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1.1 INTRODUCTION

Land is a finite resource thot s the foundation of our
afanomies one Flrn-uicl-t: numereus beanefits ta society,
Land use cand manogement has canfinued fo shape the
wn::ril:lll hn'.ring :igni'ﬁ:ﬁunr benring @an :i:|:-||:|gi|:-n|
functicns, climate regulation, and the provisioning of
essential ecosystem services, It is central to the varied
ond complex social relations of production and
consumption - roughly U3D 44 frillion of econcmic
cutput, more than holf of the globaol annwal GOF, is
moderately or highly reliont on lond-bosed notural
capital (UNCCE, 2022]. Athough, central to our wall-
being, lond continues to be degroded with mony
processes accelerated by human octivity, In 2019, an
analysis of notional reports submitted to the UNCCD
conservafively estimoted thot, on overoge, 20% of
glebal lond is degroded fo some extent — almest 30
million squore kilometeres, an area the size of the
Africon confinent [UMNCCD, 2022). Further, scienfists
have also warned thot 24 billion fons of fertile soil is
being lost every year, largely due to wnsustoinoble
agriculiure proctices. i this frend confinues, ¥5 percent
of the Eorth's lond oreos could become degroded by
2050 (GEF, 2022).
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Land degradation has been identified by the United Motions Convention to Combat Desertification (UNMCCD)
s one of the maost challenging envirenmental concerns of present and future, IPBES warns that “wnlass urgent
and concerted action is taken, lond degradation will worsen in the foce of pepulation growth, wnprecedented
consemption, an increasingly globaolized economy ond dimate chonge” and that the implementotion of known,
praven actions to combat lond degrodation will become maore difficult ond cestly aver time." It further advises
that an “wrgent step change in effort is needed to prevent irreversible lond degrodation and occelerate the
implementation of resteration measures.”

m Global Context

The importance of resteration end improved land monagement s o means 1o dchieve global sustainability
abjectives has gained significant affenfion over the recent years a3 londmoark high-level reports have
articulated the urgency with which dimete change, lend degradation and biodiversity loss need to be tockled
{Van der Esch, Sewell, Bakkenes, Doslman et al. 20232), Variows International and regional ogreements,
including Multilateral Environmental Agreements [MEAs) and the Sustainoble Development Goals [SDGs),
incarporate restoration objectives, incleding the three Rio Conventions (UNFCCC, CBD, UNCCD] on cdimate
change, biadiversity less, ond desertification and land degradation, as well as the Ramsar Convention on
Wetlands, the Sendai Framework far Disaster Risk Reduction, and the UN Forum on Forests (UNFF), Among the
SDGs, 3DG 2 (zere bunger), 3DG & {clean water and sanitation), 3DG 13 [dimate action], and S0G 1.5 {life on
land) are strongly linked to land restoration. The role of Ecosystem-based Approoaches in tockling climate
chonge ond bicdiversity loss has been discussed extensively in various high-level reports, with key messages
being:

*  Degrodation s already affecting the well-being of on estimated 3.2 billion people =40 percent of the

world's population. Every single year we lose ecosystem services worth mere than 10 percent of our
global economic cutput (UNER 2021).

*  Restoration, If combined with stepping the further conversion of natural ecosystems, can help avaid 60
percent of expected bicdiversity exfinctions.

*  The economic refurnd of restering lond and reducing degradation, greenhouse gas emissions ond
blodiversity loss could be as high as 5140 trillion every year = up to 50% more than the 593 trillian global
SDPIn 2021,

Building on the momentum of several initictives, including the Bonn Challenge (2011) and the Mew Yark
Declaration on Forests (201 4) ond the urgent need to scale resteration effarts, the United Maotians dedlared the
decade 2021 to 2030 os the UM Decade on Ecosystem Restoration, jointly led by the UM Environment
Pregramme (UMEP} ond the Food and Agriculture Crganization of the United Maticens (FAQY, and supperted
by colloboroting ogencias, including the three Ric Conventions, other internotional conventions, ond regional
parmers including IUCH. The overarching aim of the UM Decode is to prevent, halt and reverse the
degrodation of scosystems on every confinent and in every ocean,

Ecosystem restoration under the UN Decode on Ecosystem Restoration hos been defined as the “process of
assisting in the recovery of ecosysterms that have been degraded, damaged, or destroyed, and facuies an
establishing the ecological processes necessary fo moke terrestricl and oquatic ecosystems sustainable,
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resilient, and healthy under current and future conditions while impreving human well-being”. Commen
principles ore critical for o shored vision of ecosystem restoration, Towards this end, through extensive
comsultation process the Best Proctices Task Force under the UM Decade identified nine principles that underpin
ecosystem resteration [FAC, 2023). They include:

*  Principle 1: Promate inclusive ond porticipatory governance, secial fairness, and equity from the
start and thraughaout the process and autcames.

*  Principle 2: Incluce o continuum of restorative activities.

*  Principle 3: Alm te cchieve the highest level of recovery possible for ecosystem health and human
wll-being,

*  Principle 4: Address drivers of ecosystemn degradation.

*  Principle 5: Incorparate all types of knowledge and promotes their exchange throughout the
process.

