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BOX 1. Key Messages

e  Wildfires in Argentina have been responsible for the evacuation of 20,469 people, causing extensive injuries,
destruction of thousands of educational centers, and damage to 11.3 million hectares of crops between 1970
and 2015. Loss, damages, and costs from wildfires are increasing, posing a significant threat to public health
and environmental quality.

e Wildfire management is challenging and will become even more so with the increasing risk and threat of
wildfires. Many nations and international organizations are addressing the imperative to strategically
rebalance investments between suppression and risk reduction through an Integrated Fire Management
Approach.

e Strengthening integrated wildfire management can reduce public spending on fire-fighting tasks; safequard
critical infrastructure; increase the safety of individuals and communities and protect businesses from
substantial financial losses.

e Urgent action is needed by Argentina to update its National Fire Management Plan based on regional plans,
with human and material resources allocated based on the wildfire risks. The National Fire Management
Plan can serve as a pivotal tool to implement an Integrated Fire Management Approach.
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e Significantly enhancing wildfire mitigation and management in the short-term will require a concerted focus
on strengthening data collection, early warning mechanisms, and standardizing post-fire analysis
methodologies.

e Short-term recommendations also include the management of emergencies under a single incident
management system, such as an adaptation of the Incident Command System in accordance with
international best practices to ensure a cohesive and efficient response, while fully taking into consideration
the Federal structure of Argentina’s government.
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INTRODUCTION

Damages, losses, and costs from wildfires have been increasing in many parts of the world and include loss of life,
damage to critical infrastructure such as roads and electricity networks, assets and business activities, and increased
greenhouse gas (GHG) emissions'. Fires affect water quality and generate air and land pollution, all which have wider
health impacts, including respiratory diseases, cardiovascular disease, and ophthalmic problems.

Data on forest fires in Argentina from 1970-2015 highlight both the detrimental impacts of fires and the
importance of strengthening wildfire management. With over 20,469 people evacuated, extensive injuries,
destruction of thousands of education centers, and 11.3 million hectares of crop damage, these multifaceted impacts
emphasize the critical importance of a comprehensive and coordinated approach to wildfire prevention, readiness,
response and recovery for reducing these losses.

Table 1
Selected Impacts of Forest Fires in Argentina (1970-2015)

Houses Education Crop

Hospitals Losses USS

million

Deaths Injuries Evacuations destroyed or centers damage Lost Cattle
affected "
damaged affected (million ha)

104 1,527 20,469 304 2,215 17 11.3 64,388 165.82

Source: Sendai Framework for Disaster Risk Reduction, last accessed on March 20, 2024, available at:
https://www.desinventar.net/Desinventar/profiletab.jsp?countrycode=arg&continue=y

The World Bank recently hired the Pau Costa Foundation to carry out a Rapid Assessment of Argentina’s Wildfire
Management. This aimed at assessing the current federal wildfire management system against international best
practices and proposing possible enhancements. The assessment had the following objectives:

(i) Identify both strengths and weaknesses within Argentina’s existing wildfire management framework;
(ii) Propose specific actions for improving Argentina’s wildfire management across all stages, from risk
identification to post-fire recovery;
(iii) Contribute to mitigating the impacts of wildfire events on the economy, the ecosystems, and public
health.

WILDFIRE BEHAVIOR IN ARGENTINA

The distribution of wildfires in Argentina exhibits an irregular pattern, marked by significant variations between
years. This variability in the affected areas is closely linked to critical meteorological conditions, increased
combustible vegetation and human factors.

Available official data from 1993 to 2021 reveals a total affected area of 31,608,857 hectares and 242,670 fire
events. During the same period, the average fire season affected 1,089,961 hectares, with a total of 8,368 fire
events. The long-term historical trend shows an increase in the occurrence and a decrease in the area affected by
wildfires. However, over the last decade there has been a marked increase in the size of the areas affected by fires.
The change in the trend of damage witnessed in recent times is particularly concerning (see Figure 1).

