific roles, for exam-
ple, with respect to responsibilities for research/
monitoring/warnings, conducting/updating a na-
tional risk assessment (amendment pending for
update to the law on Civil Protection in autumn
2025, for example, Act no. 82/2008), clarifying
roles of the Ministry of Environment with respect
to prevention, and/or updating with respect to
climate change and potential associated risks (for
example, the Planning Act, 2012). Also, there are
some gaps in the regulations and protocols re-
lated to civil protection and emergency response
(such as engagement of volunteers, police re-
sponse, coordination on the front lines with ICE-
SAR) which do not fully consider wildfire risk. This
is also stated in the 2023 report on natural haz-
ards in Iceland.®

e Strategic framework: There is no consolidated/
national IWFRM strategy or a roadmap with iden-
tified priorities and an overview of the different
expected contributions among the relevant
stakeholders.

e Coordination: The working group for wildfires
under the HCA has produced materials as noted
above, the most recent ones dating to 2019. In-
ter-institutional coordination on wildfires and/or
engagement with academia and civil groups
seems ad hoc. There are no specific research
programs, grants, or research priorities related
to fire science/wildfire risk, indicating a clear
need for a more systematic approach to the sub-
ject.

Opportunities

e Legislation: There are opportunities to
strength-en the legal framework by updating leg-
islation with known gaps (for example, as noted
above), provide greater clarity for specific roles
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(for example, national risk assessment, preven-
tion planning, implementation), and/or expand
into areas relevant for IWFRM (such as relating to
prescribed burns; developing a specific law on
wildfires). For example, the Act on Fire Protection
is predominantly focused on structural fires;
however, it does not exclude its application to
wildfires. This application could be further
strengthened and hence support the regulatory
agency of the fire service (HCA) to gradually ad-
just the standards in terms of equipment, train-
ing, and tactics to take account of the growing risk
of wildfires. Some regulations and protocols re-
lated to civil protection and emergency response
as well as the Act on the IMO (as noted above)
need updating to consider the wildfire risk con-
text. The process of integrating climate change el-
ements into the national legislation may also pro-
vide opportunities to update legislation and fully/
explicitly acknowledge wildfire risk (for example,
the Planning Act no. 123/2010).

Strategic framework: Building on existing re-
search and experience, develop a national wild-
fire risk management roadmap (or action plan),
with a vision, key priorities in the immediate/
short-, as well as medium- and long-term, with
funds confirmed for the implementation of prior-
ity actions, as well as for analysis, M&E, coordina-
tion, and dissemination of results and lessons
learned. The strategy and the plan should reflect
a cross-sectoral and inclusive approach and con-
sider the engagement of a range of stakeholders,
including associations, academia, civil groups,
and volunteers, and contribute to regular coordi-
nation among these groups as well as uptake of
the IWFRM principles across relevant sectors and
levels. Existing structures—associations, working
groups, PSSC, and others—should be utilized in
this process. Additionally, the learning curve can
be shortened by examining identified challenges
and opportunities in other countries - particularly
those in Northwestern Europe or in newly fire-
prone countries - and aligning Iceland’s approach
to IWFRM with existing policy recommendations
at European level.°

System: The existing national emergency respon-
se and coordination structures provide a solid
foundation that could systematically integrate
wildfire risk management, similar to the ap-
proach to other hazards, making wildfire fully

4 Government of Iceland. 2023. Natural Hazard. Status Assessment and Challenges Regarding the Evaluation and Reformulation of the
Planning of Risk Assessment and Monitoring for Natural Protection (In Icelandic). Link.

% Pronto et al., 2023, Research for REGI Committee Forest Fires of Summer 2022, European Parliament, Policy Department for Struc-
tural and Cohesion Policies, Brussels.
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part of its multi-hazard approach. As part of the
system, there may be opportunities to consider
expanding the existing fire prevention associa-
tions which include fire professionals, response
parties, and insurance companies (Eldarnaban-
dalagid, Brunataeknifélagid) with relevant
landowners and other wildfire stakeholders to fa-
cilitate joint decision-making (see examples from
other countries on fire protection associations
[FPAs] in Box 2). Externally, there may be opportu-

nities to strengthen engagement with the UCPM
training, grants, as well as through the UCPM civil
protection pool. For example, a lava cooling mod-
ule could be the entrance point, with gradual ex-
pansion of capacities in wildfires. There are also
opportunities to strengthen research (see the
Chapter on risk assessment).

Box 2. An example of
FPAs from South
Africa

Source:

Cape Peninsula Fire
Protection Association
(CPFPA).

Box 3. Iceland's experi-

ence of using lava
cooling equipment

Source: Hraunkeeling
vid Svartsengi |
Almannavarnir.

FPAs are voluntary organizations formed by landowners or other stakeholders in
wildfire risk areas to prevent, predict, manage, and assist with the extinguishing
of wildfires, often with a legal mandate to promote/protect such activities pro-
vided certain criteria are defined and followed. FPAs are cooperative structures
established between local authorities, the state, and private landowners (and
their lessees) in areas of high wildfire risk. The purpose is to make all wildfire
stakeholders and landowners (and occupiers of land) take greater responsibility
for integrated wildfire management to prevent and control wildfires on and
around their properties. FPAs help their members fulfill their responsibilities by
providing advice and guidance about how to reduce the risk of wildfires. FPAs are
therefore seen as being a supportive and cost-effective way of doing this.

Iceland has unique experience with lava cooling (spraying) equipment,
which is a new and important resource for the country. This equipment can
also be used for suppression of wildfires in the future. Since ordinary firefighting
equipment was not adequate for lava cooling, authorities invested in special
equipment managed by the DCPEM. In the autumn of 2023, preparations were
made to use lava cooling to protect important infrastructure from volcanic erup-
tions in Reykjanes, complementing the protective dams constructed as the main
physical protection. Various stakeholders, including EU experts, were involved in
this initiative. The equipment was successfully used in 2024, and the DCPEM con-
tinues to develop this initiative with experts. The lava cooling equipment sup-
ported protective dams, for example, due to a possible overflow, as experienced
in June 2024, and worked on preventive measures to cool and strengthen the lava
closest to the defenses, as done in November 2024. During the eruption in mid-
December 2024, an estimated 26,000 liters of water were sprayed every minute
on the lava to cool it down. Part of the lava edge was cooled to strengthen the lava
closest to the defenses that were still under construction. Since there are consid-
erable water resources in the area, the maximum distance to a resource was
about 800 meters. The collaboration between the authorities, institutions, and
companies has been effective, particularly between the contractors and fire
brigades. Due to the capacity of the lava cooling equipment i.e. pumps, hoses etc.
and the training of the teams it can be a helpful addition to other wildfire fighting
equipment and staff.


https://cpfpa.org.za/#background
https://cpfpa.org.za/#background
https://cpfpa.org.za/#background
https://www.almannavarnir.is/frettir/hraunkaeling-vid-svartsengi/
https://www.almannavarnir.is/frettir/hraunkaeling-vid-svartsengi/
https://www.almannavarnir.is/frettir/hraunkaeling-vid-svartsengi/
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Conclusion

Iceland has a unique opportunity to update its wildfire risk management governance before key ele-
ments of the risk (exposure and vulnerabilities) escalate. Iceland already has a strong governance system
for civil protection and emergency management. Key structures and general civil protection capacities are in
place, and processes are driven through consultations and inclusion of all parties. In line with the growing
recognition among stakeholders of this risk, wildfires need to be fully recognized by the system to enable ad-
justments and developments that will lead to effective prevention, preparedness, and response measures. A
start can be made by integrating wildfire hazards into the relevant legislation (including civil protection, fire
protection, land use planning, and early warning), while the long-term objective should be to unite the stake-
holders around a national strategy on IWFRM. A clear articulation of what Iceland is protecting with an IWFRM
is needed to align the key stakeholders around sound and achievable objectives.

Table 2. Wildfire governance - roadmap recommendations

IMMEDIATE/SHORT TERM

Agree on a common vision
and a roadmap (action plan),
confirm lead and contributing
entities for implementing
agreed priorities, as well as
funding.

IMMEDIATE/SHORT TERM

Update laws with known
gaps (for example, Act no.
70/2008 on the Meteorological
Office of Iceland, Act no.
40/2015 on management of
fires and respective regulation;
Act no. 75/2000 on fire protec-
tion) and approve amendment
to Act no. 82/2008 for greater
clarity on national risk assess-
ments.

MEDIUM TO LONG TERM

Identify further reforms to
update and explicitly inte-
grate and/or consider INFRM
(for example, the Planning Act
no. 123/2010). Conduct an
overarching legal review and
work toward updating more
complex law(s) and regula-
tions.

IMMEDIATE/SHORT TERM

Update HCA guidance/stan-
dards in coordination with rel-
evant stakeholders.

IMMEDIATE/SHORT TERM

Strengthen/adjust existing
networks to be able to func-
tion as national (and regional
and local) FPAs and promote a
cross-cutting and all-of-society
approach.

IMMEDIATE/SHORT TERM

Review opportunities related
to the UCPM resource pool
(establishing of modules), ac-
cess to grants, and rescEU
funding.

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

Strengthen the policy/re-
search interface on wildfire
risk management between
different stakeholders—au-
thorities, academia, private
sector, and broader interested
public.

MEDIUM TO LONG TERM

Continue strengthening/ad-
justing existing networks to
function as national (and re-
gional and local) FPAs.

MEDIUM TO LONG TERM

Regularly review the na-

tional wildfire risk manage-
ment roadmap and update it
based on progress and needs.




WILDFIRE RISK ASSESSMENT

WILDFIRE RISK ASSESSMENT considers processes at the national and subnational levels
to understand wildfire risk and its elements, as well as to communicate and share risk infor-
mation and data. Aspects considered include identification, analysis, and evaluation stages.
It reviews how assessment results are communicated to stakeholders and the public, as well
as broader capacities in line with the legislative framework and processes.*’

WILDFIRE RISK

The National Risk Assessment (2011) identifies
the most common threats as volcanic eruptions,
earthquakes, extreme weather events, snow-
storms, snow avalanches, landslides, floods,
glacial outburst floods, tsunamis, glacial retreat,
drift ice, and geothermal events. While wildfires
are referenced, they are not yet covered by any com-
prehensive risk assessment. The National Climate
Action Plan (2020) underscores the growing danger
of wildfire linked to extended periods of drought,
combined with rising global temperatures. Histori-
cally, the country's landscape and cool, wet climate,
combined with more intensive land use (grazing),
made large-scale wildfires rare. However, with global
warming, the conditions that prevent wildfires—
such as consistent precipitation and moist vegeta-
tion—are becoming less reliable, putting Iceland at
higher risk. This fire-weather-related increase of risk
is exacerbated by a declining number of farmers and
sheep and an overall changing land use, combined
with afforestation efforts, leading to more available
wildfire fuel.

Wildfires can be triggered from various sources,
including human activities like discarded ciga-
rettes, and natural events like volcanic erup-
tions and the associated lava flow, or lightning
strikes. The latter are expected to become increas-
ingly prevalent with climate change, which is a driver
of more intense storms. Over the past 50 years, the
incidence of wildfires ignited by lightning has grown
globally by 2 to 5 percent annually.>? This phenome-
non creates a feedback loop worsening the situa-
tion, where wildfires not only destroy vegetation but
also release vast amounts of greenhouse gases,
such as carbon dioxide and methane, further fueling
climate change and in turn increasing the likelihood
of future fires. Such a vicious circle is particularly

alarming given the accelerating pace of climate
change, which extends wildfire seasons and in-
creases their intensity. A new compounding issue is
the threat of abiotic disturbances to forested areas.
The threat of bark beetle which have devasted
forests in other parts of Europe has arrived in Ice-
land. This is an indication of both (changing) con-
ducive climate conditions and a risk of cascading dis-
turbances to Iceland’s limited forests and the flora
and fauna that depend on this ecosystem.

In recent years, the country has witnessed an in-
crease in wildfires, including vegetation, bush,
peat, moss, and forest fires. According to the NSII,
at least 26 wildfires that occurred on the island be-
tween 2006 and 2021 burned slightly more than
7,450 ha of land. Per records of the HCA, fire
brigades went into action 516 times in the years
2018-2022 because of wildfires.>® Two of the most
significant fires are the following. In 2006, in the
Myrar region (in West Iceland), a wildfire occurred
where approximately 6,700 ha of wetland—previ-
ously dried out by cold, dry winds and a lack of pre-
cipitation for several days—was consumed by
flames. This fire, the largest ever recorded in Iceland,
took four days to be extinguished and forced several
farmers to evacuate to protect their livestock. More
recently, in 2021, a wildfire in the Heidmork conser-
vation and recreation area near Reykjavik, critical for
the capital's water supply, consumed 56.5 ha of land.
Moreover, it prompted the authorities to issue the
country's first-ever ‘danger alert’ for wildfires. Once
again, this event underlined the role of climate
change and dry weather conditions in the rapid and
widespread progression of the fire.

Iceland is currently experiencing an increase in
vegetation growth. This is characterized by
afforestation efforts, accompanied by the introduc-
tion of non-native, often flammable plant species, as
well as a significant reduction in the sheep popula-

49 Wildfire risk assessments are a prerequisite for a better understanding of the risk, a better identification of the current status, and
better defining of gaps and deriving actions to overcome the identified gaps.

52 NASA. 2017. Lightning Sparking More Boreal Forest Fires. Feature. Link.

s3 See: HMS. Stéraukin hzetta & grédureldum 4 islandi (Significantly increased risk of wildfires in Iceland). Link.


https://climate.nasa.gov/news/2602/lightning-sparking-more-boreal-forest-fires/
https://hms.is/frettir/storaukin-haetta-a-grodureldum-a-islandi

tion and therefore in sheep grazing. These factors all
contribute to a higher fuel load, particularly in recre-
ational areas where trees are planted for shelter.
Moreover, the increasing development of campsites
and wood cottages in the countryside for holiday
and leisure activities, especially in vacation areas es-
tablished decades ago, further increases the risks
associated with wildfires, as these structures are a
potential source of ignition and vulnerable due to
the lack of proper planning norms.

The necessary protective measures for such
properties, such as damp or thinly vegetated
buffer zones, are insufficiently implemented. Al-
though the current Icelandic law requires sufficient
water resources and access for firefighting, as well
as escape routes and defensible space when build-
ing and area planning permits are issued, there is no
continuous legal obligation for property or landown-
ers to maintain these spaces over time. The Fire Ser-
vice has the responsibility to inspect properties/
structures and lots with regard to fire hazards, but

Figure 6 - Top
Largest moss fire recorded in Iceland (250 ha),
following an eruption at Litli-Hratur, 2023

Source: World Bank Team.
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there is no specific body that performs inspection of
wildfire prone areas, such as recreation home areas
or forest areas. The Fire Service, the municipal
agency responsible for inspecting standards con-
formity for new properties/structures and lots, may
submit comment regarding non-compliance (ade-
quate access, water, sewer, etc.), but when it comes
to wildfire risk, they ultimately do not have any legal
enforcement capacity to reject development when
wildfire risk/vulnerability is not mitigated. This
largely has to do with the lack of wildfire being a clas-
sified hazard within relevant legal frameworks,
hence compliance to mitigate wildfire risk cannot be
compelled, only commented on. Furthermore, no
law covers previously built-up areas, so reconstruc-
tion of access roads and water resources remains
unresolved. These gaps in legislation highlight the
need for more effective management of the WUI, in-
cluding awareness-raising campaigns for home and
landowners, potentially with the relevant support of
associations, volunteers, and other groups.
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Figure 7 - Bottom
Wooden cottages in Hallormsstadaskégur national
forest, east of Iceland

Source: World Bank Team.
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KEY STAKEHOLDERS

Related to IWFRM, based on stakeholder map-
ping, the following organizations hold specific
mandates/roles and are relevant to understand-
ing and communicating wildfire risk:

e The Ministry of Justice, through the DCPEM, su-
pervises the preparation of risk assessments con-
ducted at the local level in consultation with the
CPCs.

e The Ministry of Infrastructure, through the
municipalities, conducts local risk assessments
(Act no. 82/2008 art. 15 on Civil Protection) and
uses risk information in spatial planning and per-
mitting. Associations like the recreation home-
owners also play a role. The Ministry of Social
Affairs and Housing through the HCA sets stan-
dards for fire services, fire prevention, and man-
agement of the database “Brunagatt” on past fire
events, including wildfires and local fire service
capacities. Municipal fire brigades have a Fire
Prevention Plan, reviewed every five years (Act
no.75/2000 on Fire Prevention), which includes a
risk assessment of fire hazards within their ser-
vice area, including buildings and vegetated ar-
eas. They have access to the HCA “Brunagatt”
database.

e The Ministry of Environment, Energy, and Cli-
mate is planning a national climate risk assess-
ment and developing a risk atlas. Land and For-
est, and relevant associations, conduct analyses
and mapping of vegetation and landowners, that
is, farmers and forests. The NSII keeps a registry
of major wildfires and produces maps (including
geological maps), conducts various research, and
collects and makes available data, including data
on habitat types.

e Others, such as Landsnet (Ministry of Environ-
ment, Energy, and Climate) and electrical util-
ities (Ministry of EEC), and associations (differ-
ent ministries), conduct their own analyses and
mapping of vegetation and national parks.

5 Government of Iceland 2011.

REVIEW AND RECOMMENDATIONS
What Works Well

e Data: Several institutions have already collected

or are collecting different types of data relevant
to understanding and monitoring wildfire risk.
The IMO holds a significant archive of weather
data records for Iceland which could be cross-ref-
erenced with known wildfire outbreaks to better
understand the relationship between weather
conditions and wildfire risk. The IMO will also
have information, through national-scale climate
projections, on the changes in wildfire risk to be
expected over the coming decades. Despite limi-
tations in the legal framework noted in the previ-
ous chapter, the IMO has supported or con-
ducted some analysis in collaboration with the
University of Iceland. One or more suitable re-
searchers should be resourced to carry out a full
analysis of the IMO data in the context of wildfire
risk. The NSII has already collected various data,
including from past events, and plans to better
analyze plant vegetation types (with satellite im-
agery). The HCA maintains a countrywide data-
base ‘Brunagatt’ on all fire incidents, including
past fire events, fire brigade response capacities
(education, experience, equipment) for fires in
buildings. The database is being updated to in-
clude other actions of the fire brigades such as
wildfire response, open air fires, and other statu-
tory tasks. Land and Forest maintains a database
on forestry areas countrywide, but with no refer-
ence to wildfires. The Faculty for Environmental
Studies at the University of Iceland is initiating
data collection for mapping and fire modeling.
The Ministry of Environment is preparing a Cli-
mate Atlas to highlight the main risks associated
with the changing climate.

National and local risk analyses/assessments:
Wildfires are referenced in the NRA (2011)** led
by the DCPEM, National Security Report (2022),
the website of the Department of Civil Protection,
and the Climate Action Plan (2020).>®> The Ice-
landic Government Report on Natural Hazards, a
project led by the Ministry of Environment, En-
ergy, and Climate (April 2023), also recognizes
wildfires.>® The project to update the NRA was
launched in 2022, and it is expected that follow-

55 The Climate Action Plan includes actions for afforestation and revegetation. See Government of Iceland. 2020. Climate Action Plan.