*  Principle &: Tailered te the local context considering the larger landscape or seascape and social-
ecological ond cultural settings.

*  Principle7: Bosed an well-defined shart- and long-term ecological and socieecansmic abjectives
ond goals

#*  Principle 8: Plan and undertoke monitering, evaluaticn, and adaptive manocgement throughout

the lifetime of the project or program.

*  Principle 9: Integrate policies and measures to ensure longevity, maintain funding ond, where
appropriate, enhance and scale up interventions.

ta date more than 115 countries haove made commitments to restore one billion hectares of degraded and
deforested londscopes, which is equivalent to an area roughly the size of Conoda (UNCCD, 2021 L.However,
countries need to accelerate their delivery on their existing commitments to restore 1 billion hectares of
degroded land to achieve the commitments.

Wiﬂuw and Context

Environment and sustainable development have been a foows area of interest within the G20 since 2015, with
greater emphasis on addressing pressing globol issves such os land degrodeotion being pricritized for
disewssion under the Environment aned Climate Sustainobility G20 grouping for several years. Key
developments on land degradation under the G20 include:

The Riyodh Summit of 2020, Saudi Arabio, held virtvally due to COVID re-emphosised preventing
environmental degrodation, conserving, sustainably vsing ond restoring biodiversity, preserving our oceans,
promoting cean oir and clean water, responding to natural disasters ond extreme weather events, and
tackling climate chonge are omeng the most pressing chaollenges of cur time, The Summit pledged ifs
commitment to safeguarding our planet and bullding o more environmentally sustainable and inclusive future
for all people, The Summit alse launched the Global Coral Reef RED Accelerator Platform to conserve coral
reats and the ‘Global nitiative on Reducing Land Degradation ond Enhancing Conservation of Terrestrial

LETLELY
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Habitats' ta prevent, halt, and reverse land degradation, Building on existing initiatives, G20 countries share
the ombition to achieve o 50% reduction of degroded lond by 2040 on o veluntary basis.

In November 2020, the G20 launched the Glebal Initiative on Reducing Land Degradation and Enhancing
Conservation of Terrestrial Habitats. This initictive aims fo prevent, balt and reverse land degradation and
reduce degraded land by 50% by 2040 [UMNCCD, 2021} Further, the G20 alic recognizes the urgent need
for bold, coordinated, and collective initiatives on land protection and restoration and sustainable land
management and vse to strengthen existing efforts, such as the Bonn Challenge, the United Nations Decode on
Ecosystemn Restoration, post- 2020 Global Biodiversity Fromewark and other multiloteral initiatives. The aimis
to preserve noture's life-support services ond sofeguard the productivity of lond rescurces for generations fo
come, reduce the risks and impacts of disasters ond pandemics, and boost ecesystem and community resilience
inthe foce of impending environmental stresses and dimate shocks.,

The 520 Global Lond Initiative brings af least three new elements to the table. First, it incentivizes the global
community to tackle dimeate change, blodiversity lesses and land degradaotion tagether. Second, It demands
that while we think globally, we puriue inclusive solutions af the regional and national levels alongside
indigensus and local eammunities, with their traditional knowledge at the heart of the action. Third, it demands
the engagement of public and privete actors (UNCCD, 2021)

The Reme Summit, 2021 i faly, committed to strengthening actions to halt and reverse biodiversity loss by
2030 and colled on CBD Forfies to odopt an ombitious, bolonced, praoctical, effective, robust and
transformative post-2020 Globaol Biediversity Fromework at TOP15 in Kunming. The Summit welcomed the
launch of the UM Decode on Ecosysterm Restoration 2021-2030 and reoffirmed the shored ombition fo
ochieve a 50% reduction of degroded lond by 2040 on a voluntary basis and will strive to achieve Land
Cegradation Meutrality by 2030,
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The G20 leaders alse formulated an ambiticus goal of planting 1 trillion trees by 2030 to mitigate climare
chonge ond as o contribution to the UM Decade on Ecosystem Restoration in the G20 Rome Summit 2021. The
G20 notions pledged to share the goal to collectively plant 1 trilllen trees, foousing an the most degraded
ecosystems on the planet, Ideally a3 part of broader, Inclusive ecosystem londscape restoration strategies -
and in consultation and callabaratian with lecal cammuonities.

G20 olso neted the think-piece by the International Rescurce Panel on "Land Restoration for Achieving the
Sustoinoble Development Goals, accerding to which lond restorafion and rehabilitation con have significant
co-benafits for all the SDGs.

The Bali Summit, Indonesia, 2022 : The presdency of Indenesio toak up the restaration of Peat-lands and
Mangroves as two key ecosystems whare the land degradation and restoration agenda within the G20 would
be strengthened.

The Bengaluru Summit, India, 2023 : India ossumed the Presidency of the 3-20 in December 2022, India's
Presidency intends to build upon the ongoing focus of the G20 countries on lond restoration to drive
meaningful oction to arrest lond degrodotion ond occelerate ecosystem restoration. As landscapes which
countries can toke immediate and meoningful action with regards to lond restoration, India's G20 Presidency
has identified the restoration of forest-fire-offected areas ond mining-offected areos as the priority focus
areas on which G20 countries con cooperate In fast-tracking global commitments on land restoration. This
report foouses on the restoration of forest fire-affected oreas.