Figure 1
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Source: Jordi Brull Badia, Guillem Canaleta Garcia, and Felipe Borderas Ruiz. “Rapid Wildfire Management Assessment Argentina.” PAU
COSTA FOUNDATION, September 25, 2023.
Data: Ministry of Environment and Sustainable Development (https://datos.ambiente.gob.ar/).

In terms of fire causality in Argentina, negligence contributed to 24% of the fire events recorded over the same
period; deliberate acts contributed to 21%, while only 5% resulted from natural causes. Around half of the fires from
1993 to 2021 were of unknown origin.

At the provincial level La Pampa is the most significantly affected province with an area of over 13 million hectares,
representing 41.16% of the total area affected. La Pampa is followed by Mendoza (10.92%), Rio Negro (9.30%), San
Luis (8.69%), Cordoba (6.80%), and Buenos Aires (6.02%), with areas ranging between 1.9 and 3.5 million hectares.
Collectively, these six provinces account for approximately 83% of the total affected area. Each of the remaining
provinces report total burnt areas of below 650,000 hectares, with each representing under 2% of the total affected
area.

FEDERAL FIRE MANAGEMENT SYSTEM IN ARGENTINA

Argentina’s Federal Fire Management System (SFMF, in Spanish), established by the Fire Management Law (Law
#26,815), is charged with playing a key role in safeguarding the environment from fire-related damage, ensuring the
general safety of the population and facilitating efficient state intervention for effective fire management. National
Law #26,815 sets forth specific competencies and obligations for each jurisdiction - national, regional (ad hoc created
wildfire regions), provincial, or areas under the jurisdiction of the National Parks Administration (APN, in Spanish).
The SFMF comprises key entities with different roles. These include the National Fire Management Service (SNMF,
in Spanish) which is the central coordinator and administrator for wildfire management, the APN, the provinces, and
the autonomous City of Buenos Aires (CABA).

RISK MITIGATION AND WILDFIRE MANAGEMENT

Wildfire management is challenging, and worsening risk profiles across the world are increasing the demand for
detailed and timely intelligence on fire likelihood and threat. Nations and international organizations increasingly
recognize the need for better strategies, including redirecting investments towards risk reduction through the
application of an Integrated Fire Management Approach.’ Integrated approaches focus on addressing underlying
causes and seeking long-term solutions by incorporating five essential elements, known as the 5Rs Framework" for

wildfire management:



Figure 2

. . The “5 Rs” Framework for Fire Management
REVIEW AND ANALYSIS - involves the collection of data

and information on past events.

RISK REDUCTION - includes a variety of actions aimed
at reducing the likelihood and consequences of wildfire.

READINESS — even with effective risk reduction
measures in place, fires will still occur. Communities and
fire services need to be prepared.

RESPONSE - relates to the actions taken to effectively
manage a wildfire when it does occur.

RECOVERY —includes all remediation efforts during and
after a wildfire disaster.
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Integrated Fire Management combines science and socio-economic elements with fire management technologies
at multiple levels. It involves a holistic approach to addressing fire-related issues that take into account biological,
environmental, cultural, social, economic, and political interactions. Integral to the concept is that fires can be both
beneficial and detrimental, depending how, where, when and why they are burning."

FINDINGS AND RECOMMENDATIONS FOR INTEGRATED WILDFIRE MANAGEMENT
IN ARGENTINA

The rapid assessment conducted by the Pau Costa Foundation examined the legal framework, organizational
structures, workforce, funding mechanisms and prevailing action to improve wildfire management. By reviewing
publicly available information and datasets and conducting interviews with key stakeholders, the Foundation was
able to assess Argentina's efforts across the five key areas of wildfire management. The information gathering
activities were guided by those defined in the Rapid Response Assessment conducted by the United Nations
Environment Programme in Nairobi". Based on the findings, the recommendations formulated under each of the
"5Rs", emphasize the fundamental need for an integrated approach.