Link.
56 Government of Iceland 2023.


https://www.government.is/library/01-Ministries/Ministry-for-The-Environment/201004%20Umhverfisraduneytid%20Adgerdaaaetlun%20EN%20V2.pdf

ing the passing of the renewed Civil Protection
Act that will be proposed in the Parliament in
2025, the implementation of the project will
speed up. The Ministry of Environment, Energy,
and Climate is planning to conduct (from
2024/2025 onward) a climate risk assessment,
which is expected to include wildfire risk. At the
municipal level, understanding of risk varies sig-
nificantly based on local experience. Municipali-
ties that have previously experienced wildfires or
manage areas with high concentrations of recre-
ation homes recognize the importance of wildfire
risks.

Risk awareness and communication: There is
inter-institutional communication on wildfire risk
that typically peaks during the spring months,
with HCA working group members, since 2018,
participating in radio and television interviews
and utilizing social media platforms to raise pub-
lic awareness about wildfire risks, as well as giv-
ing talks in meetings of diverse associations.
Since 2015, the IMO has been hosting daily coor-
dination calls at 14:00 hours through an open
Teams meeting, bringing together key response
stakeholders, including Civil Protection, police,
fire brigades, rescue forces, and media weather
reporters. This platform serves as an effective op-
erational risk communication channel, with re-
gional stakeholders joining based on their infor-
mation needs. While no formal protocol exists for
fire danger communications, strong interagency
collaboration ensures that increased Fire Danger
Index (FDI) values are shared among stakehold-
ers. Different associations, fire brigades, and fire
prevention associations also use their social me-
dia channels to disseminate wildfire risk when
relevant, that is, during dry spells in winter, sum-
mer, and spring.

Challenges

e Data and system(s): While some data exist, they

are fragmented across multiple organizations
and are not easily accessible for decision-makers.
There is no risk information platform or system
that consolidates and visualizes information.
There is currently no wildfire database that spa-
tial planners can use in the same way that a land-
slide registry exists. Funds and resources are not
currently available to consolidate and build ro-
bust risk information datasets, analytics, and
platforms/systems.

National and local risk assessments: While
wildfires are included in the 2011 national risk as-
sessment, they are not considered a major risk,
and there are still only limited risk analytics read-
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ily available. There is no up-to-date quantitative
wildfire risk assessment or risk analytics to in-
form spatial planning and response/contingency
planning systematically. There is also no devel-
oped wildfire risk assessment methodology for
Iceland, which links to the legislative situation of
wildfires not being classified as a specific natural
hazard. It is unclear which institution would un-
dertake a full wildfire risk assessment as part of
its mandate and funding. Per consultations, there
are limited capacities at the national and local lev-
els to conduct wildfire analytics. Additionally,
there is a need to consider climate change projec-
tions and scenarios, which is not currently done
with respect to wildfires. Funds and resources are
currently not allocated to risk analytics (scenarios
for high-risk areas, quantitative and qualitative
assessments, and so on). For example, the IMO
does not have the staff resources to devote to
carrying out a full analysis of its own meteorolog-
ical data in relation to wildfires.

Risk awareness and communication: Current
risk assessment activities primarily manifest
through sporadic public communications from
key stakeholders. The HCA, IMO, Forest Owners
Association, and Land and Forest conduct peri-
odic risk monitoring and issue public alerts based
on actual fire weather conditions. An official FDI
within the IMO early warning system is lacking.
The IMO can give generalized information and
advice concerning wildfire risk but at present can-
not issue formal warnings as wildfires are not in-
cluded within the official definition of its role in
monitoring and warning against natural hazards.

Opportunities

e Data, analysis, and information system: There

is a clear need to collect and consolidate existing
data as well as access other available data to im-
prove the overall understanding of the scale of
wildfire risk. A detailed compilation of past wild-
fire events has not been evaluated against cer-
tain indicators such as corresponding weather
conditions (though historical weather data exist).
This would be an important first step in better un-
derstanding and predicting future conditions
conducive to large wildfire occurrence / spread.
Also, although the IMO does not monitor fire
risks on a daily basis (Fire Weather Index [FWI] or
FDI), it conducts limited experimental monitoring
and evaluation of moisture levels, providing po-
tentially additional valuable data for assessing
wildfire risk. In the medium to long term, the goal
should be to set up a comprehensive wildfire in-
formation system. There are openly accessible
initiatives of the EU which may provide some
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level of information, as well as private sector solu-
tions that could be explored.”” As an immediate
opportunity, researchers could be resourced
(within Iceland and beyond) to carry out a full
analysis of data concerning elements of wildfire
risk across the various institutions, including the
IMO, INII, Land and Forest, and so on. Through
collaborative efforts among stakeholders, build-
ing on this foundation could lead to the develop-
ment of a comprehensive wildfire risk assess-
ment system for the entire country as a medium-
to long-term strategic goal. Related to this, ex-
change with other countries and peer-to-peer
learning could also be helpful. For example, col-
laborating with the Irish and Scottish Fire Early
Warning experts could provide added value. The
experience of adapting the Canadian FWI system
to Ireland/Scotland could be valuable to define
the limitations of the Canadian FWI and define
well-working indices, that is, the Fine Fuel Mois-
ture Code (FFMC) with better accuracy for North-
Atlantic conditions. The Netherlands is also in-
vesting heavily in related initiatives.

Risk assessments and scenarios: While data are
being collected and improved, there are opportu-
nities to immediately improve the understanding
of wildfire risk for known high-risk areas (or areas
of critical interest) by conducting scenario analy-
sis and tabletop exercises. In parallel, a method-
ology and eventually a full risk assessment should
be developed and integrated into an updated na-
tional risk assessment. The next update of the
NRA and the upcoming climate risk assessment
are important opportunities to integrate informa-
tion on wildfire risks, including climate change im-
pacts/scenarios relevant for this risk. Existing
wildfire risk assessments at the EU level could be
relevant in terms of methodologies currently
used.>® Existing risk assessment tools for commu-
nities and WUI areas can be adapted to Iceland,
namely tools like the ‘Scorecard'.>® An example of
an FDl is in Box 4.

Wildfire science: Linked to the above, there is a
need and a unique opportunity to provide for im-
proved wildfire research and science. A discipline
on wildfire ecology and management to study
risks and fire effects at an academic level could
make important contributions to IWFRM in Ice-
land. This initiative would naturally lead to the es-
tablishment of Icelandic ‘Wildfire Science’, creat-

ing a new discipline focused on fire ecology and
management within Iceland's unique ecosystem.
More broadly, research champions/networks and
collaborations should be encouraged to consider
a range of wildfire research topics, such as re-
mote sensing, mapping, fuel maps, spread model
validation, ground truthing, and validation be-
tween fire, volcano, hot springs, fire severity, and
burned area mapping. Research should be
closely linked to wildfire risk management prac-
tices and the relevant authorities—such as IMO,
HCA, Land and Forest, or fire brigades. Iceland's
robust research and development (R&D) sector
capabilities make the development of a context-
specific risk assessment methodology, or the
adaptation of an existing framework, feasible.
Such development would ensure a thorough un-
derstanding of fire effects and strengthen the
country's ability to manage wildfire risk effec-
tively.

Risk assessment in Icelandic forests: Land and
Forest is working on a project in connection with
Forest Stewardship Council FSC. FSC deals with
the proactive and reactive elements to wildfires /
natural disturbances through varied |Gl require-
ments (International Generic Indicators (IGl): The
IGI (FSC-STD-60-004) are a set of indicators devel-
oped by the FSC to operationalize the Principles
and Criteria at the national level. They provide a
common starting point for the development or
revision of National Forest Stewardship Stan-
dards) e.g, monitoring, FMP (forest management
plans), contingency plans, risk assessments, H&S
(health and security) documentation, etc. Land
and Forest will be applying the I1SO 31010
methodology to assess risk in forests in relation
to Operation Note 40% by the Forestry Commis-
sion in England. The aim is to adapt the informa-
tion to Haukadalsskdgur and write a guidance for
reducing wildfire hazard in Icelandic forests.

Risk awareness and communication: The IMO
could establish a standardized early warning sys-
tem through an FDI with relatively modest invest-
ment. Furthermore, following the SFDRR's princi-
ple of ‘understanding the risk’, collaboration be-
tween R&D institutions, the Met Service, and Re-
mote Sensing Fire Information Systems could re-
sultin the development of a comprehensive Wild-
fire Information System for Iceland. This presents
a unique opportunity to collect and analyze data

57 For example, OroraTech is a private wildfire information system which serves the EU and Copernicus.

58 Oom et al. 2022.

59 Arise-Us. 2023. Wildfire Resilience Scorecard. Link.

¢ Assessment of potential wildfire risk resulting from planned deforestation to open habitat: operations note 40 - GOV.UK.


https://www.gov.uk/government/publications/assessment-of-potential-wildfire-risk-resulting-from-planned-deforestation-to-open-habitat-operations-note-40
https://www.preventionweb.net/publication/wildfire-resilience-scorecard

from the very beginning of an emerging fire
regime, something rarely possible in other con-
texts. (The chapter on prevention and prepared-
ness also mentions wildfire awareness activities,
including the FireSmart Program.) Furthermore,
there is available good practices in risk aware-
ness and communication which could be re-
viewed and elements adapted for Iceland’s con-
text.®!

CONCLUSION

While the current level of understanding of wild-
fire risk is still relatively limited, several precon-
ditions exist to strengthen this important aspect
of IWFRM. Despite various limitations related to
data, the legislative framework (see the previous
chapter), and resources, several stakeholders have
begun taking initial steps toward understanding and
communicating wildfire risks. Initial data and analy-
sis could be consolidated and leveraged for analytics
and eventually for the development of a full wildfire

Box 4. Example of an FDI
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risk assessment and an integrated wildfire risk in-
formation system. However, to fully leverage this po-
tential, the establishment of an enabling environ-
ment with clear mandates and dedicated opera-
tional resources is essential. Existing efforts require
additional support in terms of personnel, resources,
and dedicated time to reach their full potential. This
transformation would allow Iceland to proactively
address its emerging wildfire challenges while build-
ing on existing institutional strengths. The path for-
ward requires starting with small, achievable steps
that produce tangible outcomes, such as focusing
on high-risk areas like recreation home communi-
ties and consolidating already available information.

An opportunity to explore could be conducting a simple analy-

sis of factors influencing fire behavior (wind, slope, exposition,

Source: Markos Gouvas, Nikolas Iliopoulos, A. Pa-
padopoulos, and Dasiou Zisoula. 2022. The South
African Lowveld Fire Danger Index (LFDI) and Its
Applicability in Greece. Link.

fuel) and then combining it with exposure and vulnerability of
values at risk. Local FDI can be calculated with simple tools like
the guide of the Lowveld Fire Danger Index (LFDI).
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Table 3. Understanding wildfire risk - roadmap recommendations

IMMEDIATE/SHORT TERM

Collect and consolidate exist-
ing fragmented wildfire data
(including fire history-coupled
meteorological data) to create
an initial ‘'understanding of the
problem’ and a baseline for
further efforts; engage univer-
sities, key institutions, and ex-
ternal experience in doing so.

IMMEDIATE/SHORT TERM

Conduct scenarios and hold
tabletop exercises prioritiz-
ing known high-risk areas/
recreation home communities.

IMMEDIATE/SHORT TERM

(Preparedness) Implement an
FDI system under the IMO.

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

Develop an Iceland-specific
wildfire risk assessment
methodology or adapt exist-
ing frameworks

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

Develop a concept for a com-
prehensive wildfire risk in-
formation platform/system,
in coordination with relevant
stakeholders, including local
research institutions.

IMMEDIATE/SHORT TERM

Increase the technical capac-
ity of local institutions, for
example, create research pro-
grams focused on fire ecology
and management or develop
wildfire science as a distinct
academic discipline in Iceland.

MEDIUM TO LONG TERM

Conduct a comprehensive
nationwide wildfire risk as-
sessment, in consultation with
relevant stakeholders, linked
to data collection and a com-
prehensive wildfire informa-
tion system, and ensure inte-
gration of key information in
the national risk assessment/
climate risk assessment.

MEDIUM TO LONG TERM

Develop a wildfire informa-
tion system through collabo-
ration between research in-
stitutions, the IMO, and using
various sources of available in-
formation, including remote
sensing fire information sys-
tems, and establish Icelandic
‘wildfire science’ (that is, ex-
cellence on wildfire topics) fo-
cusing on fire ecology and
management and invest in
building capacity for studying
local fire effects and behavior
in Iceland's unique ecosystem.

MEDIUM TO LONG TERM

Regularly update wildfire
risk assessments, drawing on
new data, and integrate them
into new national risk assess-
ments/climate assessments.




WILDFIRE RISK MANAGEMENT PLANNING

WILDFIRE RISK MANAGEMENT planning examines planning roles and processes for wild-
fire risk management at the national and subnational levels. It analyzes stakeholder roles

and engagement, methods for identifying and
systems, and alignment with related planning fr

overall framework.

IWFRM planning refers to an evidence-based ap-
proach drawing on risk information and coordi-
nated stakeholder engagement, which can iden-
tify and prioritize specific actions and invest-
ments across the whole IWFRM cycle. IWFRM
planning should be compatible with relevant pro-
cesses and IWFRM capacity development should be
integrated across the national and subnational lev-
els. The prioritized/planned actions and investments
should also be monitored and evaluated. Key bene-
fits of IWFRM planning include (a) mitigating identi-
fied wildfire risks and hazards to improve the overall
resilience of landscapes and populations against
wildfires and (b) identifying the measures needed to
close the gaps between the current standards ex-
pressed in fire protection plans and the identified
risks. Wildfire risk management planning leads to in-
creased preparedness and improved response in
case of wildfire events.

PLANNING FRAMEWORK

Related to broad planning frameworks, Iceland,
along with other UN member states, has adopted
the 17 Sustainable Development Goals (SDGs), as
well as the SFDRR. Statistics Iceland keeps track of
the results.® The National Development Plan on Sus-
tainable Development,%® adopted in June 2024, and
the National Land Development Plan 2024-2038,5
approved in 2024, refer to the SDGs. The National
Land Development Plan Part B.6 emphasizes the ne-
cessity of preventive measures for the safety of the
public against natural hazards, especially due to in-
creased volcanic hazards and climate change. It
mentions preventive measures to be taken in plan-
ning suburban recreation homes and forestry areas
regarding fire prevention (para 2 and 4). The plan-
ning shall refer to the latest information on natural

rioritizing risk management measures, M&E

rameworks (policy coherence) in line with the

hazards, paragraph 5. It also refers to planning regu-
lation (Act no. 90/2013) rules regarding the safety re-
quirements and restrictions on land use due to nat-
ural hazards and the continual change due to settle-
ment patterns and land use, tourism, and the knowl-
edge of the influence of climate change on natural
hazards and their frequency. Iceland has in place a
Climate Action Plan enacted in 2020.%

Spatial planning: The Ministry of Social Affairs and
Housing oversees the spatial planning system in Ice-
land and develops the National Planning Strategy.%¢
Sveedisskipulag is a regional plan for two or more
municipalities on common interests and regional
priorities. Adalskipulag is a municipal plan that cov-
ers all of a municipality's land, setting out the local
government's policy and decisions regarding the fu-
ture use of land and the layout of the settlement.
The policy set out in each municipal plan is further
elaborated in deiliskipulag which is a local plan form-
ing a coherent unit, such as a neighborhood, part of
a neighborhood, street, or cluster of houses. It sets
out provisions on building permits, the design of
buildings, and the landscaping of the environment.
The fifteen-year National Planning Strategy (see
above) provides guidelines for the planning authori-
ties at the municipal level. For instance, there is a re-
gional plan for the capital region, municipal plans for
all the seven municipalities in the area and then
there are local plans that can vary greatly in scope
and content. Among the roles of the National Plan-
ning Agency (Skipulagsstofnun) is to review and vali-
date regional and municipal plans. The agency also
reviews local plans, but it is the local authorities that
are responsible for validating them. For different
plans the municipalities request consultation from
relevant public bodies, among those, the fire depart-
ments in each area. The Ministry of Environment, En-
ergy, and Climate formulates and enforces the Ice-

62 Statistics Iceland. Iceland Data for the Sustainable Development Goals. Link.
63 Government of Iceland. 2024. Stefna islands um sjalfbaera préun til 2030 (Iceland's strategy for sustainable development until 2030).

Link.

6 Althingi. 2024. Tillaga til pingsalyktunar um landsskipulagsstefnu fyrir arin 2024-2038 dsamt fimm ara adgerdaaaetlun fyrir arin 2024~
2028 (Proposal for a parliamentary resolution on the National Planning Strategy for the years 2024-2038, together with a five-year ac-

tion plan for the years 2024-2028). Link.

% Government of Iceland. 2020. Climate Action Plan (EN). Link.
% Described in Link.


https://www.althingi.is/altext/154/s/0621.html
https://www.stjornarradid.is/library/03-Verkefni/SjalfbAert-island/Stefna%20%C3%8Dslands%20um%20sj%C3%A1lfb%C3%A6ra%20%C3%BEr%C3%B3un.pdf
https://civil-protection-knowledge-network.europa.eu/news/new-good-practice-guide-wildfire-risk-awareness-and-communication
https://www.government.is/library/01-Ministries/Ministry-for-The-Environment/201004%20Umhverfisraduneytid%20Adgerdaaaetlun%20EN%20V2.pdf
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landic government policy for environmental affairs.

Response planning: According to the law on Civil
Protection no. 82/2008, the National Commissioner
of the Icelandic Police participates in preparing and
writing response plans for the state and the munici-
palities, as well as supervising revisions and coordi-
nating the plans created by the respective parties.
The National Commissioner also oversees the cre-
ation of private parties' disaster response plans. The
DCPEM acts on behalf of the National Commissioner
as a plan coordinator. The decision on the creation
of response plans follows a risk assessment done by
the respective authorities in cooperation with the
DCPEM. More information on emergency prepared-
ness planning is included in the relevant chapters of
this report.

KEY STAKEHOLDERS

Related to IWFRM, based on stakeholder map-
ping, the following organizations hold specific
mandates/roles and are relevant to wildfire risk
management planning:

e The Ministry of Infrastructure and its subordi-
nate authorities/agencies, including municipali-
ties, and fire brigades.

e The Ministry of Social Affairs and Housing, in-
cluding the subordinate HCA and planning agen-
cies.

e The Ministry of Environment, Energy, and Cli-
mate and its subordinate authorities/agencies,
including the Environmental and Energy Agency,
Land and Forest, Forest Owners Association as
well as utilities, including Landsnet.

e The Ministry of Justice through the NCIP and
the DCPEM.

e The Ministry of Culture, Innovation and High-
er Education through departments of Planning
and Design, Environmental and Forest Sciences,
and Agricultural Sciences at the Agricultural Uni-
versity of Iceland.