Figure
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1.2 CONTEXT:
FOREST FIRES AND
LAND DEGRADATION

Forest Fires and their
Impact on Land Degradation

The past decacde has zeen a significant surge in the
incidence of laorge and uncontrolled wildfires, For
exomple, in April 2020, the number of fire alerts
araund the warld rose by 13% compared fa 2019, a
record year for fires [WWF-BCG, 2020}, This increase
of wildfires in ecosystems has immense impacts on
biodiversity, ecosystem services, human well-being,
livelihoods ond notionol economies dependent on them
(IUFRC, 201 B},

A global analysis of forest areas affected by fire
between 2003 and 201 2 identified approximately &7
milllion hectares burned annually [van Llercp b al,
2015), In 2015, around 98 million hectores of forest
ware offected by fires (FAOD 2021). These fires

accurred mainly in the fropics, where they affected
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about 4 percent of the forest area. Dramatic and high-prafile wildfire events, such as those In Australla, Brazil,
Greece, the Bussion Federation and the United States of Americain 2018, 2012, 2020 and 2021, have alse
coused significant losses to human ond animal lives (UNEP, 2022). Table 1.2.1. provides summary statistics of
tree cover loss due fo forast fires in G20 countries and shows that, ever 118 million hectares of tree cover have
been lost due to fire incidences in the last two decades.

Total Tree Cover Tree Cover Loss
I“::E Loss {ha) from fires (ha)

i e Argentina 6317526.33 534794.91
i 2 Avstralie 8727950.16 6262638.22
cooen e I Brozil 62817600.58 9513978.35
el Canada 46611577.94 26751110.11
5 Ching 10875236.46 893246.31

& European Union dato pending data pending

7 France 1333332.74 48209.01

8 Germany 1143170.60 6417.77

9 India 2066015.30 314836.44

10 Indonesia 28562386.82 2843361.80

1 Italy 415079.35 45809.63

12 Japan 81080659 2558.25

13 Mexico 4481513.78 655931.35

14 Russia 74008405.95 52788981.99

15 Saudi Arabia data unavailable st unavailable

16 South Africa 1530042.50 115730.98

17 South Karea 288488.43 0.00

18 Turkey 624593.27 87748.30

19 United Kingelar 506737.20 23653.49

20 USA 44274580.82 11131936.29

TOTAL 297395045.22 111740943.20

Total (mha) 297.40 11.74
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Fires affect both physical and chemical properties of seils, particularly the productive soil layer. Changes in the
soil's physical properties lead to loss of productive sail, increased runaff during wet periods, and lower
underground weter recharge, which increases water deficit aver dry periods. Repeated fires deplete seed
sources and can affect the regeneration and succession of forest ecosystems. Fire regime shifts in wild and semi

naturdal ecosyitems con become a degradation process impacting net carbon emissians,

Tress Cower Lozs amd tres cover loxs dus to forest fires in G20 Eounriss [3001-3371)
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Climate change and land-yse chonges ore projected to make wildfires more frequent and intense, with o
global increass of extreme fires of up te 14% by 2030, 30 % by the end of 2050 and 50%% by the end of the
cantury [UMER, 2022), Forests are subject to increasing frequency and intensity of wildfires which is projected
to increcse svhstantiolly with contfinued climate chonge (Olsson ef al, 2019). Furthermore, of the lond
degradaotion processes, deforestation, increasing wildfires, degrodation of peat seils, and permafrost
thowing contribute maost fo cdimate chonge through the release of GHG's and the reduction in land carbon sinks
following deforestation [CHsson et al, 2019 it has also been acknowledged that wildfires disproportionately
offect the world's poor, impede progress towards the UM Sustainoble Development Goals and deepen sodal
inequalities.

UMEP™s 2022 report on wildfires released before the 5th session of the UN Environment Assembly (UMEA 5,2)
finds an elevated risk for the Arctic and ofther regions previously wnaffected by wildfires, It calls en
gevernments to adept a new 'Fire Ready Formula’, with twa-thirds of spending deveted to planaing,
prevenfion, preparedness, ond recovery, with cne-third left for response. Direct responses to wildfires
typically receive over half of the related expenditures, while planning receives less than ene per cent [LINEP,
2022).
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Sowrce: Sprecding like WilcFire: The Rising Threot of Exfroocrdinery Londscope Fires
LUMEF.GRID- Arendal, 20232,

The restoration of scosystems is an impartant avenue fo mitigote the risk of wildfires before they ocour ond to
build back better in their aftermath, Achieving and sustaining adaptive land and fire management requires
combination of policies, a legal framework aond incentives that encourage appropriate land and fire use.
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Forest landscopes hove historically incleded fires as an integral part of their system. Fires have played o
crucial partin succession and the churn of nutrients, aiding tree species in regrowth, getting rid of exotic weecds
and maintaining some wildlife habitats. Forest fires are o regular phencmencon in G20 countries and are often
ohserved during summer, As per UMEP between 2001 ond 2021, abeut 111,74 mha (Excluding EU] free cover
loss was reported [UNEF, 2022). However, in recent years, wildfires in many G20 countries have cloimed
hundreds of lives, loss of property, and displaced large number of people.