1. REVIEW AND ANALYSIS

Argentina’s current approach to data collection on
wildfire events reveals significant gaps which impede a
thorough understanding of the critical factors and causal
relationships required for effective wildfire management
and mitigation. Since 1993, the national authority on the
environment and sustainable development (which has
ranged from undersecretariat to ministerial level under
different administrations) has maintained records of
wildfire incidents. Unfortunately, critical details are
missing from the records, and there are discrepancies in
the data officially reported and between the locally
assembled data and international reporting systems
such as the Global Wildfire Information System (GWIS).

To significantly improve the system in the short-term,
efforts should focus on strengthening data collection
and sharing mechanisms, standardizing post-fire
analysis methodologies and creating an integrated
georeferenced information management system for
evidence-based decision making. This entails ensuring
that the database incorporates crucial elements such as
fire specifics (including names, outbreak dates and times,

and suppression details such as response time), detailed cause analysis, and geospatial information (to include
perimeters, starting points, fuel models, terrain characteristics, assets positioning, water points, etc.). The
methodology used by Spain to report after wildfires can be a valuable example (see Box 2). It could also contribute

BOX 2. International Experience on the Review
and Analysis of Wildfires

Spain's General Statistics on Wildfires (EGIF in
Spanish) stands as a robust and meticulous
database dedicated to wildfires since 1968. This
database integrates reports submitted by
autonomous communities.

+info.

Chile's Kitral fuel model classification system,
developed over nearly three decades, is a
notable practice worth exploring. Utilized by
CONAF's Wildfire Analysis and Prediction
Section since 2014, Kitral models aid decision-
making in wildfire simulations. Forestry
companies have also adopted the Kitral model
for simulations.

+info.

to reducing the percentage of wildfires with unknown origins, thereby facilitating strategic policy decisions.

In the mid-term, it would be essential that the SNMF fine-tunes the Fire Weather Index (FWI), a critical tool for
supporting forest fire prevention efforts in Argentina. This improvement would involve classifying fuel models
specific to Argentina’s diverse vegetation types. By adapting existing models based on the country’s vegetation, a
more accurate and effective fire behavior forecasting system could be developed. A preliminary Zoning of Fuel
Models has been conducted in Mendoza Province without, however, considering fire behavior. Chile has developed

its own fuel model classification system from which valuable lessons can be learned (see Box 2).
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2. RISK REDUCTION

e  Education and raising awareness

Promoting an effective response to wildfires relies on well-
informed communities and local authorities. Specific short-
term initiatives have been implemented across Argentina,
including the distribution of self-assessment materials and
information leaflets for fire-ready homes. The National
Environmental Authority has also published a relevant guide
for elementary school teachers. Strengthening and refining
these efforts in the short term, especially in high-risk areas,
through door-to-door visits, workshops, social media and by
incorporating wildfire concepts into education programmes,
is a valuable way of enhancing awareness. The
abovementioned teacher’s guide provides a worthwhile
starting point, particularly if other international experiences
(Box 3) can be addressed in the curriculum.

e Community-Based Fire Management

Engaging communities in fire management is crucial for
effective risk prevention. Initiatives such as the workshops
conducted by the National Institute of Agriculture Technology
(INTA, in Spanish) have addressed various fire-related aspects
and organizational responses. These socio-ecological
workshops serve as an ideal platform to collaboratively
manage fires by involving a range of stakeholders. The
establishment or consolidation of provincial and cross-
sectoral working groups involving national wildfire
management entities, provinces, fire brigades and farmers,
would bolster coordinated efforts in fire risk management in
the short-term.

BOX 3. International Experience in Education
and Raising Awareness

MEFITU is an environmental awareness project
designed for primary and secondary school
students. The program includes an origami
workshop where students craft trees, followed
by the construction of two distinct scenarios: one
representing an unmanaged forest and the other
a managed forest. Students then observe
controlled burns of these models to witness the
contrasting fire behaviors. This educational
experience has been successfully implemented
in over 50 schools throughout Spain. + info.