67 Brunabot. Latest News. Link.

REVIEW AND RECOMMENDATIONS
What Works Well

e Risk information and planning: New develop-
ment and spatial plans must consider evacuation
routes and access to water in line with relevant
regulations and HCA guidelines (see Annex 1).
The Land and Forest agency has a database of
forestry areas in Iceland showing the density of
natural birch forests and cultivated forests coun-
trywide. As part of its mandate, the HCA main-
tains a database ‘Brunagatt’ which includes col-
lected and analyzed data on fire brigades' re-
sponse capacities for fires in buildings. This gives
an overview of the age and status of the fire
equipment, staffing levels, and training followed
by the personnel, which supports long-term plan-
ning for the development of the fire service itself.
There are plans for 2025 to extend the database
to wildfire response capacity and other activities
of the fire brigades. The HCA also leads a working
group on wildfires, as mentioned before. The
Recreation Homeowners Association, the Associ-
ation of Fire Chiefs, and the Forest Owners Asso-
ciation, with their respective activities, are advo-
cating for a more organized approach to wildfire
planning.

e Financial resources: The Brunabdt was initially
established in the 1950s to insure residential
properties outside of Reykjavik against fire; in
1994, it was changed to a Holding Company
Brunabétafélag islands.” The company’s com-
pensation funds have been invested, among
other things, in the development of fire protec-
tion and water supply projects. Yearly, Brunabot
distributes grants to the municipalities for differ-
ent projects.5®

e CCA: Policies on CCA are guided by the Climate
Action Plan from 2020.%° The Ministry of Environ-
ment, Energy and Climate is preparing a new Cli-
mate Action Plan, which is expected to include
wildfire risk.

Challenges

e Risk information and spatial planning: Curren-
tly, the planning system emphasizes volcanic ac-
tivity, fissures, earthquakes, avalanches, and
landslides; wildfires are seen as a low priority and

%8 Brunabot. 2023. Adildarsveitarféldg EBI 2023 og hlutdeild i Sameignarsj6ai EBI (Member Municipalities of EBI 2023 and Share in EBI's

Common Fund). Link.
% Government of Iceland 2020; Link.


https://www.co2.is/
https://www.brunabot.is/adildarsveitarfelog_2023.pdf
https://brunabot.is/

an issue in only three or four municipalities.
There is no overarching IWFRM action plan (see
the chapter on governance) with priorities identi-
fied across the IWFRM elements or specific areas,
in line with risks identified and current capacities.
The lack of a database for wildfires (similar to the
avalanche database) or consolidated wildfire risk
information (a full wildfire risk assessment or
high-risk maps and so on) prevents spatial plan-
ners in municipalities, as well as the HCA and
planning agencies, from consistently checking for
wildfire risk in the plans. Municipalities and fire
brigades also lack such information for prepared-
ness and response planning. For example, the
analysis of recent wildfires, patterns, trends, fire
weather, and scenario playing would all be re-
quired to feed a wildfire risk assessment and
planning capacity. Currently, no agency takes
leadership for coordination on IWFRM planning.
It is also noted that while new buildings/develop-
ments must have access to water, the level of wa-
ter provision (comparative scale) may currently
not be well-described in the regulation and there-
fore potentially unreliable in the event of a fire.

Planning resources: The HCA working group has
not been formally active in recent years, does not
regularly report to the highest levels, and does
not publish reports on a regular basis. Still the
group’s projects have made some progress
through the work of individual members and
their institutions, i.e., fire brigade equipment,
IMO research. Fire Chiefs and fire services/bri-
gades are key players in risk management plan-
ning, but many are part-time and do not have the
capacity or resources to focus on wildfire risk
planning for prevention and preparedness. Fire
services/brigades are funded through municipali-
ties and must compete for resources with
schools and other essential public services. Mu-
nicipalities too are lacking funding. Although
there is Brunabot, its activities seem limited with
respect to wildfires. Without a specific/formally
acknowledged role within the governance frame-
work with respect to wildfire, the Forest Owners
Association, forestry associations, and associa-
tions that manage large outdoor areas, such as
labor organizations with recreation home areas,
face challenges in effectively planning for wildfire
risks, necessitating the development of a more
structured approach that includes preventive
measures and coordinated response actions.

CCA: Currently, wildfire risk is not integrated into
climate change adaptation/mitigation planning in
a systematic way - e.g., that it would be automat-
ically considered as for other climate-related
hazards.
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Opportunities

Risk information and spatial planning: Build-
ing on improving understanding of risks, the fo-
cus should be on enabling risk information/sys-
tems to be accessible and usable by national and
local authorities so that they can integrate them
as part of spatial/development planning and/or
quality review processes. Risk data/information/
systems need to be accompanied by relevant
training to ensure the use and application of sys-
tem-relevant information and capacities. An
overarching IWFRM action plan should also build
on the risk information and identify priorities (for
example, for the next five years) across the
IWFRM elements and/or specific areas, in line
with risks identified and current capacities.

Planning resources: Based on risk data, analyt-
ics, scenarios, and/or risk assessments, ensure
the allocation of human, financial, and other re-
sources at the appropriate levels (such as fire
chief brigades’ staffing, municipalities’ budget, or
HCA). The HCA working group on wildfires could
be activated and formalized with specific respon-
sibilities, including planning. An adjusted purpose
and use of the https://brunabot.is/ for IWFRM ac-
tivities could also help investments, especially at
the municipal level. Further financial incentives
can be developed, considering good practices
from other countries, to promote better plan-
ning. The Faculties of Planning and Design, Envi-
ronmental and Forest Sciences, and Agricultural
Sciences at the Agricultural University of Iceland
could introduce wildfire topics into their educa-
tion, which could help raise the awareness of
wildfire risk among the planning community and
bring long-term benefits in reducing the inci-
dence and impact of wildfires in Iceland, as well
as introducing the topic specifically to municipal-
ity planners already in office. The university
would need a fire-allocated budget and re-
sources to fully service the gaps in fire knowledge
in Iceland. The roles of other stakeholders in
terms of ‘collecting fire-related knowledge'—such
as the Forest Owners Association—could be bet-
ter clarified to facilitate their improved contribu-
tion to the planning phase.

CCA: In the short term, in the absence of a fully
developed IWFRM strategy or plan, integrating
wildfire considerations into CCA planning could
provide an immediate framework for action. The
upcoming CCA Plan provides opportunities to in-
tegrate wildfire risk into CCA planning and invest-
ments, so that actions can be taken up by rele-
vant stakeholders.
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CONCLUSIONS

IWFRM planning in Iceland can be significantly improved through systematic integration of risk infor-
mation and identification of relevant priorities and activities across the spectrum of stakeholders.
This requires leveraging existing initiatives while addressing current resource/capacity limitations and
strengthening coordination among the stakeholders.

Table 4. Wildfire risk management planning - roadmap recommendations

IMMEDIATE/SHORT TERM

Review the existing budget
line (https://brunabot.is/) or
the Avalanche Programme to
identify opportunities to use ei-
ther or both for improved
planning and investments in
IWFRM, or identify other dedi-
cated resources for wildfire
planning.

IMMEDIATE/SHORT TERM

(Governance) Ensure wildfire
risk information is available
to be included in spatial
planning, provide training/
learning on available infor-
mation through higher educa-
tion i.e., the Agricultural Uni-
versity.

IMMEDIATE/SHORT TERM

Integrate wildfire considera-
tions into existing CCA plan-
ning frameworks, such as na-
tional/local action plans, etc.

IMMEDIATE/SHORT TERM

(Governance) Develop a
roadmap (e.g., for the next 3-5
years), with funds dedicated to
implementation and M&E.

IMMEDIATE/SHORT TERM

(Governance) Strengthen
and build on existing (plan-
ning) coordination mecha-
nisms between stakehold-
ers, e.g., the HCA working
group on wildfires.

MEDIUM TO LONG TERM

Research and develop WUI
regulations and guidance

MEDIUM TO LONG TERM

Continue updating access
and accessibility of risk in-
formation for decision-mak-
ing, to improve wildfire risk
management planning.

MEDIUM TO LONG TERM

Continue to ensure sufficient
resources for wildfire risk
planning activities and infor-
mation dissemination across
the different stakeholders and
coordination mechanisms.




WILDFIRE PREVENTION

WILDFIRE PREVENTION CONCERNS preventive measures designed to reduce wildfire
risks and mitigate the negative consequences for people, the environment, property, and
cultural heritage. It analyzes the framework for implementing preventive measures, includ-
ing landscape management practices, fire use regulations, guidelines and enforcement, in-
novation and knowled§e services, and risk communication strategies, in line with the over-

arching framework and capacities.

PREVENTION IN IWFRM

Prevention, which encompasses a range of activ-
ities geared to reducing risk and mitigating the
negative impacts of disasters, is critical for a
proactive approach. Related to the landscape, it
does not mean that prevention of wildfires will elim-
inate all fires in the landscape. It focuses on minimiz-
ing the negative effects of unwanted fires, increasing
fire management efficiency, and firefighter and com-
munity safety. Prevention also extends to the built
environment, particularly the WUI, and, in the con-
text of Iceland, also to tourism/recreation housing
areas. Given the cross-cutting nature of prevention
and the fact that a range of stakeholders across
different administrative levels/sectors (public/pri-
vate) contribute, it can be challenging to plan, imple-
ment, and track changes.

Landscape management, particularly vegetation
control, stands as the cornerstone of fire preven-
tion for mitigating uncontrolled wildfires. Under
suitable weather conditions, vegetation becomes
potential wildfire fuel, with its fire behavior deter-
mined by specific characteristics including quantity,
type, structure, continuity, and moisture content.
Iceland's historical landscape was naturally man-
aged by approximately 2 million grazing sheep.” The
significant reduction in sheep farming over the years
has led to an increase in unmanaged vegetation, cre-
ating potential fuel for fires. This shift coincides with
other significant changes: expanding birch bush-
land, increased afforestation efforts, and the growth
of WUI areas where recreation homes are sur-
rounded by combustible vegetation. When com-
bined with climate change-induced weather ex-
tremes, particularly dry spells, these factors create
conditions increasingly conducive to fire spread.
While human intervention cannot significantly influ-
ence weather patterns or topography, vegetation
management remains a critical tool for fire preven-
tion, managing risk, and reducing vulnerability.

Related to the built environment, zoning laws
and the planning system are key elements in the
prevention and mitigation of wildfire risk. As
noted in the previous chapter on planning, Iceland
has comprehensive spatial planning in place. There
is a system of spatial planning that determines
whether a new building will be allowed and a sepa-
rate system of building regulations to oversee the
proper construction and use of materials. The latter
is supported by building inspectors and has been in
operation since 1998. All new building regulations
are compliant with Eurocodes. Given the exposure
to different hazards (including strong winds and ex-
treme winter events), buildings have usually been
built above the mandated standards (that is, to be
able to sustain heavy snow loads and so on).

As an example of an existing prevention pro-
gram related to a natural hazard, the avalanche
and landslide (ofanfl6d) program has been available
since 1997 with Act no. 49/1997 on protective mea-
sures against avalanches and landslides. It is avail-
able for funding protective measures against these
hazards following the proposal of the respective
committee. With respect to volcano outbreaks/lava
flows in the Reykjanes Peninsula, a special Act no.
84/2023 on the protection of critical infrastructure in
Reykjanes was established for funding and imple-
mentation of actions. The act makes the National
Commissioner of Police responsible for implement-
ing actions, including the construction of defense
walls to divert lava flows from roads and other key
infrastructure.

7° The Statistics Iceland gives about half a million and getting less in recent years. In 2023 it was only 355,000.
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KEY STAKEHOLDERS

Related to IWFRM, based on stakeholder map-
ping, the following organizations hold specific
mandates/roles and are relevant to wildfire pre-
vention.

e Ministry of Environment, Energy and Climate
Change; the Environmental Agency oversees
land management practices and can issue in- °
structions (such as for national parks); Land and
Forests (Skograektin / Land og skogur), NSILI.

e Ministry of Infrastructure through the Munici-
palities and the Icelandic Road and Costal Ad-
ministration (IRCA).

e Ministry of Social Affairs and Housing through
the HCA and planning agencies.

e Ministry of Industries through tourism and agri-
culture.

e Ministry of Justice through the DCPEM and ICE-
SAR. ICE-SAR, for example, conducts public
awareness campaigns on safety and security for
both locals and tourists.

e Property owners: Compliance with regulations
around (structural) fire safety is the responsibility
of the property owners. .

e Research stakeholders, associations, and civil
groups (farming, forestry, nature conservation,
tourism, Recreation Homeowners Association,
and so on), and broader society.

REVIEW AND RECOMMENDATIONS
What Works Well

e Guidance/materials: Several stakeholders have
been sharing information on wildfire prevention.

dureldar.is which provides a wide range of infor-
mation about wildfires, prevention, and re-
sponse.”? The Ministry of Environment's CCA Plan
acknowledges fire as a climate-driven risk and
outlines preventive measures. The Forest Own-
ers Association produces information material
regarding afforestation, publishing regularly
twice a year.

Awareness: The Association of Recreation
Homeowners has been quite active over the past
seven years in addressing the topic of wildfire
protection of their members’ properties through
their annual meetings and publications.” These
publications regularly include the guidance devel-
oped by the association with instructions on what
needs to be done to prevent and respond to a
fire. Groups like ICE-SAR also conduct public
awareness campaigns, using various communi-
cation tools like the ‘Safe Travel”* application for
tourists and foreigners (developed with the Ice-
landic Tourist Board) and other tools to reach the
local population. The Icelandic Touring Associa-
tion also raises awareness among local and for-
eign tourists. The Southland College (see also the
chapter on governance) provides courses on
wildfire awareness, prevention, and response for
the public and for organizations in cooperation
with members of the HCA working group.

Projects/investments: As noted in the chapter
on planning, spatial plans for new development
consider wildfire risk aspects, such as evacuation
routes and access to water. Several pilot activities
conducted at local levels consider wildfire risk
(supported by the Ministry of Environment, En-
ergy and Climate Change). The Environment
Agency, and the Land and Forest Authority, have
begun implementing NBS for climate adaptation.
The Icelandic Touring Association, for example,
coordinates with the respective Forest services-
they cut the trees and clear land, relying on guid-
ance from the forest services.

The Icelandic Forest Service (now Land and For- Challenges

est) has issued some guidance on forestry with
respect to wildfires.” This includes guidelines for o
access roads, fire breaks, multi-species afforesta-
tion, and water extraction points. The HCA has is-
sued guidance on wildfire response and pre-
paredness and manages the website www.gro-

71 FRAEDSLUEFNI UM SKOGRAKT (Educational Materials on Forestry). Link.
72 Grodulerdar. "Mikil haetta er & grédureldum 4 islandi” (There is a high ris

Framework: While prevention elements exist
within various regulations, the formal legislative
framework governing prevention activities could
be strengthened. For example, there is little men-
tion of wildfire in the current forest regulation.

k of wildfires in Iceland). Link.

73 The association issues a booklet every year with simple recommendations regarding preparedness and response.
74 Safetravel is a website, app, and notification board run by the ICE-SAR. Giving out regular warnings to travelers on natural hazards

and road conditions. Subscription to an e-mail alert is possible.


http://www.grodureldar.is
http://www.grodureldar.is
http://www.grodureldar.is
https://assets.ctfassets.net/8k0h54kbe6bj/7jd4AuwRxrWRUvlEDgSCwz/57bff80514451323119192867e6f110d/N%C3%BD_%C3%BAtg%C3%A1fa_Fr%C3%A6%C3%B0sluefnis_um_sk%C3%B3gr%C3%A6kt-2?

The Act no. 33/2019 on Forests and Forestry, in
Art. 4, mentions fire prevention and safety re-
garding the contents of the national plan for land
reclamation and forestry; the same clause is in-
cluded in Act no. 155/2018 on Land reclamation.
However, there is no mention of wildfires or fire
prevention in the regulation on forestry. Fire pre-
vention responsibility lies with landowners and
managers rather than response agencies, given
the nature of forest fire management. However,
the current frameworks lack clear specifications
about fire prevention measures, including the es-
sential details of why, how, what, and where pre-
vention activities should occur. This gap is also
evidenced by the absence of well-defined preven-
tion protocols in both governance and legal
frameworks. Without clear legislative mandates,
ownership and coordination of fire prevention
activities remain undefined among stakeholders.
This lack of formal designation also means no
dedicated budget exists to support the imple-
mentation of prevention initiatives. While there
are several initiatives, these are not necessarily
coordinated or conducted as part of an overarch-
ing strategy or plan under a framework of similar
principles and/or working toward the same over-
arching goals. There is no specific prioritization
among activities conducted. At the property own-
ers' level, compliance with regulations on fire
safety is the responsibility of property owners,
but gaps in compliance are common. A gap in the
framework is also related to WUI, as noted in
other parts of this report.

Landscape management and the built envi-
ronment: The absence of wildfires in the natural
hazard classification has also impeded the devel-
opment of coordinated landscape management
measures. While NBS exist for various purposes,
none specifically target fire risk reduction. This
gap extends to innovation and knowledge devel-
opment in fire prevention. Regarding the use of
fire as a tool for risk reduction/prevention, while
there is a regulation on fire management and
protection against wildfires, Act no. 325/2016 reg-
ulating the use of fire for farmers to light grass
fires (sinubrenna), it is not much used in practice
(permits are not granted on a regular basis).
There are also no training programs or guidelines
for land managers who would like to use man-
aged fire on their lands. Related to the built envi-
ronment, while new buildings are built in line
with modern codes/spatial plans, and even older
buildings are expected to have been built beyond
the code of their construction, older buildings
may have considerable vulnerability to wildfires,
especially those that were constructed for leisure
activities (recreation homes) but are now being
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used year-round by their owners or for tourism.
A special challenge is the updating of wildfire pre-
vention for older forestry and recreation home
areas with respect to access and escape routes,
vegetation management, and water resources.
Since the fulfillment of new regulations is not
mandatory for those older-established areas, a
multisectoral approach with the participation of
all stakeholders is necessary.

Awareness and research: Public awareness of
wildfire risk more broadly and prevention oppor-
tunities more specifically remains limited, despite
various efforts noted above, particularly among
those unfamiliar with Iceland's changing climate
and rural environment. This knowledge gap re-
flects the historical absence of significant wildfire
threats, creating challenges for implementing
comprehensive prevention strategies. As noted
in the chapter on governance and understanding
risk, there are gaps in research related to preven-
tion. For example, wildfire risk is not covered in
the curriculum of the Agricultural University of
Iceland. While there are compulsory topics in the
curriculum on Preparedness for Emergencies,
this does not yet include wildfire risk.