Climete change, with an average Increase in the temperature from 0.8°C ta 1.5°C, has increased the forest
fire frequency and intensity. America, EU, Australia, Indanesia, and Brazil have experienced mega-fires. In
2023, the Indonesian government declared a state of emergency in the Riou prevince due fo forest fires,
necassitating the implementation of urgent meatures such s cloud sseding fo sfimulate rainfall, Similarly,
Australia, wifered its worst fire season in histery in 2019-2020, with an estimated 10.2 million ha burnt,
including 8,17 million ha of native forest (FAD, 2022}, As par a recant report, in Indic, there has bean o ten-
fold increcse in forest fires in the past two decades, and more than &2% of Indian states are prone to high-
infensity forest fires (F3I, 2021].

Grosslonds occur an all continents and collectively constitute about 40.5% of the terrestrial area {Meary and
Leonard, 2020). Any flora that is dominated by herbs, whether cpen woods or lovers of savanna, falls under
the category of grosslond ond gross fires are distinguished by o relatively norrow zone of flomes advancing
acrass finely divided and uniformly dispersed fuel [Dovbenmire, 1988). However, fire has been and continues
ta be an important disturbance in grasslond evolution and monagement [Meary and Leonard, 2020} It has
been reported that grassland fires in recent yeors have increased, and in western US rangeland, large
wildfires have increased over the last three decades (Ll et al., 202 2). Though the human ignites fires to improve
animals ond livestock habitat, but wildfires In grassland become an fssse as drought persist In semiarid reglons,
becouse it affects the soils and water resources [Stavi, 2019).

Wildfires con be closified based on their nature and extent, and they ore generally cotegerised o5 surfoce,
ground, underground and canopy/ crown fire. Surface fire, i.e. spreading along the ground as the surfoce
combustible moterials on the forest flocr in mest of the tropical G20 notions. There are incidents of ground fire
also reported in peof-lond, orgonic soils and detritus under forest stands, which spreod as o surface fire in the
surrounding areas, There are reports of underground fires of low intensity and sprecd burn below the surface
of a few meters. Conopy or crown fires reported from coniferous, eucalyptus, thorny forests, ond Sovannas
often continual by a surfoce fire [Rein et al,, 2008; Bond ond Yan Wilgen, 201 2}

Matiens are frying to place an effective prevention and mitigation mechanism te reduce damage due to
wildfires, Mast common prevenfion methads incdlude reducing combustible material, laying fire lines, contralled
burning, silvicultural proctices (thinning and pruning| and planting fire-resistant species, ete, Foredt fire zoning,
early warning, fire alert system, engaging fire reducing and firefighting techniques are used in most G20
countries as prevention and mitigation strategy, Prescribed burning is an essential part of wildfire mitigation
acrass the Australion landscope to reduce risk to communities and maintain ecalegical health (AFAC, 20148),
Further, fire agendies acress Australio have developed programs, such as "Community Fire Guard', which
emphasize individual and shored responsibilities for the prevention of fires {Hesseln, 2018). In India, Forest
Fire Frevention and Monogement Scheme [FFPM), is o centrally funded program to assist the States since
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2017 to deal with forest fires effectively (MoEFCC & World Bank, 2018), In a few countries, o seporate
department is in ploce to prevent and manoge ferest fire, for exaomple Forest Fire Prevention Department in
South Korea, Providing educafion, knowledge and community participation is an effective measure to prevent
forest fires.

m Leading Causes of Forest Fire

Forest fire is recognized o3 a sensonal phenomenon, with maest reported couses of forest fire being clossified
as accldental and anthrapogenic. The changes in land cover, lightning activity and metearclogy contribute te
enhanced fire frequency and length of fire weather season [Huang et al,, 201 5; Jelly et al., 201 5). Apart from
anthropogenic pressures thraugh land cever and land use change, global warming within the current context of
global enviranmental change plays an exacerbating role in determining forest fire regimes. This ls expected to
enhance the recurrence and severity of wildfires in many blomes [Souze-Alonse, 2022). Disributions of
temperature, vegetation coverage, distance to water bodies, distance to reads, and precipitation were found
te be pasitively correlated with the securrence of forest wildfires in Central Yunnan Pravince, Chine {Len e al.,
2022). High atmospheric temperatures and longer dry seasons [days] offer faverable conditions for o fire to
start and watain. As reported in the USA, 85% of wildfire are coused by human octivities such as burning
debris, unattended camp fires, negligence [e.g. discarded burning cigarettes], malfunctioning of equipment,
fireworks, arson, riots, ete. Accumulation of fuel load couvsed by current non-burn palicies in fire-adapted
ecologies and ecosystem type conversion (inte agriculture, pasture lands, ferestry practices and plantations)
alsa is a major centributing Factor [Kendrashey, 2006},

m Global Experience on Losses and Damages

in recent years' forest fires hove hod o much wider impact than the previous decodes, ond as per the recent
FAC report [2022], about 9.3 million hectares of global tree cover loss in the year 2021 alone is attributed to
forest fires, which is of global concern. The land is vulnerable to forest fire, ond frequent forest fire reduces the
forest lond productivity ond ecosystem services. The physical and chemical properties of soil are altered due
tao the severity of forest fire, which further lead to loss of productive soil, increased runoff during wet periods,
lower underground water recharge, and groundwater deficit {Olsson et al., 201%9). More than 5.4 million ha of
tree cover was lost due to a fire in Russia in202 1, which is the highest in the past 20 years that has subsequently
degroded the forest land (Mac Carthy et al,, 2022). The seed resources declined due to frequent fires, which
further affects the regeneration potential of forests. The successional process of the forest con also be altered
due ta the freguency and Intensity of the forest fire [Olsson et al, 2019