BOX 4. International Experience in Community-
Based Fire Management

A successful case of coordinated fire management
involving various stakeholders is from the Mourne
Mountains in Ireland where a project initiative
was established in response to major wildfires in
2011. + info.
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e Landscape Management

Recognizing wildfires as a natural ecosystem disturbance
in Argentina and preparing landscapes for fires is another
key strategy. Many regions employ Strategic Fire
Management Zones (ZEG, in Spanish) which are areas of
the territory identified by firefighters and, if well managed,
are used to carry out suppression maneuvers safely if an
event occurs. They also serve to dampen the behavior of
the fire (flame length and speed of spread). In the mid-
term, identifying and geo-positioning Strategic Wildfire
Management Zones in high-risk areas, such as national
parks or forests prone to frequent incidents, would
significantly enhance management efficiency. At these
points good fuel management and other key risk reduction
actions can improve suppression capacity. Box 5 presents
Catalonia's experience and the measures implemented to
improve firefighting effectiveness in a ZEG.

3. READINESS

e Fire Surveillance and Detection

BOX 5. International Experience in Strategic
Fire Management

The Fire Department of the Generalitat de
Catalunya, in Spain, has established Strategic Fire
Management Zones (ZEG, in Spanish) to optimize
firefighting operations. In the ZEG within the
Parades massif, several risk reduction and
readiness measures have been implemented: (i)
construction of new access roads, (ii) reduction
of fuel loads in targeted areas, and (iii) creation
of auxiliary strips that function both as firebreaks
and operational bases for firefighting crews.
+info.

In recent years, Argentina’s national authority on the environment and sustainable development has initiated a
program to establish a network of towers with cameras capable of detecting smoke and thermal anomalies. This
cutting-edge technology can play an important role in early detection, warning, and deterrence of fires. While
beneficial, this significant investment requires a comprehensive assessment of the best strategic locations for these
towers in order to ensure maximum effectiveness. Insights can be gleaned from international experiences (Box 6).
Protected areas with low population density are considered ideal for locating the towers. In addition, satellite
technology provides a valuable complement to these efforts, enhancing the ability to detect and monitor fires in
remote and uninhabited regions, as well as to track the progression of extensive wildfires.

Ensuring rapid intervention after detection is essential, requiring robust coordination and information-sharing

between different jurisdictions and fire-fighting teams. Resources dedicated to enhancing rapid detection will be

rendered ineffective if the early response is not efficient.
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BOX 6. International Experience in Fire Surveillance and Detection

e India has emerged as a frontrunner in applying satellite technology for forest fire detection and monitoring.
Using satellite data, Madhya Pradesh was the first state to develop an SMS-based system to alert field staff of
active fires in their area. This technology was expanded by the Forest Survey of India (FSI) to a national scale.
This satellite-based approach compensates the limitations of ground detection resources.

e Sistema Bosque was a highly sophisticated firefighting surveillance and detection system for the Andalusian
Region in Spain, known for its substantial budget and extensive resources. However, the system was eventually
discontinued due to high installation and maintenance costs, technical challenges, and the presence of
overlapping detection methods.

e Chile has implemented two prominent wildfire detection and prevention systems. The FIREWATCH which
focuses on safeguarding ecologically sensitive areas, and the FIREHAWK system, established in 2017 by the
private forestry sector. This monitors approximately 650,000 hectares of forest plantations.

e Sizing of human and material resources

The National Fire Management Plan should serve as a pivotal tool for achieving an Integrated Fire Management
Approach. It is expected to lay the foundation for an effective response by providing a strategic vision across the
nation. However, the National Fire Management Plan needs to be updated based on regional plans, as mandated
by the fire management law, and human and material resources should be allocated based on wildfire-related
risks. As inputs for such national plan, each region should jointly develop and periodically update a regional fire
management plan, identifying actors and the actions to be developed, as well as potential synergies and economies
of scale between provinces. This initiative should aim at ensuring that fire services and relevant local organizations
are well-prepared for wildfires, equipped with trained personnel, and have appropriate technology, systems, and
processes in place. Provinces such as Entre Rios and Misiones have already produced their Fire Management Plans,
while others (e.g., Neuquén), address wildfires within their overall Risk Management Plans. To ensure the effective
use of resources, the investments defined by the Fire Management Plans should be underpinned by a systematic
and georeferenced inventory. Rio Negro has its three-year Forestry and Rural Fire Protection Plan which could be
used as a reference for the other provinces.

e Personnel Training

Having competency development plans for firefighters (including both professional and voluntary fire brigades)
based on their emergency response roles is crucial in the mid-term. These plans should identify positions in the
wildfire emergency task force, define requisite skills, and formulate training content for new firefighters. These
competencies and positions should be included in regulations to ensure standardized and mandatory training across
jurisdictions.