Opportunities

e Framework: There is an opportunity to strength-

en systematic/programmatic investment in wild-
fire prevention across different sectors/stake-
holders, which can be linked by having a dedi-
cated IWFRM strategy and action plan (see the
chapters on governance and planning), as well as
dedicated funding mechanisms. There are gaps
to be filled in related guidelines for forest farm-
ers, forest owners as well as WUI areas (see ex-
amples in Box 6). It is also important to not crimi-
nalize the planned use of managed fire but to en-
gage with that traditional knowledge as one tool
in the toolbox to learn ‘living with fire'. Leader-
ship, guidance, and capacity building for good
practice for fire use can be a task for the recom-
mended FPAs (see Box 2). Responsibilities need
to be understood at the various levels—local level
(forest), county/municipality or forest enterprise
level (organization), and national level (enabling
environment). Analysis of the hazards (e.g., most
flammable vegetation types) as well as values at
risk with their exposure and vulnerability, com-
bined with the enabling policy and governance
framework, addressed on those levels and rele-
vant decision-making powers, would better sup-
port smaller steps in implementing prevention
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measures.”> Meanwhile, integration of wildfire
prevention activities into the CCA Plan would also
help provide a solid framework and mandate for
action. More systematic collaboration among
stakeholders could further foster scaling-up of
preventive actions.

Investments and activities: Some funding me-
chanisms could be adjusted (for example, incen-
tivizing farmers to engage in preventive mea-
sures) or new ones created (like the avalanche
program). The successful avalanche program
could potentially serve as an immediate model
for implementing fire prevention strategies.
There are also opportunities to build on/scale up
existing pilot wildfire prevention activities con-
ducted at the local levels. Connected to this
should be support for research as noted above
with potential focus areas listed in Box 5. For up-
dating wildfire prevention in older areas, a pilot
initiative could be started by the respective mu-
nicipalities to summon the stakeholders of de-
fined areas and discuss improvements. Since
some of the improvements may prove costly, fi-
nancing could possibly be met by contributions
from a common wildfire fund. Additionally, rele-
vant funding opportunities offered through the
EU should be explored, particularly those sup-
porting country-to-country exchanges (e.g., col-
laborating with other Nordic countries).

Innovative approaches: Innovative approaches
could be further fostered and piloted and/or
scaled up to improve both landscape manage-
ment and wildfire prevention/risk reduction, in-
cluding focusing on NBS to manage fuel (load,
type, density, structure, and so on): re-wetting,
close-to-nature forestry, and regenerative agri-
culture/farming (restoration of wetland, slow wa-
ter flow, increase water storage capacity), under
the leadership of the Ministry of the Environ-
ment, in coordination with others, including uni-
versities/researchers. There is room for improve-
ment and upscaling to plan for targeted grazing
regimes,’® continuous cover forestry,”” and agro-
forestry’® schemes to break up fuel continuity
and modify fuel load, types, and structure as well
as fuel characteristics like moisture content. Ex-
perience and innovative ideas like from the For-
est Famers Association should be explored, such

as the idea to increase tree planting efforts up to
the 400m ASL mark to increase the potential of
groundwater and nutrient retention and to com-
bat water run-off and eventually better support
agricultural and silvapastoral activities. Further-
more, this kind of “clean slate” forestry is an op-
portunity to plan carefully against future fire risk
(e.g., planting larch, especially in more gravelly ar-
eas, to buffer pine /spruce plantations). Detailed
planning and implementation of fire-related NBS
could be a task for the recommended expanded
FPAs. While not primarily focused on fire preven-
tion, initiatives like wetland restoration through
re-wetting measures provide ancillary benefits
for fire prevention by increasing soil and fuel
moisture content. Modern forestry guidelines in-
corporate fire prevention considerations, includ-
ing mixed-species approaches, more general use
of broadleaf species, and provisions for access,
water sources, and firebreaks. Pilot activities
could include a prescribed/controlled program
pilot to reestablish a culture of working with man-
aged fire where it is reasonable, restoring land,
reducing fuel, and training with live fire.

Risk awareness and communication: In the im-
mediate/short term, there is an opportunity to
develop a comprehensive risk awareness and
communication strategy with different planned
activities, target groups, and funding sources, to
guide the implementation of various initiatives in-
cluding, for example, (a) a general wildfire aware-
ness campaign; (b) adaptation, for example, of
the FireSmart Canada campaign for Iceland,
leveraging and consolidating existing initiatives
that exist in Iceland; (c) development of con-
trolled burning programs for training and fuel
management; and (d) creation of fire-specific and
multifunctional NBS. The website www.grodurel-
dar.is offers a wide range of information about
wildfire risk, prevention, and response, which
could be further developed; similarly, communi-
cations materials already developed, or outreach
conducted by various stakeholders could be en-
hanced. Promotion and support for public infor-
mation, such as the courses for the public and as-
sociations offered by the Southland College and
others, are also important. These opportunities
emphasize both immediate actions and long-
term strategic development, leveraging existing

75 Plana Bach, Eduard, Marta Serra Davos, et al. 2021. Climate Change Impacts on Natural Hazards Risk Management and Civil Protec-
tion of Wildfires, Floods, Storms, Avalanches, Rockfalls and Landslides. Link.

76 Ramatsdefoc. "What characteristics must pastures have to qualify for prescribed silvopasture certification?” Link.
77 Rautio, Pasi, et al. (eds). 2025. Continuous Cover Forestry in Boreal Nordic Countries. Link.

78 EFI. 2020. Agroforestry as a sustainable land use option to reduce wildfires risk in European Mediterranean areas.
Link.
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institutional capabilities while building new com-
petencies in wildfire prevention. In parallel, wild-
fires could be included in the Preparedness for
Emergencies curriculum, as well as in the cur-
riculum of universities. Building Inspectors hold
a forum twice per year—this may provide an op-
portunity to consider wildfire risk in the context
of building codes. National Parks could also con-
duct wildfire awareness campaigns, following
guidance by the Environment and Energy
Agency.

CONCLUSION

Stakeholders demonstrate a strong awareness
and interest in wildfire prevention, possessing
both technical capabilities and access to inter-
national good practices. While the potential exists
to develop comprehensive prevention methodolo-
gies, implementation requires an enabling environ-
ment with clear mandates and dedicated resources
to fully leverage existing capabilities and expertise.
Human-caused ignitions represent the primary
source of wildfires in Iceland, excluding those
caused by lava. While complete prevention of hu-
man-caused fires is unrealistic, reducing ignitions
remains crucial. A greater focus on vegetation con-
trol and awareness can help reduce wildfire risk in
Iceland's evolving landscape.

Wildfire prevention is multifaceted, cross-sec-
toral, and multidisciplinary. Various and often di-
verse stakeholders have to subscribe to a com-
monly agreed vision and mission to align their re-
spective prevention approaches to create synergies
and avoid conflicts or duplication. In addition, local-
ized prevention needs to be embedded in a wider
context considering regional aspects, and support
for smaller landowners is needed in terms of guid-
ance and resources. A practical approach of aligning
the various stakeholders and activities, streamlining
efforts, and ensuring respect for the wider context,
aligning prevention with preparedness and re-
sponse as well as recovery, is the use of FPAs, as
noted above and in the chapter on governance,
composed of various stakeholders within a region,
including landowners.
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Box 5. Examples for research linked to wildfire prevention

R&D opportunities are substantial, supported by
high stakeholder awareness and interest.
Priority areas include the following:

e Development of NBS, for instance,

o Re-wetting of historically drained landscapes
to increase moisture content in soil and vege-
tation;

o Adoption and adaptation of Pro Silva Europa”
principles for close-to-nature forestry, to in-
crease forest resilience; and

o Targeted grazing programs to protect high
value areas though fuel load reduction.

e Prescribed burning protocols for fuel reduction.
e Use of Pro Silva Europa principles for new
afforestation and forest stand management for

increased resilience.

e Creation of a comprehensive wildfire information
system incorporating:

o FWI and early warning

o Early detection and fire monitoring systems
o Risk assessment frameworks

o Weather, vegetation, and terrain analysis

o Burn area mapping and spread modeling

o Statistical pattern analysis.

7 Pro Silva. Link.


https://www.prosilva.org/
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Box 6. Examples of
good examples of
building code regula-
tions

Figure 8

Three-tier buffer zone
requirements around
residential properties

Source: Adapted from
Hellenic Republic. 2019.
Regulation 55904/2019.
Cited in OECD 2024.

.

Portugal has building codes and standards to strengthen building assets in
wildfire-prone areas. This includes the requirement of non-flammable building
materials for new and existing buildings and the creation of defensive measures
such as fire barriers and building maintenance.®® There is also a specific
requirement for rural settlements within 50 meters of forested lands to have
buffer zones around built assets. Existing buildings in exposed WUI areas must
be integrated into fuel management programs and new construction should be
constrained to areas with less fire risk. However, despite existing regulations,
enforcement is hindered by the socioeconomic context and land ownership
structures in the country.®’

Greece provides minimum standards for retrofitting housing and other built
assets and these are mandatory for properties located within 300 meters of
forested areas, woodlands, and grasslands as well as for properties in urban and
suburban green areas.®? Notably for the WUI, Greece has required structural
protection measures and establishes a mandatory three-tier fire protection zone
around houses and regulates the use of different types of vegetation around
properties as well as prohibits the storage of flammable materials in the vicinity
of the property (Figure 8).

California Department of Forestry and Fire Prevention: provides the following
information on defensible areas?®: Zone 0 ember Resistant Zone: 0-5 ft from
the house, intense fuel reduction. gravel, pavement, clear weeds , grass, debris,
minimize combustible items, no fire wood (basically no vegetation); Zone 1 Lean,
Clean and Green: 5-30 ft; clear dead plants, weeds, grass, no wood piles, prune
flammable plants; and Zone 2 Reduce Fuel Zone: 30-100 ft, trim grass, space out
shrubs and trees, wood piles at least 10ft clear from surroundings, also tanks 10
ft away;

& OECD. 2023. Taming Wildfires in the Context of Climate Change: The Case of Portugal. Link.

8 Canadas, M. J., M. Leal, F. Soares, A. Novais, P. F. Ribeiro, L. Schmidt, A. Delicado, F. Moreira, R.
Bergonse, S. Oliveira, and P. M. Madeira. 2023. "Wildfire Mitigation and Adaptation: Two Locally Inde-
pendent Actions Supported by Different Policy Domains." Land Use Policy 124: 106444. Link.

8 OECD. 2024. Taming Wildfires in the Context of Climate Change: The Case of Greece. Link.
8 California Department of Forestry and Fire Prevention. Defensible Space. Website. Link.

Zone 1 Zone 2 Zone 3


https://chrome-extension://fiabciakcmgepblmdkmemdbbkilneeeh/park.html?title=Taming%20wildfires%20in%20the%20context%20of%20climate%20change%3A%20The%20case%20of%20Portugal%20%7C%20OECD&url=https%3A%2F%2Fwww.oecd.org%2Fen%2Fpublications%2Ftaming-wildfires-in-the-context-of-climate-change-the-case-of-portugal_859bb47a-en.html&tabId=319425326&sessionId=1731008712419&icon=data%3Aimage%2Fpng%3Bbase64%2CiVBORw0KGgoAAAANSUhEUgAAAEAAAABACAYAAACqaXHeAAAAAXNSR0IArs4c6QAADndJREFUeF7tWn10HNV1%2F923uzMry5Zl7awkXNfY4csE7DQBEifUjRMSCIlTtxCTtJxQJ2AfI%2B0KO6TJIaek4qMECMGyZiUnPvkgHwQXN4ZCklIcmhpMEodiJykcQpBbbBNjaUayLGxrZ2bn3frtSqv91thO%2FwjWPfpDZ%2Be%2Be9%2F7vXvvu%2Fe%2BRzjNiU7z9WMKgCkLOM0RmHKB09wApoLglAtMucBpjsApuADTvJXQRw00yIx%2FEfv%2BYgDzAZ5DREPMtJ%2BB3SHIZ0kfPti%2FtyWNLeSfEt4rODRnDrTX1tPoZHJmtI%2FE3uhpGJyM76QAiHU4y0niPiLMAaADkwZTD8ARsOy1%2BqP%2FeNJArOZIXHP2WK5%2BFjaRklmVjGT6KdTpf2XfS2%2FU4gsOQFa5ezuIVgEcmwzZat8ZcAF6BiHvk3ZX%2FesnJCc3h2GQTFpm3TdrjY0nnZ%2BDeJfVHW0%2FZQBi7c5yIdAFYN4JTbg2szLjLW5GW3t4Ix0KJDcPAEJeSC4Y7qp7tdq4LACMS5jEZbYZ2V6Nr6YFtCY5nmHXJMLHA03wJJgYvC%2BE0PX9ZuQnkw6fAGAagK2WqV9dEwBgMYh%2BZXVH3gEQV%2BKtCkBLwlkoCf%2BaC2z%2F7%2BRI0OpBU%2FtOTU3FAIAkrhro0R%2BpNCZrAQoAAMzotFP6bYEBaEmMzpckngMw5ut0DODQWMArlHNEyQcw4w8AkQRolWVGvlVtt1ACAAN7JbRFQyaNlOovBADACHzvPKt3%2BsFSvjILmL36wDRPb%2BoD6IyxxSmeEcnoIeLFBDofQMtY5H8cwLkAzgagAFKUAXg%2FGHUgqj8BcEYA8pnoars78tOKgJYAoHgkkTnYrXVMAoDapedsU39nbQBWcCje4rwCovlgHgBoGIRzxhbrgPnzViq6IZ50XjpuViDimcy0PRPWbgx53nkIcWtLk%2FZv7iCozyQn3ub%2BGUK8q%2BCYdFhSCkJOJ9ANE6BRGkR3Msu%2FJcbLHmvrhntobxkIFQAAg6XEBYO9%2BkuF%2FCUWkPskxXutnsjThXxFFhBPpLsZHCcSn8juPuM7TPw%2BAs2VjH8aTOn%2FoAbP6%2BToqy%2FCa2jAzJE%2FxQg6KVNpx4yks5mAa3IA0CiDt9mmvlzxNrV77w4JuUm5FUu%2BD0TvA3gpBH5EjGXWQX0utpBbJLcSADmG3Zapv2NSAICjM6HF1OaM8%2BYBaF3L8zK%2B%2Bzwxfg%2FCwiwD8zYQvYuZvw8fXfbG6MuBfX0Fa%2FFW93PHd%2FkOBjwCv%2Br7%2BmVDvbQ%2FL4OZZrYdbtRC9TfzseF7MG3GF0Hid8T8KSb%2Btm1Gv1akr5NFfNA5AJBywUJisPiClYrcPf5jPOH8AISrSufLjM12Sv%2BbMgCMpPs0gZcwwyNCZIyhj5lfA8TfZ8KRvuEuGg4CQDzpfgvgPQDWjgXSY76vLShafIEglbaGw5F6DkcpnPEXcsYbFUKkIo625MAmsgt1NraPnhkRoZcBVhloIY1Y0JoxtruzV48Ynq7%2FdiKQT7BmCAsPd
https://www.sciencedirect.com/science/article/pii/S0264837722004719
https://readyforwildfire.org/prepare-for-wildfire/defensible-space/
https://www.oecd.org/en/publications/taming-wildfires-in-the-context-of-climate-change-the-case-of-greece_cfb797a7-en.html

Table 5. Wildfire risk management prevention - roadmap recommendations
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IMMEDIATE/SHORT TERM

(Governance) Improve clarity
on institutional responsibili-
ties on prevention (including
risk awareness & communi-
cation) and coordination
mechanisms.

IMMEDIATE/SHORT TERM

(Planning) Review existing
funds / programes, such as the
avalanche program or farmer
programs, to identify opportu-
nities for scaling up support for
wildfire prevention

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

Adapt landscape manage-
ment, land use planning, and
CCA actions to reflect wildfire
risk information and manage-
ment tools, such as firebreaks,
clearing, wetland recreations,
re-wetting of agricultural
drained landscapes, NBS and
other innovative approaches
such as grazing regimes to re-
duce fuel load, prescribed
burning, WUI topics like evacu-
ation routes, water access, etc.

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

Pilot and scale up preventive
measures through a range of
activities led by different enti-
ties, including bottom-up ap-
proaches, and focusing on vari-
ous areas, including of older
forest and recreation home ar-
eas.

MEDIUM TO LONG TERM

Adopt a strategic/planned
approach to wildfire preven-
tion with a coordinated range
of activities and dedicated
funds.

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

Research nature-based and
innovative solutions, for ex-
ample, pilot projects on ‘FireS-
mart’ prevention measures
with associations (e.g., the
Recreation Homeowners Asso-
ciation) and research stake-
holders, promoting research in
these areas.

IMMEDIATE/SHORT TERM

Develop an overarching
awareness and communica-
tions strategy/plan

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

In line with the overarching
strategy, pursue activities
for target groups with the
help of different stakehold-
ers and tools. Activities may
include a wildfire awareness
communication campaign,
FireSmart Communities pro-
gram, awareness courses for
the public and associations as
well as checklists for forest
owners with regard to wildfire
prevention.

MEDIUM TO LONG TERM

Review and share lessons
learned on prevention
among responsible and
affected stakeholders.
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WILDFIRE PREPAREDNESS EXAMINES preparedness measures for establishing readi-
ness and reslponse capabilities for wildfire events. It analyzes processes for i entifY-
ing and implementing preparedness actions, including contingency planning, early
warning systems, training and exercises, international exchanges, and response ca-
pacities and capacity development. It is noted that some information related to re-

sponse training is covered in the next chapter.

PREPAREDNESS FRAMEWORK

Related to response planning, under the Civil Pro-
tection Act no. 82/2008 and Regulation no. 323/2010
on Preparedness Plans, every ministry and its subor-
dinate agencies are required to develop response
plans (based on risk assessments) detailing the orga-
nization of measures during emergencies. Similarly,
municipalities and their administrative bodies must
prepare response plans based on the risk assess-
ments within their respective jurisdictions. Re-
sponse planning is divided into two types: general
and specific. The general response plan outlines the
response to any hazard or disaster in Iceland, re-
gardless of location or probability, and is based on
standardized disaster response protocols. In con-
trast, specific response plans provide detailed mea-
sures for highly probable events, such as volcanic
eruptions, major earthquakes, or influenza pan-
demics. These plans are reviewed as often as
deemed necessary and in accordance with the Civil
Protection Act. As noted in the previous chapter on
prevention, various activities are also conducted on
preparedness, led by various stakeholders.

Related to early warning systems, as noted in
the chapter on governance, Iceland uses the
common European emergency number 112 as
the sole point of contact for all emergency situa-
tions, including accidents, fires, crimes, searches,
rescues, and natural disasters occurring on land, at
sea, or in the air. This service operates 24/7, year-
round, and as of 2019, it includes access to a loca-
tion-based SMS alert system which enables rapid,
large-scale delivery of alerts directly to individuals'
mobile phones. The IMO also plays a crucial role in
early warning through early detection and warning
of possible or imminent hydrometeorological and
geological hazards. The 112 service operates an alert
database and has access to database maps includ-
ing information on all registered properties country-
wide.