Forest fire danger and fire alert system based an satellite dote and computer madels, and Geographic
Infermation Systems [G15) has been one of the mest practised appreach for detecting ond managing forest
fire |Costro and Chuvieco, 1998; Lee of al,,2002; Roberte Barbosa, 2010} In G20 countries, the fire alorm
system is used os a single system approach or in combination of multiple main systems, iL.e. heat detectors,
smoke detectors, carbon maonoxide detectors and multi-sensars detectors {Then et al,, 2007). In India, MODHS
sensors on-boord Aquo ond Terra Satellite, MASA and SMPP- VYIRS sensor doto ond GIS dotebose are being
used by the Forest Survey of Indio to clert the Stotes on possible forest fire incidents. Reducing global wildfire
risks is also o key component of the Agenda for sustoinable development, 2030 and Sendaoi Fromework for
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G20 countries witnessing increasing tree cover loss due to forest fire Figure
124
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1 Tree cover boss — millon hectares
B Tiee cover loss from forest fires - millice hectares

Disoster Risk Beduction, 2030, Matvre-bosed opproach hos been in proctice to mitigote the forest fire. The
notura-based indudes silviculture, thinning and pruning in the dense forest, fire line creaticn aond onnwal
maintenance, wotershed conservation, etc. [Miralles-Wilhelm, 2021), Scdence ond technelogy con improve
wildfire suppression effectivenaess, and expertise and knowledge con impreve copaocity,

Globally, 118.8 millien hectares of forest has been lost due to forest fires durlng 2001-2021 with 112.9
million hecharas last in G20 coumntries, 7 3% of ree cover boss (average for 20 years) occurred in G20 Countries
during 2001-2021. 95% of tree cover loss due 1o forest fires (average for 20 years) has sccurred in G20
countries during 2001-2021.

201% was one of the worst years in terms of forest fires. Forest Fires enguifed large trocts of forest in the USA,
Australio, Siberia, ond the Amozon The Colfornio wildfire season wos overwhelming, with more thon
2,59 823 acres burnt and costing acbout 380 billion in domage and economic losses. In 2018, fires burned
through 1.8 million acres in the state compared to 1.3 million the previous year. 3even of California’s ten most
destructive fires hove hoppened in the last four years [Goodmaon and Bobinsan, 2019).

m Impacts of Forest Fires on Wildlife and Biodiversity

Wildfires can be disastrous te wildlife as they con cause extensive martality Many scales of vegetation, from
enfire londscopes fo specific plonts, con be offected by wildfires, There is evidence thot certain plant and
animal species are threatened with extinction by wildfires. Forest fires have many implications for wildlife and
biodiversity, The heat ond emissions fram the forest fire will confribute immensely to global warming, which con
lead to chonges in biodiversity structure and biomass steck, alter the hydrelogical cycle, impoct the oguatic
flara and fauna and alse Impoct the wildlife funcions [Davies and Unam, 1999; Nasl et al, 2002), The farest
fire can further alter the migration pattern of wild animals leading te human-wildlife conflicts, including loss of
crops, etc. In Morth Gleeenslond, Austrolia, the aberiginal fire proctices and fire regimes are historically
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controlled, where fire-prone tree-grass savannohs are replaced by the rain forest vegetation (Stocker, 1981).
The forest fire invites invasive species to establish, subsequently altering the ecosystem properties and
biodiversity. In Austrolio during 201%-20, the wildfire resulted in the loss and displocement of 3 billion

anlmeals,

Water catchments may be negatively impacted by wildfires, Contaminants, increased soll erasivenass, allerad
sail composition, and slope stability have long-term effects on production and gquality, Careful fire
management is necessary fo sustain ecosystem function in sensifive habitats within water cotchments withowt
adversely affecting catchment performance.

mires and Climate Change

Forest fires greatly contribute to dimate chonge by releasing greenhouse gases (GHG). A warmer climate
couses woods to deteriorate and dry up, making them maore fire-prone. & positive feedbaock loop is produced
when the number and size of fires grow. Approximately 3% million t of methane (CH;1 1 CH, = 211 CO.), 20.7
million tonnes of nitfrogen oxides (MOx), ond 3.5 million tonnes of slphur dioxide (50,1 are also released eoch
year as a result of savonnah and forest fires. These emisslons total between 1.7 and 4.1 billlan tannes {t) of
carbon dioxide each year. Forest fires are responsible for 15% of the world's GHG emissions, with the
majerity of these fires starting in tropical rainforests ond converting the surrounding area. Almost B&% of soot
and 32% of the world's carben manaxide and methane emissions come from farest fires (Hirschberger, 201 6).