4. RESPONSE

e Emergency management

As for wildfire suppression, collaboration between different national and international jurisdictions or
administrations is of vital importance. Having a solid organizational structure at the national and provincial levels is
a key component for responding to wildfire emergencies. In the short-term, it is recommended that Argentina
implement the management of different emergencies under a unified incident management system, such as the
widely adopted Incident Command System (ICS), or an adaptation of such a system, suitable for Argentina’s federal
characteristics (see Box 7). This would significantly expedite the integration of resources during ongoing
emergencies. Equally crucial is the training of command personnel from different jurisdictions, especially within the
concept of a Single Command.

BOX 7. International Experience in Disaster Response

In the 1970s, the United States established the Federal Emergency Management Agency (FEMA) with the primary
mandate of coordinating responses to disasters that surpass the resources of local and state authorities.

While both FEMA in the USA and the National Fire Management Service (SNMF) in Argentina aim to coordinate
unified responses to fire disasters across their respective countries, there are notable differences in their
approaches. While the SNMF fosters cooperation between different jurisdictions without prescribing specific
organizational criteria, FEMA operates under the umbrella of a single emergency system, the Incident Command
System (ICS), organizing assistance across various local, state, and national jurisdictions.

The ICS originated after a devastating California fire in 1970 that claimed 16 lives, destroyed 700 structures, burned
over half a million acres, and incurred a daily cost of approximately $18 million. The ICS serves as a structured and
proven framework for coordinated disaster response efforts in the United States and is considered an international
best practice.

Regarding firefighting resources, successful implementation of the Incident Command System (or a similar system)
requires comprehensive knowledge of the capabilities (and real time location) of different resources for fire
response. To achieve this, classification of both existing ground and air operational resources in Argentina is
recommended, as illustrated in Table 2. This classification would provide an accurate understanding of the needs
for the distribution or redistribution and deployment of these units based on the fire risk and regime specific to each
province.




Table 2

Example of Forest Brigade classification.

Number of brigade Use and types of maneuvers (combatin
Name Type & typ ) ( e
members capacity)
Heliborne brigades Type 1 6 - 10 members Initial response, hand tools and technical fire
Terrestrial brigades Type 2 10 - 20 members Extended response, hand tools and hose lines
Finishing and "ash watch", hose lines, urban-
Voluntary firefighters Urban Number not defined & )
forest interface

Notes: Basic scheme of simple classification of forest brigades into heliborne (type 1) and terrestrial (type 2) depending on the combatting capacity.
The number of brigade members can be variable, and mores brigade types can be created. Firefighters are included as a specific urban resource.
Source: Jordi Brull Badia, Guillem Canaleta Garcia, and Felipe Borderas Ruiz. “Rapid Wildfire Management Assessment Argentina.” PAU COSTA

FOUNDATION, September 25, 2023.

e Rapid initial response

Ensuring a rapid initial response is crucial in wildfire
suppression efforts, directly influencing the
relationship between average fire size and the
arrival of the first firefighting teams, as shown in
Figure 3. In the mid-term, it is recommended to
create brigades that combine capacities to
extinguish both forest and urban fires in the
Argentine provinces, for better national coverage
and as a strategic approach to enhance emergency
response. The deployment of terrestrial or
heliborne brigades should adhere strictly to
established Incident Command System (ICS)
protocols. In areas with difficult access, heliborne
brigades can be of significant importance since they
can facilitate rapid and highly effective fire combat,
but in many other cases that is generally not the
most cost-effective approach.