8 European Commission. RescEU. Link.

Related to training and exercises, in accordance
with Regulation no. 1246/2022 on the Fire Fighting
Academy, the HCA operates a school designed for
firefighters, fire chiefs, and fire inspectors. In addi-
tion to the school, training continues at the individ-
ual fire station level, depending on the local threats
and the available equipment. In 2023, Iceland's Fire-
fighting, ICE-SAR, and Ambulance Schools formal-
ized a cooperative agreement to enhance emer-
gency responder training and education. This collab-
oration addresses the frequent need for effective in-
teragency coordination during emergencies, em-
phasizing the importance of clear roles and organi-
zational understanding for successful outcomes.
The partnership aims to strengthen interagency re-
lations and improve Iceland's overall emergency re-
sponse system. The Association of Firefighters and
Paramedics is also a stakeholder involved in training
design and implementation. With respect to external
training, Iceland has participated in the UCPM since
2014. Iceland benefits from participation in the train-
ing program, civil protection exercises, exchange of
experts (EoE), and other forms of knowledge man-
agement cooperation. At the same time, Iceland can
contribute to the voluntary pool of response capaci-
ties and the European Union Civil Protection Mecha-
nism’s Emergency Response Capacity (i.e., rescEU).8

KEY STAKEHOLDERS

Related to IWFRM, based on stakeholder map-
ping, the following organizations hold specific
mandates/roles and are relevant to wildfire pre-
paredness:

e The Ministry of Justice through

o DCPEM and Police. The DCPEM coordinates
and supports the local CPC and police chief in
planning and response in terms of setting the
requirements for the content of the response


https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/resceu_en

plans on national and local levels. These pro-
cesses are supported with capacity-building
activities, training, and exercises to ensure the
effective operational use of the response
plans. The Icelandic Police are the first line of
defense and response to emergencies, includ-
ing wildfires. The DCPEM temporarily manages
and stores the lava cooling equipment (see
Box 3) and provides overview of the trained
lava cooling teams.

o The ICG supports preparedness for joint oper-
ations on site during major wildfires to support
firefighting efforts.

Wildfire Preparedness

tion/spread models. Land and Forest is respon-
sible for forest fire management planning, includ-
ing planning for recovery after major wildfires.
The Environmental and Energy Agency
through possible funding from the Climate and
Energy fund as well as air quality measurements.

The Ministry of Health through responsibility
for stocking medication and respiratory protec-
tion.

Research groups, associations (including forest
farmers as noted in earlier parts of the report),
volunteers, civil society groups and broader soci-
ety.

o ICE-SAR maintains a high level of prepared-
ness for joint operations on-site during major —
wildfires to support firefighting efforts. REVIEW AND RECOMMENDATIONS

o Neydarlina manages the emergency number ~ What Works Well
112.

e Response plans: Wildfire response plans for two

o Red Cross supports major wildfire response
operations as per their mandate and capaci-
ties, such as setting up sheltering and humani-
tarian assistance centers.

The Ministry of Infrastructure through the
Municipalities. Municipalities, through their re-
spective  fire  services (firefighters and
paramedics), have a relevant role in the first line
of defense and response to wildfires. They also
coordinate evacuations and sheltering the
affected population during major wildfires in co-
operation with the Red Cross. CPCs are autho-
rized by law to prepare and implement response
plans.

The Ministry of Social Affairs and Housing -
through the HCA, the National planning
agency and municipal planning departments.
The HCA sets the standards in terms of equip-
ment (both personal protective and collective)
used by the fire brigades/service to respond to
wildfires, standard operating procedures (SOPs),
and training.

The Ministry of Environment, Energy, and Cli-
mate is responsible for setting overarching rules/
governance and supporting operations through
the IMO and other agencies. The IMO is responsi-
ble for early warning systems and wildfire predic-

areas exist: Skorradalur since 2017 and North-
east Iceland since 2022. The plans provide a
structured approach to organizing and managing
the response. Their primary goals are to ensure
coordinated actions to mitigate accidents, dam-
age to vegetation and property, and to deliver
prompt assistance to affected individuals due to
wildfires. These plans are open to the public on
the DCPEM website; they are written for respon-
ders, used by the DCPEM and other response
parties in emergencies; they do not include infor-
mation on public response. More information is
provided in Box 7. The HCA is developing a text-
book for firefighters on wildfire response plans
based on a Swedish textbook adapted to Iceland,
which is expected to be published in 2025.8¢ Re-
cently, the DCPEM has developed a Host Nation
Response Plan that includes provision for inter-
national assistance during wildfire events. The
Ministry of Health ensures that about two
months' supply of inhalers, asthma medication,
and similar items (as might be needed to treat
smoke inhalation) is maintained in Iceland. A
stock of FP2 and FP3 masks is held in the country.
Preparedness and response systems for smoke
inhalation and exposure to other airborne pollu-
tants are in place.

Early warning: The IMO provides daily and long-
term weather forecasts; monitors volcanic activ-

8The Ministry of Health is responsible for national medicine stocks (maintained by the Medicines Agency and suppliers with a two-
month supply) and for respiratory protection (FFP2/3 masks), while other emergency equipment is managed through the Chief Epi-
demiologist's stockpiles.

& This is in addition to HCA workgroup guidance to wildfire response and preparedness. Link. It was funded by Burnabot (EBI), see
Link.


http://www.grodureldar.is
https://www.brunabot.is/
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ity, earthquakes, avalanches, and weather-re-
lated hazards; issues timely alerts to mitigate
risks; and has a contingency plan for wildfires.
The IMO alert system includes drought, and there
are plans to include wildfire risk within the color-
coded system employed for weather warnings.

Contingency and evacuation planning: Every
school is required to have a school preparedness
plan, focusing on fire hazards and natural haz-
ards prevalent in the given areas. Landsnet, the
TSO, has a wildfire contingency plan (emergency
response plan), which is regularly reviewed and
updated, as well as procedures for removing veg-
etation in the vicinity of power lines that can
cause a risk of wildfire. Tour operators must have
safety plans, organized through the quality and
environment management system Vakinn® that
include four elements: risk assessment, SOPs, re-
sponse plans, and accident reporting. A few
recreation homes and camping areas have devel-
oped evacuation plans. Furthermore, the Associ-
ation of Recreation Homeowners has promoted
the emergency registration of the property num-
ber of recreation homes, information integrated
into the 112-emergency telephone system: dial-
ing 112 and providing the home number pin-
points the location requiring intervention. A few
recreation home area owners have supplied
evacuation plans and guidance on prevention
and response to wildfires in their areas leading to
some recreation homeowners purchasing tools
like fire swatters and other recommended pre-
ventive equipment.

Training and equipment: ICE-SAR is also active
in this area, recognizing the emerging wildfire
threat. Based on its experience with providing
support to the firefighters during wildfires, it has
decided to initiate a process leading toward ad-
justing and augmenting their PPE. Furthermore,
in cooperation with its counterpart in Estonia, re-
cently some rescuers participated in a training
program for wildfire response. Further details on
response capacities are provided in the next
chapter on response.

87 Vakinn. Link.

Challenges

e Gaps in response planning: While there is solid

general expertise in disaster response planning,
there are gaps in planning for response to wild-
fires, which could affect implementation. The
wildfire context in Iceland must consider urban-
ization and land use planning in parallel with
afforestation and reforestation practices. While
wildfire risk was not considered when many com-
munities were established, there are areas,
namely older recreation home and forestry areas
(see also the chapter on prevention), with poor
preventive practices (no fire lines, uncontrolled
vegetation close to the houses, no alternative
routes for emergency access and evacuation, no
straightforward access to water, and so on). The
significant increase in mass tourism in Iceland
also creates challenges for local response enti-
ties, which are limited in terms of both staff and
equipment. The WUI is currently not systemati-
cally considered—this can be of concern in areas
where homes and other structures are built in
close proximity to undeveloped, natural areas,
such as forest, grassland, or shrubland, which
creates a high risk of wildfires spreading from the
wildlands into populated areas. Iceland has a low
capacity to treat serious burn patients (two beds);
it has cooperative agreements with the Nordic
countries to assist as necessary, but it is possible
those could be under pressure as well and may
have limited additional capacities, as well as sig-
nificant travel time and logistics to transport criti-
cal patients internationally. The low capacity for
treatment of burns in Iceland could be quickly
overwhelmed by even a modest wildfire that
affected just one inhabited dwelling. While tour
operators have safety plans, wildfires have not
yet been included in the risk assessments, based
on the audits conducted by the Icelandic Tourist
Board. The fire brigades/services have limited ca-
pacity (manpower, training, and equipment)
since the focus has been on structural (building)
fires.

Registration: A potential major gap in prepared-
ness results from the system of property and res-
idency registration in Iceland. While citizens are
required to register all properties, their residence
is only registered at their permanent home (prin-
cipal residence) but not in their recreation home
areas. According to Act no. 80/2018 on residence
and address, it is not allowed to register perma-
nent residency, in a recreation home area as
these are not planned for permanent residency


https://www.vakinn.is/en/about-vakinn

and the municipalities cannot provide essential
services for these areas. Yet, more people are re-
siding in such housing with the move to working
from home, meaning authorities may not have an
accurate overview of the actual occupancy status
of recreation homes during an emergency. There
are no special planning considerations concern-
ing renting out a property on Airbnb or similar
short-term rental platforms with respect to wild-
fire risk management.

Response framework and coordination: While
protocols and SOPs exist for cooperation and co-
ordination with aerial support, other coopera-
tion, such as that with ICE-SAR, does not yet have
a formal protocol in place to guide ICE-SAR/FRS
coordination in front-line operations. There may
be potentially missing protocols relating to ad
hoc volunteers in large wildfire situations and to
police response with respect to wildfires. There is
also limited coordination in non-emergency
times between Land and Forest (former National
Forest Service) and fire services/brigades.

Early warning: Officially, the Met Office Alert sys-
tem does not include warnings of wildfire risk.®
As noted in the chapter on governance, a key ob-
stacle seen from the perspective of the IMO is the
lack of any formal recognition of wildfires in the
legislation as part of its monitoring for natural
hazards and issuing warnings. This omission, as
well as the consequent lack of funding, poses a
challenge to supporting substantial and long-
term research and to activities such as weather-
fire precursor analysis or FDI calculation.

Training and exercises/coordination: Regard-
ing the training and exercises of fire services/bri-
gades, a review of the 2024/2025 HCA school pro-
gram revealed no specific results in terms of con-
tent relevant to wildfires. Recent examples of
wildfire training for fire services/brigades are
more ad hoc, project driven by enthusiasts. As
noted in the chapter on prevention, there are
also gaps in broader public awareness, which
translate into gaps in personal- and community-
level preparedness.
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Opportunities

e Response planning: Response plans, especially

in high-risk areas (forested recreation areas,
camping grounds, or popular/dense recreation
home areas), should consider wildfire risk. High
risk areas (e.g., WUI areas) should account for the
number of people in these areas at different
times. Emergency escape routes, possible fire
containment lines / fire breaks, available basic
response equipment, and primary and secondary
protection objectives (extending also beyond the
prioritization of life and property to assess natu-
ral / protected areas, etc.). WUI guidelines could
be developed by the relevant authority (for exam-
ple, HCA Fire Protection Department or Ministry
of Environment, Energy and Climate Change). A
type of secondary register could be kept (for ex-
ample by municipalities) to record or estimate
the number of people who are actually present in
an area (or temporary residence, for public safety
purpose or tourism registration for short-term
stays), as opposed to registered residents. Also,
wildfire risk could be included in the Safety Plans
of Recreation Home Area Operators (often trade
unions or private parties) and Associations (oper-
ating under Act no. 75/2008 on Recreation area
housing and rental of plots for recreation
homes), together with touring agents/operators
that operate in areas susceptible to wildfire risk.
The plans should emphasize preparedness, an-
nual updates, basic training for property owners
(e.g. emergency evacuation procedures etc.), or
exercises in high risk areas, etc. While Iceland's
context is unique, valuable lessons can be drawn
from other regions/countries, and Icelandic ex-
amples of preparedness for other hazards can
also be highlighted. The process of developing
and testing (desktop or exercise) such plans
should include engagement of different stake-
holders. The Skorradalur and the Northeast Ice-
land civil protection wildfire response plans could
serve as a potential model for exercises for re-
sponders.

Response planning and coordination could be
strengthened by developing wildfire-specific re-
sponse protocols (for example, police, ICE-SAR/
firefighters on front lines, volunteers in large
events), under the coordination of the DCPEM,
potentially with a liaison officer who is versed in
such protocols. Drills and coordination could be

8 Currently, the IMO can only forecast or warn about the risk conditions for wildfires (dry vegetation, strong winds, possible lightning,
and so on). The IMO cannot forecast the actual occurrence of wildfires in advance. In this respect the warnings are distinct from (for ex-
ample) warnings of an approaching storm, which the IMO can monitor using weather satellites, observations, and weather forecast
models, and which can be forecast with great temporal and spatial precision.
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conducted in line with the preparedness and re-
sponse plans.

Training and expertise: Training programs for
firefighters and other responders need standard-
ization and wildfire-specific content. The ex-
change of wildfire experts should be promoted
and systematized by establishing a wildfire EoE
program with other experienced countries and
regions such as the United States, Canada, Scan-
dinavia (especially Arctic parts), Scotland, Portu-
gal, Poland, and so on. The newly established
Pan-European Forest Risk Facility can serve as a
hub for the EoE program. Following a rapid ca-
pacity assessment, a comprehensive capacity-
building program on IWFRM response, with prior-
ity rollout in at-risk areas, could be developed by
the relevant authorities (DCPEM, HCA, fire chiefs,
and so on).

Equipment and trained teams: Since there are
few means for all local fire brigades to own equip-
ment and train groups for fighting wildfires, the
HCA wildfire working group on equipment and
prevention has been discussing the need and ex-
tent for common equipment and teams for wild-
fire response with the DCPEM. Equipment and
teams that can be located centrally in four differ-
ent areas in the country covering the main wild-
fire danger areas. The equipment and the teams
should be easily transported to incident areas by
road or air if needed. A proposal has been made
for equipment and locations have been made in-
cluding the possibility of making use of the lava

cooling equipment and teams. The negotiations
are to be continued in 2025. There does not seem
to be a direct correlation between the number of
wildfire incidents responded to by the local fire
brigades and their local municipalities funding
for wildfire equipment. Even so, the fire brigades
of the municipal area SHS and of the Southland
Brunavarnir Arnessysla, showing by far the
largest number of wildfire response incidents,
have been acquiring extra funding for wildfire re-
sponse equipment from their municipalities. It
could offer an opportunity to use wildfire statis-
tics as well as results of area risk assessments for
wildfire risk as support for adequate funding for
new equipment and training.

Detection, warning, and emergency system:
Fire detection and monitoring could be im-
proved, with several publicly accessible options
or off-the-shelf trusted options available (signifi-
cant capability advancements in the private sec-
tor are available for different services, at various
scales, pricing schemes, and customizations lev-
els). The IMQO's early warning/alert system capa-
bilities and the E-112 emergency system require
wildfire-specific indicators. Allowing full recogni-
tion of the hazard through legislation (Act no.
70/2008) will support funding for the develop-
ment by the IMO of specific early warning prod-
ucts such as an FDI. The IMO has both the knowl-
edge and capacity (but not, as yet, the resources)
to expand its activities in the area of wildfires.®

8 Technically, there are two options which would need to be considered by relevant institutions, namely whether E-112 alerts should
be disseminated on the basis of ‘wildfire risk’ (as determined through an FDI provided by the IMO) or actual wildfire occurrence (follow-
ing a reported wildfire). In the first case, the issuance by the IMO of an FDI above some specified level (such as likely or severe) would
trigger an E-112 alert. In the latter case, the E-112 alert would only be triggered by the validated report of a wildfire (which could be an
on-the-ground report or based on satellite wildfire detection). Basing the E-112 message on the IMO's FDI would allow people to take
precautions (that is, avoid open fires in nature, for example) and thus reduce the risk of actual wildfire occurrence. Basing the E-112
message on actual detection might require users to take more drastic actions, up to and including evacuation.

Box 7. Key elements of 1 Activation protocols: Defined authority to activate or de-activate the plan based on threat

the Skorradalur and i
East Iceland wildfire levels (uncertainty, alert, and emergency).

response plans 2. Geographical considerations: The area is divided into zones based on identified risks, with

specific strategies for evacuation and resource deployment.

3. Resource management: Designated roles for emergency services like firefighting, law
enforcement, and health services to coordinate their efforts.

4. Infrastructure and accessibility: Challenges like narrow roads and limited water access
points are acknowledged, with solutions outlined.

5. Collaboration: Various stakeholders, including local authorities, forestry a%encies, and
volunteers, work under a unified command structure to manage incidents effectively.
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CONCLUSION

Preparedness planning has a solid base in Iceland, which can be leveraged to integrate wildfire risk.
The example of the Skorradalur and the Northeast Iceland wildfire response plans and relevant international
practice, consideration of the Iceland-specific risk factors (for example, landscape practice, recreation home
and forested areas, tourism patterns), and additional efforts such as specific guidance on WUl and improved
training opportunities, could significantly improve wildfire preparedness. Related to an early warning system,
legal recognition of wildfires as a natural hazard, and relevant funding, could help significantly broaden the
IMO's activities on wildfire risk monitoring and alerting. Simultaneously, stakeholder coordination and
broader prevention and preparedness activities (as noted in the chapter on prevention) should be strength-
ened.

Table 6. Wildfire risk management preparedness - roadmap recommendations

IMMEDIATE/SHORT TERM

(Governance, Risk Communi-
cation) Update the legal
framework for wildfire haz-
ards to be monitored by the
IMO (a formal definition of
wildfires as a natural hazard),
establish an FDI/ Fire Danger
Rating System (FDRS) in the
IMO warning system with ade-
quate funding. Improve the
video surveillance system for
early detection of wildfires in
critical areas or more remote,
but high-risk areas (factoring in
also historical fire data).®°

IMMEDIATE/SHORT TERM

Support municipalities with
wildfire risk analysis to de-
velop response plans and to
test them. In parallel, support
and encourage campers, farm-
ers, forestry, recreation area
and recreation home area op-
erators, associations, other
stakeholders, and communi-
ties / individuals to improve
their own preparedness.

IMMEDIATE/SHORT TERM

(Response) Introduce wild-
fire response topics in the
training curriculum for the
fire and rescue staff, drawing
on available national and inter-
national resources and rele-
vant experience. Roll out/pro-
vide training based on the HMS
wildfire textbook for firefight-
ers

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

(Response) Improve all-soci-
ety preparedness (aware-
ness, training) - improve pub-
lic health preparedness (ICU
units, protocols for burn treat-
ment), preparedness across
associations (bottom up), as
well as self-preparedness/self-
protection of different stake-
holders and groups (e.g., farm-
ers, recreation homeowners).

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

(Response) Initiate an EoE
program on the topic of wild-
fire preparedness and re-
sponse and benefit from the
networks already created at
European level.

MEDIUM TO LONG TERM

(Governance, Risk Communi-
cation) Continue improving
accuracy and timeliness of
wildfire alerting and services
provided.

IMMEDIATE/SHORT TERM

(Response) Initiate a training
program for wildfire re-
sponse and conduct regular
drills for areas at risk to help
improve their response
plans.

MEDIUM TO LONG TERM

(Response) Continue to ad-
vance training and wildfire
expertise among responders,
in particular based on AARs
and gathered experience to
identify improvement opportu-
nities.

% Early/ultra-early fire detection systems can also be gas or sound sensor-based (i.e., not video surveillance based).