The average global temperature has almest increased by 1°C against the pre-industrial period. A forest fire
avent is influenced by climatic condifions and is supported by the occumulation of fuel on the forest floor
[Sharma ond Rikhari, 19%7). Climate change ond lond-use chonges are projected to make wildfires more
frequent and intense, with a global increase of extreme fires of up to 14% by 2030, 30 % by the end of 2050
and 50% by the end of the centery (UNMEP 20232}, According to the IPCC, dimate chonge increoses the
likelihood of drought, storms and weather anemalies ond increcses freguency of forest ond grossland fires.
Human-caused changes te cimate, land management and demegraphics are fanning the flames, prampting a
combination of dry lightning, droughts, lower humidity, stronger winds and warmer temperatures thot con
prolong nateral fire seasens. Climate change enhonces the drylng of crganic matter In forests [the moteral
that burns and spreads wildfire), ond hos doubled the number of large fires between 17584 and 2015 in the
wastern United Stotes. Thus, forest fires could be viewed as an ogent of change for forests as the fire regime
will respond rapidly to climate warming. This change in the fire regime hos the potential te overshadow the
dirgct effects of climate change on species distribution and migration {(Flannigan et al,, 2014; Flannigan et al,,
2000).

Significance of Ecosystem Restoration in Fire Impacted Areas

Ecosystern restoration in fire-impocted oreas helps to recreate, initiate, ar accelerate the recovery of an
ecesystem that hos been disturbed [Souza-Alonsa et al, 2022, In the case of fire-affected landscapes,
experiences show that passive restoration moy be os effective os octive restoration, provided that soils are not
severely affected. Restoration of fire burnt area helps to mainfain the ecosystem services. The natiens should
incarparate the restorative principles in the fire-prone areas os the large-scale forest conservation and
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restoration can counter the forest fire. Restoration of forests within londscapes offers multiple social, economic,
and envirenmental benefits that enhance the lives of local people, mitigate the effects of climate change,
increase food security, and sofeguard soil ond woter resources (Chozdon and Uriarte, 2015}

m Role of Community Involvement in Forest Fire Management

Indigencus and local communities are known te play on important rele in combating forest fires, restoring
forest firg-offected orecs and enhoncing biodiversity, Several infernaficnal plotforms, including the
Convention on Biclogical Diversity, the UM Declorotion on the Rights of Indigenous Pecples, and the
Internatienal Union for Conservation of Mature, hove wall recognized the role of these communities for the
conservotion ond monogement of forests ond biodiversity., Communities need to be better skilled ond
equipped to combat the odverse impocts of forest fires as they hove to learn fo live with fires. A significant
effort is required to empower and provide adequate resources to indigencus people to restore ecosystems,
biodiversity and cultural proctices. Organizations such as the Pou Costa Foundation ond Fire sticks [2022), on
indigenous-led asscciation based in Australio, pricritize educotion omaong young people and those living near
or in fire-prone creas to reduce the potential of occidental ignitions,
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1.3 FOREST FIRES
AND
CLIMATE CHANGE

Climate Change-Forest
Vulnerability /Susceptibility
and Risk

Palececolegizal research indicotes that fire regimes
have evalved over fime in response to dimatic changes
(Iglesias et al, 2015). Materal fires hove influenced
biclogical evolution and giobal biogecchamical cycles,
moking fire integral to the functioning of some blomes
(Bowmon et aol, 2011). Every continenf, excepf
Antarctica experiences wildfires, ond the majority of
areas sometimas experience weother conditions that
favour the start of o wildfire, and the risk they pose to
the enviranment, and humans has been increasing dus
to vorlous regsens, Including climate change [LIMEP,
2022}, The risk of wildfire rses a3 a result of thea
intricate Interactions of biolagical, dimatie, physical,
cind social elements. For Instance, due ta favourabla
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weather, the shift in climate increaces the frequency and severity af wildfire sutbreaks. According ta UMEP
[2022] it s highly probable that the arctic will experience a significant rise in burning by the end of centuary.
This is accarding to the present prajections. If greenhause gas emissions cantinue at their eurrent pace, trepieal
forest areas in Indonesia and the southern Amazen are likely 1o experience an upsurge in burning. The forest
fire releases a mauive amount of stored CO_ into the atmosphere, and it will be irrecoverable in cases like
Amazon's rainforest and Indonesia’s peatlonds, where massive omounts of carbon have heen sequestered
over the centuries (Werwer and Van der Meer, 2010; Joenicke et al, 201 1; Goodman, and Herald, 2014} and
increase the global warming (Fearnside, 2008).

Fire regime, described based an fire intensity, frequency, size, seasonality, type and severity in o particular
area or ecosystem |[Flannigan et al,, 2000), changes have been driven by climate and land use and, more
recently, have also been influenced by fire suppression paolicles (Moreno et al., 2014), and likely vary in both
temporadl and spatial (Balshl et al., 2009).

Dwe ta the interdependence of ecosystem compaonents, a rise in windstorm frequency or fire frequency due to o
chonging climate will modify the forest species compesition ond physiognomy [strecture), Scientific evidence
indicates that climate change is causing changes in the global fire regimes {Noss, 2001 ; Krebs et al., 2010).