Tamaiio final medio del incendio (ha)

Figure 3

Relationship between average fire size and arrival of first firefighting
means, 2006-2015
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5. RECOVERY

Recovery efforts during and after a wildfire disaster aim to minimize community disruption, repair infrastructure,

and restore landscapes.

e Post-fire analysis

Post-fire analysis is a crucial step to assess the economic losses
caused by wildfires. It is recommended to establish an inventory
of post-fire material losses through the National System for
Emergency Alert and Monitoring (SINAME in Spanish) to enable
the assessment of economic damages. This inventory can lay the
foundations for future insurance policies with the aim of
incentivizing the implementation of fire prevention measures in
exchange for reduced insurance policy costs.

Furthermore, while post-fire analyses traditionally focus on
negative impacts such as affected houses, population casualties,
and damaged infrastructure, expanding evaluations to analyze
potential versus actual damage is essential. It is recommended
that fire evaluations of the most important wildfires are expanded
to analyze the avoided damage. This comprehensive approach
considers socio-economic and environmental factors such as land
values, population density, and critical infrastructure. By assigning
an economic value to the efforts of fire extinguishing services and
civil protection systemes, it can offer a valuable tool to assess the
operational efficiency and justify government investments in fire
prevention and suppression. Box 8 presents an analysis of avoided
damage carried out in Chile.

e Impact of Fire on Ecosystems

To mitigate the impact of fire on ecosystems, the SNMF, APN, and
the National Observatory of Biodiversity in Forest Landscapes and
Associated Ecosystems have joined forces. Following the wildfires
in the province of Corrientes in 2021, they initiated a study to assess
the impact on ecosystems and to monitor their recovery in order to
determine the need for post-fire active restoration efforts. In this
respect the University of Santiago del Estero has carried out a Fire
Ecology Study in the western Chaco region, providing insights on
fire patterns, including frequency, intensity, and severity, as well as
the resilience of vegetation and agricultural areas to fire. This study
increases understanding of fire ecology across different habitats,
leading to improvements in the management of burned areas. In
the mid-term, Argentina is encouraged to conduct further fire
ecology and fire regime studies in areas of high natural value, to
better understand the role of fire in these areas. This will lead to
the development of tailored recovery plans and integrate fire as

an element of landscape management. The US Forest Service has a

valuable program on recovery measures (see Box 9).

BOX 8. International Experience in
Avoided Damage Analysis

In recent years, the National Forestry
Corporation (CONAF in Spanish) in Chile
has been conducting an analysis of
damage avoided for the period 2018 -
2020.

The avoided damage has been valued at
an average of $1,934 million, which is 20
times the $96 million average expenditure
of CONAF's Fire Management Program. +
info.

BOX 9. International Experience in
Recovery

The Burned Area Emergency Response
(BAER) program, operated by the US
Forest Service, is designed to address
emergency stabilization challenges
related to wildland fire in order to ensure
public safety and prevent further
degradation of the landscape. The
program determines the need for,
prescribes, and implements emergency
treatments on federal lands to minimize
threats to life and property.

+ info.
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CONCLUSIONS

Argentina has demonstrated its commitment to enhancing wildfire management and has taken significant steps
toward risk reduction, preparedness, early detection and response. With the increasing risk and threat of wildfires,
it will be crucial to incorporate key lessons learned from international experiences to strengthen a more holistic
approach to wildfires management. By leveraging valuable insights and adopting international best practices,
Argentina can further strengthen its approach to wildfire management. Promoting integrated wildfire management
will be crucial for reducing the economic, health, and environmental impact of fires.

An immediate priority lies in updating the National Fire Management Plan, by integrating Regional and Provincial
Plans that embrace a holistic wildfire management approach encompassing all aspects of the 5Rs rather than solely
focusing on response. Prior to preparing these plans, a comprehensive assessment is imperative to gain a nuanced
understanding of the current situation across various governmental levels involved in wildfires management.
Investments should be grounded in robust analysis to maximize impact. Moreover, the establishment of clear
indicators is vital to gauge the efficacy and returns on these investments, ensuring a resilient and effective wildfire
management system for Argentina's future.
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