WILDFIRE RESPONSE

WILDFIRE RESPONSE CONSIDERS activities during wildfire events, focusing on needs as-
sessment, impact evaluation, response operations, business continuity, and response coor-
dination processes across agencies and jurisdictional levels.

KEY STAKEHOLDERS

Related to IWFRM, based on stakeholder map-
ping, the following organizations hold specific
mandates/roles and are relevant to wildfire re-
sponse:

e The Ministry of Infrastructure: through the
municipalities’ FRS. Response to a wildfire inci-
dent is, like for other incidents, mandated and
covered by the Act on Fire Protection, no.
75/2000, the Act on Fire Management and Pre-
vention of Wildfires no. 40/2015, and related reg-
ulations such as Act no. 747/2018 on fire services
activities. Wildfire is, however, not specifically
mentioned in the Fire Protection Act no. 75/2000
and hence it is treated like any other incident, but
it is specifically noted in the Fire Management Act
no.40/2015. Traditionally, the FRS has focused on
structural fires, affecting buildings and infrastruc-
ture, rather than wildfires.

o The Ministry of Environment, Energy and
Climate Change through the IMO, which op-
erates under this Ministry, provides wind and
weather predictions as required to support
wildfire response operations.

o The Ministry of Justice, through the DCPEM
which steers and coordinates all relevant par-
ties involved in emergency management. It is
also responsible for temporarily managing and
storing the lava cooling equipment and provid-
ing an overview of the trained lava cooling
teams.

o In a firefighting operation, especially for larger
incidents or complex wildfire situations or on
difficult terrain, the FRS can be supported by
other agencies and stakeholders, such as the
aerial support provided by ICG helicopters,
police, and volunteers like those active with
ICE-SAR. ICE-SAR members may support logis-
tics, provide transportation with specialized
equipment, assist in setting up scenes for heli-
copters, and engage in fire suppression under

exceptional circumstances. They operate un-
der fire chief leadership during wildfire inci-
dents.

e Private sector (campsite operators, recreation

home and area operators and associations, road
tunnel operators, industrial site operators,
providers of additional vehicles, machinery or air-
craft, and so on) also play a role and may have in-
dividual continuity plans and incident reporting
protocols in place.

Associations, e.g. of forest farmers, research
groups, volunteers and civil society groups,
private sector.

REVIEW AND RECOMMENDATIONS
What Works Well

e Coordination: Despite the absence of formal

protocols (see the chapter on preparedness), op-
erational response and cooperation at local/re-
gional levels work well because most actors in
Iceland know each other personally and are ac-
customed to working and cooperating in other
fields. The level of cooperation and willingness
among farmers and the general population to
work together is high, especially in times of need.
For regular 'standard' wildfires, the current re-
sponse approach has been effective. Rescue and
containment operations appear to be functioning
well. Additionally, the daily calls/meetings (more
frequent as needed) between the IMO and rele-
vant response agencies/stakeholders ensure re-
sponders have access to high-quality weather in-
formation and are a successful model.

Capacities (resources, equipment, funds): The
wildfire-affected FRS in Iceland have been adapt-
ing their resources for wildfire response by par-
tially adapting training, equipment, tools, and ve-
hicles as needed. The FRS has, for example, a
stock of wildfire hand tools, light portable pumps,
forestry hose, as well as hands-on improvised so-



lutions like transporting water in intermediate
bulk containers (IBCs) by helicopter for suppres-
sion operations in remote areas. The FRS has
been using standard and readily available IBC,
light portable pumps, and forestry hose in combi-
nation with hand tools, which has worked well in
several wildfire situations. The FRS have been
testing wildfire PPE and clothing in Icelandic
weather conditions. Some brigades have also
purchased new vehicles, allowing easier access to
difficult terrain (Figure 9). More recently, the
DCPEM has bought lava cooling equipment,
pumps, hoses, fittings, generators, and other
equipment that can also serve to support wildfire
response. The ICG has three Super Puma H225
helicopters (and a crew of six for each), which can
be used in case of a wildfire.”" ICE-SAR has identi-
fied wildfires as a growing concern and is actively
preparing for this risk in terms of acquiring train-
ing/testing equipment; for example, ICE-SAR has
been testing level 1 PPE for wildfire response (in
collaboration with CORTEX Engineering Ltd, pro-
ducer of special equipment®). The website www.
grodureldar.is provides information for the pub-
lic, farmers, and recreation homeowners/associ-
ations/area managers on wildfire response and
basic equipment such as hoses, fire swatters,
pickaxes, and shovels (retailers annually update
their stock of this equipment). A textbook for fire-
fighters on wildfire response (based on a Swedish

o1 Typically, two out of the three helicopters are available for op-
erations because of maintenance requirements and crew avail-
ability. Operations are limited to 2-2.5 hours because of fuel
considerations. A fuel tanker is needed to support inland opera-
tions by providing fuel to helicopters near the hazard site.

92 Cortex Engineering. Link.
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publication and translated into Icelandic) is being
issued by the HCA in 2025.

Challenges

Response capacities: Responding to more com-
plex wildfires has been a challenge for the FRS, with
large differences between fire services/brigades’
capacities in terms of available equipment, num-
bers of firefighters, and training of personnel. Ag-
gressive and fast initial attack on wildfires have of-
ten been hindered by remote locations and chal-
lenging terrain. Due to this, critical time can be lost
in the initial attack phase. The structural FRS (that
is, an FRS that primarily responds to urban fire sit-
uations like house fires, car accidents, and so on)
responds to wildfires in the landscape based on ex-
isting SOPs and experience, primarily related to
structural firefighting. Unlike a road traffic collision
or a burning house, a wildfire is not static; it moves
through the landscape, with its behavior, intensity,
and rate of spread constantly changing as the fac-
tors influencing fire behavior—such as weather, to-
pography, and fuel—fluctuate. Activating the coast
guard helicopters can be slow and dependent on
availability; and there has been no specific training
for aerial firefighting operations. In summary,
there are gaps in ‘minimum’ as well as more techni-
cal/specialized capabilities. The absence of ade-
quate PPE for wildfire operations is a safety and se-
curity concern, as well as a liability question e.g., in
case of firefighter collapse due to heatstroke in
non-suitable PPE. Common wildfire PPE has been
tested under Icelandic weather conditions and has
not proven suitable due to the cold and windy cli-
mate. Finding appropriate PPE is therefore a chal-
lenge and may require direct cooperation with

Figure 9
Response vehicle at a fire station in Iceland, October
2024

Source: World Bank team.
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market providers to develop customized options
fit-for-purpose under Icelandic conditions.

Operational information: The weather-related
information provided by the IMO is useful but in-
complete in relation to wildfire response. Iceland
does not have a fully operational wildfire infor-
mation system (early warning, weather, risk anal-
ysis, fire detection and monitoring, fire spread
models, post-fire assessment, statistics).

Mutual aid and cooperation agreements: As
wildfire is a cross-cutting issue involving a multi-
tude of stakeholders at various stages, detailed,
legally sound mutual aid and cooperation agree-
ments between all relevant actors need to be in
place before a wildfire. Alerting procedures, liai-
son officers, procurement procedures and sup-
ply/replenishment protocols, logistics etc. Includ-
ing the inclusion of private sector and volunteer
services needs to be established from a legal, lia-
bility, and insurance perspective. This is crucial
for streamlining mutual assistance during a wild-
fire and ensuring / guaranteeing pre-agreed-
upon reimbursement and resource replenish-
ment protocols for the agencies, organizations
and volunteers involved. This is especially impor-
tant for longer-duration and more complex inci-
dents which may likely involve non-traditional
emergency response actors.

Opportunities

e Coordination: It is recommended that DCPEM

oversees the formalization of cooperation and
coordination protocols, to ensure a safe and se-
cure operational environment, reducing poten-
tial friction due to the unclear definition of roles
and providing the best possible synergies and
added value. There may be opportunities to also
develop SOPs specific to wildfire response. In
more complex situations—fires in remote areas,
in difficult terrain, and larger incidents threaten-
ing life and property—the streamlined coopera-
tion of all potential supporting agencies and
stakeholders is crucial; here it is essential to es-
tablish beforehand such mutual aid and coopera-
tion agreements. Modular upscaling of incident
management, unified command, logistics, finan-
cial control, and liability (legal, insurance, etc.) are
critical elements. Wildfire response that is fo-
cused on vehicles and water alone is not fit for
purpose. The inclusion of farming equipment,

mining equipment, aircraft, volunteers, special-
ized organizations, and private capacities needs
thorough planning and common training, and a
legal basis (cooperation agreement, refurbish-
ment/renumerations plan, etc.). Bigger, more
difficult fires bring the need for cooperation of all
stakeholders, each in his/her own and best ca-
pacity to achieve the common goal. This work
could be coordinated by the DCPEM.

Training and specialized expertise: In line with
recommendations in the previous chapter, Ice-
land would benefit from developing a basic wild-
fire management capacity-building/training pro-
gram, based on international wildfire standards /
good practice, coordinated by the HCA, (stan-
dards such as that of the National Wildfire Coor-
dinating Group [US] or the National Wildfire
Training Standard [Germany]®®) and relevant ex-
perience (for example, Scandinavia/other coun-
tries). Based on a rapid capacity assessment,
such training could be rolled out first in priority/
high-risk areas and then extended more broadly.
More technical expertise also needs to be devel-
oped, such as fire behavior expertise—that is, un-
derstanding both observed and expected fire be-
havior, along with its influencing factors, as the
primary tool for supporting decisions and formu-
lating specific wildfire tactics and strategies. A
specialized wildfire team could be established
with tactical support (such as wildfire tactical ad-
visers [TacAd]/helicopter tactical attack [HeliTack]
crew) to help mitigate unavoidable time delays in
the initial attack (lead fire service). For example,
under severe FWI conditions, having a HeliTack
crew available can help minimize response time.
Equipped with a Bambi bucket, the HeliTack crew
can provide immediate aerial support for a rapid
and aggressive initial attack with simultaneous
deployment of ground resources, provided that
the helicopter(s) and HeliTack Crew are on imme-
diate stand-by on high FDI days. This could be co-
ordinated by the HCA.

Capacities: As noted above, there is a need to
strengthen ground and aerial firefighting capaci-
ties through operational capabilities (minimum
and specialized), including specific training for
coast guard pilots. ICG's minimum wildfire needs
include three sling hooks (currently only two),
three Bambi buckets (currently two), three doors
(currently one), mirrors, burn treatment equip-
ment, and training. Following a rapid needs as-

93 For example, Waldbrand Klima Resilienz (Link.) offers training modules to transition from structural firefighting to wildland firefight-

ing. They are widely used as the German standard and rolled out now to other countries.
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sessment, a minimal set of equipment could be
made available to at-risk fire brigades, while over-
all capacities of the system would be strength-
ened over time and monitored for continuous im-
provement. There is also an opportunity to im-
prove aerial firefighting capabilities by providing
fire behavior and firefighting tactics training for
pilots. Considering future fire conditions, Iceland
could review the need of investing in the pur-
chase or lease of e.g., BELL 412 or a Black Hawk
helicopter(s) as a multipurpose tool to increase
effectiveness and speed of initial attack in Iceland
(the rugged terrain does not allow for fast aggres-
sive initial attack with current ground-based
means). Minimal/specialized equipment should
be tracked and continuously replaced, updated,
and modernized.

Self-preparedness, public, and private sector
response preparedness and involvement: With
respect to the public, there are opportunities to
encourage the public in recreation areas, recre-
ation home areas, as well as their area organiza-
tions to train for wildfire response and to acquire
the basic tools listed on the website www.gro-
dureldar.is. This may be done through public
campaigns in the media and on social media, as
well as addressing the organizations directly, for
example, through the fire services, the HCA work-
ing group, Land and Forest, courses at the South-
land High School and others. With respect to the
private sector, there are opportunities to improve
business continuity planning for companies. Fi-
nally, there should be a comprehensive (and con-
tinuous) stocktaking of non-traditional response
resources. For instance, representatives of the
Forest Farmers Association stressed the motiva-
tion and availability for forest farmers (and other
farmers) to augment response resources with
their own heavy equipment, local knowledge and
quick reaction times.

Wildfire Response

CONCLUSIONS

Response operations in Iceland demonstrate a high
level of professionalism and collaboration. However,
despite the best efforts of various actors to improve
their response capabilities, Icelandic fire services/
brigades, first responders like search and rescue
teams, and planning authorities are not yet pre-
pared to handle the increasing frequency and inten-
sity of wildfires. Current wildfire control capacities
can cope with the average fire situation. The FRS is
being stretched and facing its limits in larger, more
complex wildfire situations in remote difficult terrain
or in more complex WUI situations, such as in recre-
ation home areas. However, as the mandated lead in
wildfire suppression, the FRS is highly motivated and
already adapting to the new and emerging chal-
lenges. There is significant potential for improve-
ment and greater efficiency, as well as enhanced
firefighter safety, through the implementation of a
nationwide training program, specialized training in
tactics and strategy for wildfire teams, and improved
aerial support. As noted in the previous chapter, an
international wildfire exchange of expert's program
can be an effective investment in capacity building,
fast-forwarding of experience, building competence
and self-confidence, and networking. Finally, mutual
aid /cooperation agreements to capitalize on the ca-
pacity/offerings of other relevant agencies, the pri-
vate sector, and volunteer groups, associations and
/or individuals should be explored to ensure that not
only “all tools in the toolbox” are available/utilized,
but that they are supported through the relevant
legal/administrative procedures and agreements.
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Table 7. Wildfire risk management response - roadmap recommendations

IMMEDIATE/SHORT TERM

(Preparedness) Use HCA's
“Brunagatt” database (with
updated wildfire needs) to
register capacities and strategi-
cally fill gaps. Consider expand-
ing ‘capacities’ to include other
stakeholders (farmers, ICE-SAR,
private).

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

(Preparedness) Improve PPE,
as well as basic and special-
ized equipment for firefight-
ers engaged in wildfire re-
sponse operations and provide
relevant training, potentially
drawing on experience of the
lava cooling team.

IMMEDIATE/SHORT TERM

(Governance) Review the use
of the Brunabot fund, with
the aim of supporting the fire
services in their wildfire-re-
lated activities.

IMMEDIATE/SHORT TERM

Develop a basic wildfire
management capacity-build-
ing/training program, based
on good practice and stan-
dards, including HCA school for
firefighters, and other/EU
training opportunities.

IMMEDIATE/SHORT TERM

Develop specialized wildfire
team(s), including TacAd and a
HeliTack crew

IMMEDIATE/SHORT TERM

(Preparedness) Establish an
EoE program on the topic of
wildfire preparedness and re-
sponse and benefit from the
formal/informal networks al-
ready existing at the European
level.

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

(Governance) Formalize co-
operation protocols between
FRS and supporting agen-
cies (like police, rescue, coast
guard, ICE SAR as well as non-
traditional response actors like
e.g., farmers) and develop
SOPs specific to wildfire re-
sponse across all supporting
agencies, coordinated by the
DCPEM.

MEDIUM TO LONG TERM

(Preparedness) Consider es-
tablishment of a Ground For-
est Firefighting Module or
other UCPM response capacity
to fast-track operational expe-
rience / learning and facilitate
knowledge exchange and inter-
nal capacity development.

MEDIUM TO LONG TERM

Continue to track and con-
tinuously replace, update,
and modernize equipment,
and update training needs.
Consider expanding the use of
drone technology; acquisition/
leasing/adjusting the use and
operation of aerial means for
firefighting as a multipurpose
tool to increase effectiveness
and speed of initial attack. Ex-
plore the procurement of addi-
tional advanced means of wild-
fire management decision-sup-
port tools (hardware, software,
services, etc.)

MEDIUM TO LONG TERM

Continue to improve the
video surveillance system for
early detection of wildfires
for better operational infor-
mation. Consider augmenting
video surveillance systems
with gas or audio-based sen-
sors in priority areas for ultra-
early detection.

IMMEDIATE/SHORT TERM

(Preparedness) Continue
promoting public awareness
programs and education on
WEF risk and prevention.
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WILDFIRE RECOVERY AND LESSONS LEARNED: This chaﬁter examines recovery and re-

view processes following major wildfire events. It analyzes t

e implementation of recovery

and restoration plans, build-back-better/restoration initiatives, and lessons-learned proce-
dures to identify best practices and improve risk management measures for enhanced re-
silience, in line with the overarching framework.

RECOVERY AND LESSONS LEARNED IN
IWFRM

Recovery and reconstruction planning, along
with post-fire recovery analysis, form an impor-
tant part of IWFRM. The process of post-fire analy-
sis generates important lessons learned and can
lead to improved preparedness as well as more re-
silient landscapes. In natural landscapes, restoration
and replanting are frequently carried out far too
quickly, with an attitude of ‘going back to normal as
soon as possible’. At the same time, in rural/urban
areas, in the WUI, post-disaster recovery can be a
complex process requiring infrastructure recon-
struction, rehabilitation as well as social and psycho-
logical support.

Post-fire management has different aspects. As-
sessing and evaluating each wildfire provides insight
and knowledge for future fires. Well-developed
restoration and recovery measures can determine
future fire risk and flammability levels. A thorough
understanding of fire severity, fire effects, local site
conditions, and pre-fire ecosystem traits is the pre-
requisite for effective restoration and recovery for a
more resilient landscape in the future. Post-fire as-
sessment, planning of recovery, and designing fu-
ture resilient landscapes are often the most ne-
glected parts of integrated wildfire management, yet
they provide a starting point for a ‘build-back-better’
future.

Particularly in the WUI context and after sig-
nificant wildfire events, post-disaster recovery
planning needs to be linked to broader post-dis-
aster recovery frameworks. Post-disaster frame-
works and guidelines should describe the institu-
tional, implementation, funding, M&E, and reporting
processes and arrangements. Included should be
post-disaster financing instruments and disburse-
ment arrangements, as well as other support for the
population.

KEY STAKEHOLDERS

Related to IWFRM, based on stakeholder map-
ping, the following stakeholders are relevant for re-
covery and lessons learned:

e The Ministry of Justice through the DCPEM,
which coordinates and develops general recov-
ery frameworks or guidelines.

e The Ministry of Environment, Energy and Cli-
mate Change, through Land and Forest, NSII,
through recovery/restoration research and activ-
ities.

e The Ministry of Infrastructure through munic-
ipalities and their respective recovery/restora-
tion activities. Fire services/brigades through ac-
tivities such as impact assessments.

e The Ministry of Social Affairs and Structure
through HCA and planning agencies.

e Universities, associations (different minis-tri-
es), including the Association of Forestry Farm-
ers, the Association of forest owners, Forestry as-
sociations, the Association of Recreation Home-
owners, and so on.

e Research groups, civil society groups, volun-
teers, broader public.

REVIEW AND RECOMMENDATIONS
What Works

e Recovery: The DCPEM is developing a general
(multi-hazard) recovery framework and guide-
lines. This is linked to several recent major emer-
gency events (volcano outbreaks) which required
significant recovery efforts and funding. Some
burned forest areas have been replanted, often
informed by afforestation guidelines that now in-
clude some fire prevention information. In the



Wildfire Recovery and Lessons Learned

case of grassland fires, restoration of the land-
scape usually takes place naturally.