Compared ta natural forests, plantations are frequently noticeably less resilient to disturbances like fire and
mare vulnerable ta pest autbradks (Schowalter, 198%9; Parry, 1974,

In general, vegetation fends to shift foward more fire-folerant species due to hotter, drier dircumstances thaot
tend to increase (Clark, 1990; Sweatnam, 1993; Yeblen et al,, 199%; Veblan et al,, 2000). Fire is essential for
the persistence of mony different types of forests and other plont groups [Mutch, 1%70; Platt et al.,, 198E8).
Reviews of threatened ecosystems in Morth America reveal thot fire suppression is substantially to blame for
the collopse of many of the most threarened plant communities (Moss & Petars, 19%5; Moss et al,, 1995).
However, human-coused fires threaten other forests, particslarly in the tropics (Tropnell, 195%; Dudley, 1998).
It has been shown that fire con covse long-term changes in flera, such as the Conadion boreal forest turning
Into tundra | Sirols & Payette 1991), and in Zombla, the arid tropical forest gives way [Tropnell, 195%).

Curicusly, a 300-vear fire history in the Quebecian boreal forest shows a significant decline in the number and
size of fires without fire suppression, starting with o warming period 100 years ogo (Bergeran & Flamigon
1995]), indicating that the predicted increase in the fire with dimate change is not necessarily widespread., In
any case, efforts to prevent intense forest fires by regularly conducting controlled fires ond for understary
thinning have been far more effective than those to put out extreme forest fires [Moore et ol, 1999;
stephenson, 199%). o hybrid approoach whereby manogers let many notural fires burn, protect ancient growth
from stond-replocing fires [to the grectest extent practicable), and monage other stands throwgh confrelled
burning ond wderstory reduction to lower the danger of high-intensity fire may be on opfimol approoch,

m Relationship between fire emissions and glebal warming

Forest fires aore a considerable contributor to aerascl and greenhouse gas emissions, water vapour moadifying
the radiative balance of the Earth o5 well os the devastation of thousands of acres of lond eoch year. These
emissions have been found to hove a mojor impact on global warming [Singh, 2022}, Bosed on studies of
forests in Canoda and America, mast of the corbon emissions do not come directly from trees but alse fram
other parts of them such os brush, forest floors, leof litter and even from under the ground. Direct corben
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emlisions from fires reledse 2.0 Pg of carbon annually, or around 229 of all world emlssions From fossll fuels,
which has a significant Impact en air quality, heman health, and climate change (French et al., 201 1). Aerosals
black the ground surface from receiving solar energy, while greenhouse gases absarb it, and atmospherie
tramsport of black carben [soot] and its subsequent fallout in the eryosphere decrease the albeda and
occelerate snow and ice mell. Extremely hot fires can alio couse pyrocumulanimbus starms to form, injecting
aerowols into the stratosphere where they can travel around the world and affect radiation budgets [Bawman
et al., 2020). The exponsion of vulnerable areas in high-elevation forests, earlier snow melt, lenger fire
secsons, and higher summer temperatures all fegether cause a rise in wildfire activity [Rumning, 2004). Global
warming affects the shifts in carben sequestration patterns and several aspects of fire (Van Bellen et al,
2010).

Climate is a key global indicotor of fire potterns. Fire regimes are affected by weather, vegetation, and
explict human cctivity. In regions where global warming is o major problem leading fo drought conditions, it is
projected that fire frequency and intensity, two factors wseally used to define fire regimes, would rise, ot least
in the mediuvm term. Mew fire regimes will emarge from it {Marlon et al., 2008; Flannigon et al., 2009; Aponte
et al., 2014} 9.3 million hectares of tree cover have been lost worldwide in 2021, one of the worst years for
forest fires since the start of the century. This represents more than a third of the whale free cover that year.
Climate change is likely o key contributing foctor to the rise in fire activity. Extreme heat waoves are already
five tines more likely to occur now than they were 150 years ago due to the sarth's continuing warming
(Global Farest Wateh, 2022),

Forest fires hove become more frequent in recent yeaors, primarily as o result of climote chonge ond
anthropogenic activities, causing significant socioeconomic ond envirenmental losses. Therefore, post-fire
resteration is essential to preserving the ecology of forests ond the long-term viability of the impocted forest
oreas [(Alyon et al, 2022). Severe weother events ore direcily offected by dimote chonge since rising
temperatures ond less precipitation led to the severity of floods and forest fires |Angro ond Sopountzoki,
2022), The moin factor contributing fo the increase in forest fires is climote change due to glebal warming
{Singh, 2022).