Learning: The fire services/brigades, the NSII,
and other stakeholders (for example, Land and
Forest or Forestry Association of Reykjavik) are
collecting information and lessons learned about
past wildfire events. For example, the NSII keeps
a register of major wildfires (from 2006) and fol-
lows up on area recovery by research and review
of burned areas some years after the fires. The
information from such research could be an im-
portant input into land use planning and recov-
ery of land since the soil is generally susceptible
to erosion due to its composition. The Fire
brigades are registering wildfire incidents in the
HCA Database ‘Brunagatt'.

Post-disaster funding: Currently, recovery eff-
orts (smaller) are funded by municipalities/rele-
vant asset owners/per mandate. Emergency
funds for major events are available on an ad hoc
basis, upon request to the Ministry of Finance.
Lack of research funding for manpower limits the
possibilities of the NSII on post-fire research, but
research equipment is present.

Challenges

e Recovery: There are currently no specific recov-

ery/restoration plans for post-wildfire situations
other than restoration of forested areas in the
case of Heidmork. Often grassland returns natu-
rally within weeks and months as in the case of
Myrareldar, but moss on old lava fields cannot be
restored actively and takes decades to restore
naturally.

Learning: While lessons learned have been cap-
tured by various organizations, there does not
seem to be a systematic or regular exchange of
the information captured across the different in-
stitutions, and not all information may be consol-
idated. While there are some studies, there is no
systematic research focus on this topic.

Funding: There is limited information available
on the funding provided following previous wild-
fires. The NCI currently does not cover wildfire
and has not conducted any (financial) risk assess-
ment related to wildfires. Farmers can, in princi-
ple, obtain wildfire insurance from private insur-
ance companies, but forest owners cannot ob-
tain insurance for their forestry areas.

Opportunities

e Recovery planning: There are opportunities to

ensure that the upcoming recovery framework/
guidelines on post-disaster recovery include con-
siderations for wildfire recovery/restoration. It
would be particularly important to establish re-
covery guidelines for key high-risk areas (or areas
of special significance), with relevant institutional
and coordination arrangements, funding
sources, etc. For specific high-risk areas, consid-
erations such as financial, social, and psychologi-
cal support arrangements may also be needed.
Having such specific recovery guidelines in place
helps facilitate rapid recovery and reconstruction
efforts. The development of such guidelines
should be carried out in consultation with the
various IWFRM stakeholders to ensure that all es-
sential elements are captured. Establishing such
guidelines would best be coordinated at ministe-
rial level with cross ministry engagement, since
many stakeholders at different administrative
levels and from different sectors are involved.
Outreach to other countries may help harness
relevant examples and knowledge. Another op-
portunity is in sharing data from databases of the
different stakeholders, including Land and For-
est, NSIl, HCA, National Planning Agency, and
other stakeholders to establish an overall data-
base on WUI, vegetation, and wildfires. This
would again need institutional and coordination
arrangements, funding sources, and so on.

Learning: There is an opportunity to consolidate
information and begin systematic documenta-
tion of fire effects and severity and gradually de-
velop and implement burned area mapping and
assessment protocols to assess fire severity and
fire effects, thus aiming to provide decision sup-
port for recovery. This could be done in coordina-
tion with, or under the leadership of, research en-
tities. Understanding fire effects on different
ecosystems and terrains is also important to in-
form future response actions (i.e., whether to
take an aggressive response strategy or if an ac-
tive monitoring and management /let-burn strat-
egy is more appropriate).

AARs: In parallel, there is an opportunity to intro-
duce wildfire AARs after every wildfire incident to
develop a lessons-learned repository. AARs will
have different areas of focus for each stake-
holder, that is, landowners have different ‘evalua-
tion needs’ to those of the response agencies.
The reviews for responders should focus on (a)
what was planned, (b) what actually happened,
(c) what can be learned about why it happened,



(d) what went well, what did not go well, as well as
(e) what should be changed for next time, includ-
ing what will be done now (immediately after).%
Should any injuries and or ‘close-calls’ have oc-
curred on an incident, these should be evaluated
separately and in-depth. Some counties have
separate near-miss and accident reporting data-
bases (including anonymous reporting options)
and separate investigations that are undertaken
to ensure maximum learning, future accident
avoidance, and to inform any needed changes to
policies or SOPs. An example is the SAFECOM sys-
tem for reporting aviation-related safety con-
cerns or incidents used by the U.S. Department of
Interior and U.S. Forest Service.®®> The evaluation
and review of unsafe or potentially unsafe should
also apply to civil society (e.g., an AAR for an evac-
uation or public messaging during an emergency:
based on what happened, are the current proto-
cols and communications plans/strategies
achieving the desired results? Was the evacua-
tion safe and orderly? etc.). A range of stakehold-
ers should be involved in the process, and the
lessons learned could e.g., be registered in the
"Brunagatt” database, as well as databases of the
NSII and others. An example of a post-fire man-
agement guideline for forestry is the Guide for
Post Fire Restoration of Forests in the state of
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Brandenburg, Germany.? Several good practice
recommendations on post-fire assessment and
post-fire management is summarized in Box 8.

Funding: There is an opportunity for the legisla-
tor to review the existing funding and disburse-
ment (financial flows) arrangements post-disas-
ter. This could be done across all disasters, in-
cluding wildfire. This could help to better under-
stand gaps and potential opportunities. Informa-
tion flowing from the improved understanding of
wildfire risk (or other hazards/climate change)
can then be linked and flow into more complex
financial risk analysis, including macro-fiscal
modeling of impacts, and how these risks can be
managed through different instruments or
sources of financing, including state/municipal
reserves and risk transfer (insurance). The NCI
has information on insured properties, which
could also be combined with other information
(such as the value of commercially used forests,
farms, etc.) to evaluate risk and potential dam-
age. This could potentially start with select areas
in the south and east of Iceland.

%4 USDA Forest Service. Link.
% SAFECOM. Link.
% Land Brandenburg. Empfehlungen zum Umgang mit Waldbrandflachen (Recommendations for Dealing with Forest Fire Areas) Link.

CONCLUSION

There are several opportunities related to wildfire recovery and lessons learned. Thorough assessment
of fire severity and fire effects, comparison of pre- to post-fire conditions, and analysis of fire weather and soil
conditions, such as moisture, at the time of a fire can provide good guidance on restoration measures. Allow-
ing more time to observe natural regeneration, supplementing this where needed, and embedding all restora-
tion activities in NBS can support long-term landscape resilience. At the same time there are opportunities to
foster post-disaster recovery planning, particularly for high-risk areas. The following list of activities and en-
gagement can provide initial starting points.


https://forst.brandenburg.de/sixcms/media.php/9/Empfehlungen%20zum%20Umgang%20mit%20Waldbrandflaechen.pdf
https://www.safecom.gov/
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5394559.pdf
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Box 8. Recommenda-
tions related to post-
fire management

Post-fire assessment, planning of recovery, and designing future resilient land-
scapes are often the most neglected parts of integrated wildfire management,
yet they provide a starting point for a ‘build-back-better’ future. The stakehold-
ers to be engaged in understanding, assessing, and evaluating in the post-fire
process are diverse. FRS should focus on AARs to provide a lessons-learned reposi-
tory; separately, accidents/injuries or near-misses should be investigated, recorded,
and assessed against a potential need to change policy and/or operational SOPs to
continually evolve responder and public safety. Land and forest owners should
study the fire effects on soil and site conditions for thorough planning of recovery
measures. R&D can evaluate fire behavior, seasonality, frequency with return inter-
vals, fire history, spread patterns, fire spread, and intensity macro- and micro-indica-
tors, which can also inform future response actions/strategies. Municipalities should
focus on possible changes in land use planning, the ministries on respective updates
of the legal environment, and the DCPEM on updating current or writing new wild-
fire response plans and adjustments to operational SOPs. Together, the collectively
gathered data and information of all stakeholders forms the basis for sound and
logical decision-making and safe, effective and efficient responses.

A one-size-fits-all solution for recovery and restoration of burned areas does
not exist. Fires burn with varying intensities, spread rates, and severities, and
consequently, the effects need to be individually assessed and evaluated to
define suitable approaches for recovery. Depending on such an assessment, a
combination of measures can be considered, from a no-intervention approach to
full-scale replanting (keeping in mind a changing climate). In almost all cases, the
site-specific measures will combine a variety of approaches. In general, it is
recommended to allow a time span of 5 years to monitor the natural regeneration
and recovery processes. If then assisted recovery is needed, planting, seeding,
and so on can be implemented. Especially the sanitary felling and clearing of dead
wood, if not well assessed and planned, can have negative consequences in terms
of creating a more resilient future. Combining different approaches in different
spatial zones allows for the best possible mix of treatments.



Table 8. Wildfire risk recovery and lessons learned - roadmap recommendations

Wildfire Recovery and Lessons Learned

MEDIUM TO LONG & SHORT TERM

(Governance) Integrate wild-
fire risk into planned post-dis-
aster recovery framework/
guidelines.

IMMEDIATE/SHORT TERM

Develop initial recovery plan-
ning frameworks for high-
risk areas/areas of specific
significance, most likely coor-
dinated at a ministerial level.

IMMEDIATE/SHORT TERM

Introduce AARs following
wildfire incidents to create a
lessons-learned repository:
*What was supposed to hap-
pen?

‘What  actually happened?
What went well / what did not
go well?

*What should be changed for
next time, and what will be
done now?

*“What if" scenario building

MEDIUM TO LONG & SHORT TERM

Implement a system for re-
porting and investigating in-
juries/accidents and near-
misses to ensure maximum
learning outcomes, avoid fu-
ture accidents and to inform
any needed changes to policies
or SOPs to continually enhance
responder and public safety.

IMMEDIATE/SHORT TERM

Consolidate information and
start systematic documenta-
tion of fire effects and severity
in a unified manner.

MEDIUM TO LONG & SHORT TERM

Develop and implement
burned area mapping (share
in a general database accessi-
ble to stakeholders) and as-
sessment protocols to assess
fire severity and fire effects to
provide decision support for re-
covery.

IMMEDIATE/SHORT TERM

Develop specialized guide-
lines for different landscape,
types/bioregions (forestry,
grassland, lava fields), WUI, and
specific high-risk areas (like
campsites)

MEIDUM TO LONG TERM

Test developed recovery
guidelines and continuously

improve them based on
lessons learned for future
events.

MEDIUM TO LONG & IMMEDIATE/SHORT TERM

Create a lessons-learned
repository from AARs, con-
nect to “Brunagatt”, NSII data-
base and others respectively.

IMMEDIATE/SHORT TERM

Review funds/disbursement
flows related to previous wild-
fire events.

MEIDUM TO LONG TERM

Continue to build academic
capacity in fire ecology and
fire management to inform
post-disaster recovery planning
and activities and inform/im-
prove future response actions
and strategies (i.e. aggressive
or more passive fire suppres-
sion strategy, based on ecosys-
tem needs/dynamics, etc.).

MEIDUM TO LONG TERM

Implement actions based on
post-disaster funding review
(such as adjusting levels of re-
serves for specific municipali-
ties/defining potential funding
flows or sources of financing).




SUMMARY OF TECHNICAL RECOMMENDATIONS

THIS CHAPTER SUMMARIZES key technical recommendations across the structured
diagnostic conducted.

vestments. For preparedness and response, the
existing national emergency response and coor-
dination structures provide a solid foundation

GOVERNANCE

e Strategic framework: A roadmap with a vision

and key priorities in the immediate/short-term
and medium-long term (more ambitious) can
guide further actions. Responsibilities and funds
for implementation should be confirmed, as well
as monitoring, evaluation, and arrangements for
sharing results and lessons learned. The
roadmap should reflect a cross-sectoral and in-
clusive approach and consider the engagement
of a range of stakeholders, including bottom-up
efforts of associations, academia, civil groups,
and volunteers. These groups should also con-
tribute to coordination and can support the up-
take of IWFRM principles across relevant sectors
and levels. The roadmap should consider general
policy recommendations for improved IWFRM in
other countries to learn from others’ experiences
and challenges. ¥

Legislation: The legal framework needs updating
to formally recognize wildfires as a specifically
identified natural hazard with clear institutional
mandates and roles. Several legislative pieces
need updating, including Act no. 70/2008 on the
Meteorological Office of Iceland, Act no. 82/2008
on Civil Protection,®® Act no. 75/2000 on Fire Pre-
vention, and potentially other legislation, consid-
ering also the likely impacts of climate change (for
example, the Planning Act, 2010). In parallel,
more ambitious reforms should be identified (e.g.
related to existing camp areas, etc.) for the
medium-long-term.

Coordination: Internally and externally, coordi-
nation on strategic planning, analysis and com-
munication, and prevention, should be enhanced
in order to leverage and scale up actions and in-

that can be improved to integrate wildfire risk as
part of its multi-hazard approach. There may also
be opportunities to link existing entities at differ-
ent levels (including HCA, DCPEM, etc.), local fire-
fighting services, the Associations of Fire Fighters
and Paramedics, and the countrywide associa-
tion Brunataeknifélag islands®® to act as FPAs to
foster a more cross-cutting and all-society ap-
proach. Externally, there are opportunities to
strengthen cooperation with the UCPM, training
opportunities, access to resources, grants, and
expertise.

RISK MANAGEMENT PLANNING

e Planning resources and capacities: Linked to

Governance and Risk Analysis as noted above,
there are opportunities to improve wildfire risk
management planning, including ensuring the al-
location of human, financial, and other resources
at the corresponding levels (such as Fire Chief
Brigades staffing/municipalities budget) in line
with wildfire risk information. Risk data/ informa-
tion/ systems need to be accompanied by rele-
vant training to ensure necessary capacities.
Greater use of the existing fire prevention fund/
association (https://brunabot.is/) could also help
stimulate improved wildfire risk planning and risk
management.

CCA Wildfire risk considerations should be in-
cluded in CCA planning and investments, includ-
ing the upcoming CCA Plan, so that actions can be
taken up by relevant stakeholders.

97 European Parliament. 2022. Research for REGI Committee - Forest Fires of Summer 2022 Lessons to Draw from the Cohesion Policy
Response. .

%8 Expected to be introduced in parliament in autumn 2025

9 BTl Island (Link.) is a countrywide association (part of the Institution of Fire Engineers) that promotes fire protection by holding meet-
ings on different fire protection issues including wildfires. Members are public and professionals interested in fire protection issues.


https://brunabot.is/
https://www.bti.is
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UNDERSTANDING OF RISK, RISK PREVENTION

ANALYSIS, AND ASSESSMENTS

e Landscape management: Landscape manage-
ment practice, policies, and investments should
be adapted to integrate wildfire risk, as well as
available/innovative Relevant

e Data, analysis, and information system: Col-

lecting and consolidating existing data, while ac-
cessing other available data can help to improve
the overall understanding of the scale of wildfire
risk. In the medium- to long-term, Iceland should
set up a comprehensive wildfire information
management system, which can provide informa-
tion to different stakeholders (government struc-
tures, academia, private sector, broader public)
in line with their mandates/ areas of interest.'®
For example, the European Forest Fire Informa-
tion System (EFFIS) can serve as an entry-level ex-
ample for a wildfire information system, although
it is limited to early warning, detection, and
burned area measurement. Greece, for instance,
is in the process of establishing a full-scale wild-
fire information system (OroraTech) starting in
2025.

Risk mapping, scenarios, assessment: In the
immediate term, a priority could be rapid risk
mapping and developing scenarios for known
fire-prone areas while also developing a method-
ology and eventually a full wildfire risk assess-
ment for the medium-/long-term. The forthcom-
ing update of the NRA and Iceland'’s first country
climate risk assessment offer important opportu-
nities to integrate wildfire risks and consider
different climate change scenarios.

R&D: A priority - relevant for several areas - could
be to promote wildfire science, research, and de-
velopment, including by establishing a discipline
on fire ecology and management, as well as re-
search champions/networks and collaborations,
enabling them with sufficient resources and con-
necting them with external funding/research op-
portunities.

approaches.
IWFRM approaches may include, for example,
NBS to manage wildfire fuel (load, type, density,
and structure), re-wetting, close-to-nature
forestry, and regenerative agriculture/farming
(restore wetlands, slow water flow, increase wa-
ter storage capacity), preventive actions as part
of WUl management (e.g. focusing on areas
where the natural landscape overlaps with settle-
ments/industrial zones, ensuring escape routes
and water access); and piloting a controlled burn
program to reestablish a culture of working with
fire where feasible, restoring land, reducing fuel,
and training with live fire. Especially civil society
groups and associations like the Forest Farmers
Association should be engaged in this thematic
area. Relevant research should also be sup-
ported.

Scale up of preventive investments: There is
an opportunity to strengthen systematic/ pro-
grammatic investment in wildfire prevention
across relevant sectors and stakeholders. Some
funding mechanisms could be adjusted (for ex-
ample, incentivizing farmers, foresters and other
landowners/land users to engage in prevention)
or new ones created (for example, similar to the
avalanche program). There are also opportunities
to build on or scale up existing (pilot) wildfire pre-
vention activities conducted at the municipal lev-
els and other bottom-up approaches led by asso-
ciations and others. Wildfire prevention should
also be part of climate action efforts.

Risk awareness: It is critical for wildfire risk to be
well communicated. In the immediate/short-
term, there is a need to develop a comprehensive
risk awareness and communication strategy with
different planned activities, target groups, and
funding sources to guide the implementation of
various activities, such as public awareness cam-
paigns or a FireSmart Iceland campaign, using
various outreach tools, or education activities
provided by the Agricultural University for forest
owners. The reach of the existing website www.
grodureldar.is could be increased. Wildfire risk
awareness communication initiatives can be
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aligned with available good practice.’” There is a
range of new Al-guided software and hardware
solutions and services that can greatly enhance
risk mapping, assessing, etc.

PREPAREDNESS

e Detection, early warning, and emergency sys-

tem: Fire detection and monitoring could be im-
proved with several technological options avail-
able. The IMO's early warning/alert system capa-
bilities and the E-112 emergency system require
wildfire-specific indicators.

Training: Basic and more specialized training
programs for firefighters and other responders
should be provided for wildfire risk (the HCA-de-
veloped textbook for wildfire response could be
a starting point) and rolled out first in priority ar-
eas and then country-wide. Further improve-
ments to the training program could reflect a
rapid needs assessment and be part of a compre-
hensive capacity-building program on IWFRM.
Provide specific training for helicopter pilots. The
exchange of wildfire experts (especially in inter-
national fora) should be promoted and system-
atized.

Preparedness planning: Emergency plans sho-
uld be developed for all areas with identified wild-
fire risk (for example, the Northeast civil protec-
tion response plan from 2022 and the 2017 Skor-
radalur municipality's wildfire response plan
could serve as examples). Plans are especially
needed in identified WUl areas, camping
grounds, and recreation home areas. The prepa-
ration process should involve engaging and coor-
dinating with different stakeholders. Plans
should be tested (desktop/drills, awareness cam-
paigns, etc.). There is also a need for response
plans from associations and other parties that
operate inside at-risk areas, such as associations
covering recreation home areas, forestry associa-
tions, and land and forest owners. To anticipate
the trend of increased permanent/prolonged res-
idency in recreation homes, strategies should be
considered to ensure authorities have an accu-
rate overview of the occupancy status of sec-
ondary homes in the event of an emergency.

e Response planning could be strengthened by

developing wildfire-specific response protocols
and cooperative agreements (for example, po-
lice, ICE-SAR/firefighters on the front lines, associ-
ations and volunteers in large events) and consid-
erations such as fire control lines, priorities of
protected natural/physical environments, and
the development of WUI guidelines.”® There
could also be greater coordination between Land
and Forest and Fire Brigades outside of emergen-
cies as part of preparedness and response plan-
ning, as well as with the NSII and academic insti-
tutions, such as the Agriculture University.

RESPONSE

e Human resources: Ensure staffing for firefight-

ing services with relevant basic and specialized
wildfire response skills. Build a specialized wild-
fire team (the example of the lava cooling team
could serve as a model), with tactical support,
such as TacAd or a HeliTack crew, particularly for
more remote or inaccessible areas. Solicit local
knowledge, where appropriate.

Equipment: Following a rapid needs assessment,
a minimal set of wildfire response equipment
should be made available to at-risk fire brigades
and eventually augmented by more specialized
equipment and operational capacities including
additional ground and aerial firefighting assets.
The overall capacities of the system should be
strengthened over time (for example, including
specific pre-positioning and transportation plans)
and monitored for continuous improvement (the
HCA-led “Brunagatt” database related to wildfire
risk capacities can help prioritize investment and
capacity needs). Conduct stocktaking of non-tra-
ditional response resources (e.g. heavy equip-
ment from farmers/ foresters) and establish
agreements on liability, insurance, refurbishment
etc.

0 Annex 3 offers an overview of elements that constitute a wildfire information management system.

" Plana, E., Serra, M., Nebot, S., Smeenk, A., Macri, P., Vendrell, J., Pronto, L., Canaleta, G., Gomes, J., Alfonso, L. (2024). Wildfire risk
awareness and communication: Analysis of good practices. Union Civil Protection Knowledge Network. Link.

102 See examples in the chapter on preparedness.


https://civil-protection-knowledge-network.europa.eu/news/new-good-practice-guide-wildfire-risk-awareness-and-communication
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RECOVERY AND LESSONS LEARNED

e Recovery planning: Develop a recovery frame-
work with guidelines for ‘building back better’
and recovery plans for key at-risk areas / areas of
particular importance, including institutional ar-
rangements, roles, and funding sources. Develop
restoration plans for areas of particular signifi-
cance that may be at risk. Develop an under-
standing of areas / ecosystems where fire occur-
rence begins to eventually better determine
where certain fires can be actively managed or
monitored as opposed to aggressively sup-
pressed.

e Learning: Introduce wildfire AARs to develop a
lessons-learned repository. Separately, acci-
dents/injuries or near-misses should be investi-
gated, recorded, and assessed against a potential
need to change policy and/or operational SOPs
to continually evolve responder and public
safety.

e Funding: Review existing funding arrangements
post-disaster as well as wildfire risk information
to understand better the potential financial im-
pacts of wildfires, and the potential solutions.



ANNEX 1: ADDITIONAL INFORMATION

THE ANNEX PROVIDES a summary of key legislation related to civil protection (Box 9),
forestry (Box 10), and planning and building regulation (Box 11).

CIVIL PROTECTION

Box 9. Key legislation
related to civil protec- o )
tion in Iceland o ..Civil Protection Act, no. 82/2008.

o Regulation no. 323/2010 on the content and design of response plans.

o Regulation no. 100/2009 on the organization of the coordination and command
centre.

o Regulation no. 45/2009 on the working practices of the Public Safety and Security
Council.

o Regulation no. 650/2009 on the Civil Protection Act's Alert Levels.
o Regulation no. 107/1969 on appointing the auxiliary team.
e ..Police Act, no. 90/1996

o Regulation no. 335/2005 on the communication center and the national police
commissioner.

e ..Act on weather services, no. 142/2004.
o Act on the Meteorological Office of Iceland, no. 70/2008.
o Act on Protection against Avalanches and Landslides, no. 49/1997.
o Regulation no 636/2009 on risk assessment of avalanches in ski areas.
e ..Act on health services, no. 97/1990.
e .Act on Emergency Alert-112, no. 25/1995.
e ..Communicable Diseases Act, no. 19/1997.
e ..Regulation no. 411/1973 on the National Health Service.
e ..Medical Act, no. 52/1988.
e .Act on the Red Cross, no. 115/2014.
e .Act on Iceland’s natural disaster insurance, no. 55/1992.
o Regulation no. 642/2017 on Emergency Insurance of Iceland.
e ..Act on radiation protection, no. 44/2002.

e ..Act on Fire Protection, no. 75/2000.



Box 10. Key legislation
relevant to forestry

o Regulation no. 747/2018 on fire brigade operations.
o Regulation no. 325/2016 on the handling of fire and wildfire prevention.
..Act on lifeguards, no. 43/2003.

o Regulation no. 289/2002 on search and rescue on land and the cooperation be-
tween police and rescue teams.

..Act on the Coast Guard of Iceland, no. 52/2006.

..Air Travel Act, no. 60/1998.

..Act on protection against pollution of seas and beaches, no. 33/2004.
o Regulation no. 1010/2012 on response to acute marine pollution.
..Act on uniform emergency telephone number, no. 40/2008.

..Act on navigation and watch stations, no. 41/2003.

..Act on ship coasting and drifting, no. 42/1926.

..Defense Act, no. 34/2008.

..Regulation no. 1246/2022 on the Fire Fighting Academy.

..Act on the Protection of critical infrastructure in Reykjanes Act no. 84/2023.
..Regulation on fire extinguishers nr. 1068/2011. 2021.

..Regulation on smoke diving nr. 1088/2013. 2013.

..Regulation on firefighters' protective equipment nr. 914/2009. 2021.

FORESTRY

..Act on forests and forestry, no. 33/2019.

..Act on Regional Afforestation Programs on Icelandic farms, no. 95/2006.

o Regulation no. 285/2015 on regional forestry projects.

..Act on agricultural land, no. 81/2004.

..Act on fire management and prevention against wildfires, no. 40/2015.

..Act on Land Reclamation, no. 155/2018.

..Planning act, no. 123/2010.

..Act on timber and timber products, no. 95/2016.

..Nature Conservation Act, no. 60/2013.

..Act on environmental responsibility, no. 55/2012.

Forestry in Iceland: Policy for the 21st century is a strategic document for the sec-
tor published in 2013. The strategy emphasizes: Building up a forest resource; For-

est utilization, value and innovation; Society, access and health; Environmental
quality and biodiversity; Climate change.



PLANNING AND LAND USE

e White Paper on Planning. Hvitbék um skipulagsmal 2023, website: Hvitbok-um-
skipulagsmal.pdf

Box 11. Key legislation o Planning includes adaption to climate change to strengthen the resilience of the

relevant to planning respective community long term
and building regulation P ylong ’

o Consider different types of natural hazards i.e., wild-fires. Please see ,grédure”
in chapter 7.2a on rural and populated areas and 7.2f on rural areas.

e Land use planning 2024-2038. Landsskipulagsstefna.
e Act on spatial planning no. 123/2010. Skipulagslog.
o IV. kafli. Gerd og framkvaemd skipulagsaaetlana, 12. gr. Skipulagsskylda

o 8. mgr. Landgraedslu- og skégraektaraaetlanir skulu vera i samraemi vid gildandi
skipulagsaaetlanir.

e Reglulation no. 90/2013 on spatial planning. Skipulagsreglugerd.Forestry in munic-
ipal planning. Skégraekt i skipulagsaaetlunum sveitarfélaga.

BUILDING REGULATION
e Building regulation no.112/2012. Byggingareglugerd.

e Regulation no.772/2012 on implemnentation permits. Reglugerd um framkvaem-
daleyfi.

HCA

e A summary of all law and regulations regarding HCA; Log og reglugerdir | Hus-
naedis- og mannvirkjastofnun:

o Fire protection and fire brigades: Brunavarnir and SIokkvilid (different regula-
tions see Bibliography).

o Electricity: Rafmagnsoryggi (see below).
o Buildings and construction: Byggingar (see above).
e Guidelines from the HCA:
o Fire Safety Plans of Municipalities, content and structure. Brunavarnaaaetlanir.
60735014-8d21-4719-8c82-fab05ca364f9_6042-leidbeiningar-um-efni-og-gerd-
brunavarnaraaetlana-11.pdf

o Fire safety in recreation home areas. Brunavarnir i fristundabyggdum.

e Fire safety for campsites and trailer parks. Brunavarnir a tjald- og hjélhysasvaedum.
Building regulation no 112/2012.

ELECTRICAL UTILITIES

e Act on the Safety of Electrical utilities, and Electrical Equipment no.146/1996. Log
um Oryggi raforkuvirkja, neysluveitna og raffanga. Regulation n0.678/1996 on elec-
trical installations. Reglugerd um raforkuvirki.

e Electrical energy act no. 65/2003. Raforkulog.


https://www.landsskipulag.is/media/pdf-skjol/Hvitbok-um-skipulagsmal.pdf
https://www.landsskipulag.is/media/pdf-skjol/Hvitbok-um-skipulagsmal.pdf
https://hms.is/husnaedis-og-mannvirkjastofnun/log-og-reglugerdir-hms
https://hms.is/husnaedis-og-mannvirkjastofnun/log-og-reglugerdir-hms

ANNEX 2: GENERIC OUTLINE OF AN IWFRM STRATEGY/ APPROACH

THIS ANNEX PROVIDES information useful for developing a future IWFRM strategy or
roadmap. The suggestions below draw on international examples and would have to be

adapted to the Icelandic legal framework

WHY: Vision, Strategic Goal and Objectives: Liv-
ing with Fire

HOW: Governance, Legislation, Policy, Frame,
Budget

WHAT: Measures and tools

The generic outline for an IWFRM approach in-
corporates seven critical elements:

1. Leadership
2. Consistent policy

3. Investment in prevention, damage mitigation,
and preparedness

4, Fire management and firefighting capability/ca-
pacity/competence

5. Planning and regulation
6. Economic policy

7. Promotion of excellence

ELABORATING ON THE KEY ELEMENTS/
GENERAL PRINCIPLES

All these elements are important. No element by
itself will do the job; no element can be ignored.
The system will only work as a holistic, interlocking,
and coordinated approach. Having a strategy and
plan of action based on evidence, innovation, plan-
ning, and clear accountability for monitoring results
and measures is critical to professionalizing the ap-
proach to wildfire risk management.

1 Leadership: To be effective, the Iceland
e IWFRM approach requires ownership by
clear-headed leaders who will assume responsibil-
ity. Their job will be to devise policy, assign priorities,
fight for budget allocations, build capacity, oversee
outcomes, and ensure system feedback and correc-
tion. Effective leaders will maintain focus and effort
during good times, and they will keep their heads
when things go bad. They will insist on proactive
rather than responsive wildfire management. This is

the ultimate requirement: there can be no progress
without ownership by a strong leader promoting
sound policy and sensible action.

2 Consistent policy: Effective IWFRM
e management cannot be achieved if there
are opposing policies, conflicts between different
arms of government, and no sense of priority. In
every government agency and subnational/regional
authority, it must be accepted that prevention of
high-intensity or high-severity wildfires is a priority,
and this objective overrides all others, in the
interests of saving lives and livelihoods. Policies for
the protection of unique landscape values,
biodiversity, water catchments, landscapes,
waterways, air quality, farms, and so on are
important, but if they are allowed to constrain
effective IWFRM, they will be self-defeating. A critical
requirement is that relevant authorities and
stakeholders must be able and willing to override
inappropriate policies adopted at lower levels (if
needed), particularly if they are preventing
landowners or mandated stakeholders from taking
wildfire prevention/mitigation actions on their own
properties. For example, an amendment to the
energy law was made in Iceland to allow the TSO to
clear vegetation despite landowners' protests.

3 Prevention, mitigation of wildfire da-
e mage, preparedness. Effective prevention
requires significant investment in damage mitiga-
tion and in preparing communities and landscapes
in the expectation of fire. The objective is to reduce
the fire intensity, severity, and power of a future
wildfire and to increase community resilience—do-
ing these things at a time of our own choosing, well
before a fire starts. For example, reducing wildfire
fuels through a well-planned series of strategies, in-
cluding science-based prescribed burning, grazing,
NBS, close-to-nature forestry, and sustainable
farming and agriculture programs, all with the aim
of decreasing the percentage of bushland treated
annually (percentage to be defined or prioritized
based on risk assessment), is the fundamental un-
derpinning of the entire system. It is the only
measure that humans can take to shift the balance
of power away from a fire and toward the firefight-
ers.

4 Firefighting capability. Meeting the needs
e of wildfire response requires proper mainte-
nance of an efficient fire early and ultra-early detec-
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tion capability, rapid response from well-trained and
adequately equipped firefighters, managed collabo-
ration between the various land management and
fire response bodies as well as civil protection agen-
cies, and the capacity to call on experienced, trained
incident teams to command firefighting operations
and to fight fires on the ground.

5 Planning Wildfire-resilient communities.
e Rural and semirural communities must be
hardened so that they can better withstand an in-
coming wildfire and recover from it with less disrup-
tion. An example of an IWFRM assessment, plan-
ning, and mitigation process is FireSmart Canada,
which could be adapted to Icelandic conditions and
context. An important point is how to manage
‘legacy housing/settlements’, for example, vacation
recreation homes and forestry areas at the rural/ur-
ban interface where sensible wildfire planning mea-
sures and constraints were not imposed years ago.
For these processes to work, local governments
must be prepared to take hard decisions, resist
pressure groups opposed to responsible wildfire
management, and enforce wildfire legislation.

6 Economic and financial decision-making.
e IWFRM has to leverage opportunities for
reaping multiple socioeconomic and environmental
benefits. The Ministry of Finance plays an important
role in decision-making about wildfire policies and
management. The aim will be to see that taxpayers’
money is spent where it will bring the highest bene-
fits, that is, in the prevention of wildfire disasters
rather than dealing with them after the event. Cost-
benefit analyses will be used continuously to inform
decision-making about alternative approaches and
technologies and to provide feedback.

7 Promoting excellence. The final essential
e element of an effective wildfire manage-
ment system is fostering constant improvement
through investment in recruitment, mentoring,
training, education, and research. The aim must be
to achieve the capability for implementing the fire
program on the ground with professional compe-
tence, confidence, and practical know-how. Young
people need to be involved in wildfire research and
operations, absorbing appropriate culture and gain-
ing experience and an understanding of wildfire sci-
ence. Research is needed that seeks ways to in-
crease the safety, effectiveness, and efficiency of
firefighters and to reduce the intensity and severity
of wildfires to keep them burning within the thresh-
old of control (less damaging, easier, and safer to
control) and to establish the discipline of fire ecology
in Iceland ahead of frequent fire occurrences. Learn-
ing the concept of ‘living with fire' is crucial. Promot-
ing excellence must be a deliberate policy, targeting

staff in government agencies and local government,
members of fire brigades, landowners, and school-
teachers.

THE ESSENCE OF AN EFFECTIVE IWFRM
APPROACH:

Wildfires will still occur, but if an intelligent, inte-
grated system is applied, driven by firm leadership
and professional governance, the potential damage
and losses caused by high-severity wildfires will be
minimized.

IMPLEMENTATION OF GENERIC OUT-
LINE:

For the system to work, it requires a champion.
Someone must be in charge—not for actually run-
ning the system but to make sure it runs smoothly.
The champion should work with politicians and bu-
reaucrats but will be independent, reporting to the
relevant government bodies, authorities, and agen-
cies.

FURTHER READING

e https://www.fao.org/forestry-fao/firemanage-
ment/101248/fr/

e https://openknowledge.fao.org/items/ea8c5e83-
d95b-4efd-9c26-70588fd9f7d7

e https://www.wildfire2023.pt/conference/frame-
work

e https://research-and-innovation.ec.europa.eu/
knowledge-publications-tools-and-data/publica-
tions/all-publications/forest-fires-sparking-fires-
mart-policies-eu_en

e https://op.europa.eu/en/publication-detail/-/
publication/4e6cc1f1-8b8a-11eb-b85c-
01aa75ed71a1

e https://publications.jrc.ec.europa.eu/repository/
handle/JRC130136

e https://research4committees.blog/2023/12/05/
publication-forest-fires-of-summer-2022-
lessons-to-draw-from-the-cohesion-policy-re-
sponse/
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Institution, company, and ministry (English)

Icelandic Red Cross

Icelandic Coast guard
SL/ICE-SAR
Icelandic Association of Local Authorities

Association of fire chiefs in Iceland

National Association of Firefighters and paramedics

Icelandic Meteorological Office

Ministry of the Environment, Energy, and Climate
Natural catastrophe insurance of Iceland
Ministry of Education and Children

Ministry of Finance

Ministry of Infrastructure

Ministry of Health

Ministry of Justice

Directorate of Health

Housing and Construction Authority HCA
Icelandic Forest Service, Land and Forest
Icelandic Land reclamation, Land and Forest

Civil Protection Coordination Center

The Icelandic Forestry Association

The Forest Owners Association (Forest Farmers / Farmers associa-

tion)

Agricultural University of Iceland

Icelandic Tourist Board

Icelandic Road Administration

Landsnet/TSO of the Electric Power System (and the PSEMF)

Iceland Touring Association
National Association of Recreation Homeowners

University of Iceland

Icelandic Natural History Institute

National Planning Agency

Association of Icelandic Municipalities

Icelandic Regional Development Institute

Institution, company, and ministry (Icelandic)

Raudi krossinn 4 islandi
Landhelgisgaeslan
Slysavarnafélagid Landsbjorg
Samband sveitarfélaga

Félag slokkvilidsstjéra

Félag slokkvilids- og sjukraflutningamanna

Vedurstofa islands
Umbhverfis-, orku- og loftslagsraduneytid

Nattiruhamfaratrygging islands

Mennta- og barnamalardduneytid

Fjarmala og efnahagsraduneytid

Innvidaraduneytid

Heilbrigdisraduneytid

Démsmalaraduneytid

Heilbrigdisrdduneyti/Landlaeknir (Heilbrigdisraduneytid)
HCA - Husnadis og mannvirkjastofnun

Land og skogur: Skograektin

Land og skdgur: Landgraedslan

SST - Samhaefingarstéd almannavarna

Skégraektarfélag islands

Félag skogareigenda (Skégarbaendur / Beendasamtokin)
Landblnadarhaskélinn

Ferdamalastofa

Vegagerdin

Landsnet/Raforkuflutningskerfid (& NSR Neydarsamstarf
raforkukerfisins)

Ferdafélag islands
Landssamband sumarhusaeigenda
Haskéli islands/Univercity of Iceland

N&tturufraedistofnun islands

Skipulagsstofnun

Samband islenskra sveitarfélaga

Byggdastofnun
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