Table
e Cofegory | 8%
0.19 017 521 &5

GHE Enbicdons 1 2 T 403

e e es | Boreal Forest 0.51 0.07 0.04 0.62 8

bosed on the

global fire Temperate Forest 017 0.01 0.00 0.19 2

amissions | I

dutaboie F

iy Tropical Forest | 1.07 Q.11 0.04 1.22 15
Tropical Peatland 0.23 0.10 0.01 0.33 4
Agricultural 0.44 0.0 0.01 0.50 &
an Burning
Total 727 0.53 0.27 8.08 100

Source: IUFRO 2018
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The climate mostly impaet fires in two ways, the melsture content of both live ond dead feels i3 decreased
during the manths immediately before the fire season, which increoses the chance of fire ignitions ond spreod.
Hawever, hedvy raing a year ar twa earlier will increase the number of herbaceous fuels, which later raizes the
likelihood of ignitions and fire spread [Westerling et ol., 2002]. Even in tropical rainforests, where wildfires
are commen and particularly destructive, the fire season is growing more extrema and broader. This 15 frue
even for some forest ecosystems where wildfires are normal, Climate change reloted to hotter, drier weather
as well as careless lond management, lead to conditions that encourage frequent, massive and intense
wildfires [(Global Forest Watch). The vicous cycle worsens as more carbaon from flames is released inta the
atmesphere, further accelerating global warming, This creates a positive feedback loop that magnifies how
frequently sirong fires are caused by extremely hot, dry weather, leading ta higher farest carbon emissions,
Continved deferestation and global warming are predicted to appreoach tipping points that will lead even
the largest intact forest blomes te change fram net sink to net source of billions of tonnes of stored fores
carbaon, os forecasted for the Amaozon rainforest {WWF International, 2020}

Forest fire Is on important driving force in regulating the flora ond founo of the ecosystem. It may be
beneficial for particular species, ond at the some time, it moy be hormful to anather species [Smith, 19935
Long before humans arrived on earth, fire as a natural force appears to have had o erucial rale in shaping,
plocing, and growing the diverse plont groups in the Mediterroneon, But os for os man was concerned, it
became one of the most crucial taols for man-kind to clear forests in the simplest, quickest, ond least expensive
manner possible [Viegas, 1997 The overstory of coniferous compeosition is determined by fire frequency,
creating a natural distance between the stands. Te combat barren substrates and stop degradation, fire may
alsa ploy a role in recycling nutrients from the ground-loyer plants and litter to the overstory trees {Vegl,
1974). Greater densities of opportunistic species, higher tree seedling and shrub cover, and lower species
richness are all present in creas under blgger burned patches than in smaller potches (Turner, et al,, 19%7).

m Impacts due to Climate Induced Forest Fires

Fire influences forest structure and composifion, creotes londscape mosaics of different land-cover types, ond
directly impacts biogeochemical cycles, The present forests hove been shoped in part by post fires
{Heinselman, 1973, Wright ond Bailey, 1982). Fires influence the forest in interaction with other processes.
The fire regime results fram interactions between fuel, topography and weather. The forest structure, moisture
content and spoticl continuity are also importont, Ecosystem dynamics result from inferactions between natural
disturbances like fires, insect population fluctuations and weather patterns, These disturbonces ccour as
discrete events with typical disturbance frequencies, sizes and severities over large spatial ond temporal
scales. For exomple, Mc Cullough ot al., (1998} reviewed the interoction between fire ond insects. The
inferactions betweesn natural disturbances could be synerglstic and chonge rapidly as the climate changes.

The dimatic drivers of disturbancas will vary strengly depending on the particular voarioble and the
geagraphical area, though temperature-related variables have been the most prominent climatic drivers,
Mare than balf of the cbservations reported in the literature related to direct dimate effects (Flanagan et al,,
2000), which were the mest prominent pothway. Abiofic disturbances, induding forest fires, are often the
direct consequence of climafic extremes and are thus highly sensitive to chonges in their occurrence, intensity

ond duration. Climaote change may already be cousing increased fires, though current fire frequencies are
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within the expected range bosed on the historical past, Many medels predict that current fire management will
foce difficulties by more frequent axtreme fire-conducive weather conditions (Fried et al., 2004). The respanse
of the fire regime to chonges in dimate will be both long-term ond short tferm and moy override the aother
effects of global warming on species distributions and populotion declines. Fire, exocerbated by climate
chonge will catalyse global vegetation change. For example, Westerling et al. {201 1) seggests that climate-
driven fire frequency increases aver the next century could transform the Yellowstone Ecosystem from conifer
forests to more open vegetation types. Changes taking place include increased fire season length, frequency,
and burned area (USGCRFR, 2018; Westerling, 2014}, Within forest stands, mare frequent fires will likely
decrease tree density in dry forests, and open savannos may increase in area. Forest vnderstories may shift to
shrub- or grass-dominoted- facters, including warmer springs, longer summer dry seasens, and drier seils and
vegetation will lead to this change [Halofsky et al,, 2020). Halefsky et al,, {2020] conclude that in the Pocific
Morthwast of USA, while the total area burned by fire may not be contrallable, fuel trectmeants implemented
spatially in a strategic manner may help to decrease fire intensity and severity and improve forest resilience to
fire, insects, and drought. Parks et al., [201 48] suggested that fire severity in o warming <limoke may nnl':hﬂnge
sighificantly in the Morthwest becouse of limitations in fuel availability, Becouse of climate change, the
increased frequency aond extent of fire will increase the likefihood of short-interval reburns- there is limited
understonding of how earlier fires offect subsequent fires and how forests respond to multiple fires, Climate
chonge may couse high severity conopy fires to become more commen, replocing stands [Prichord at al.,
2017). Repeated fires in the some area Multiple fires can interact as linked disturbances, with eoch other and
pest attacks, for example [Simard et al, 201 1], to preduce compound disturbonce effects [Paine et al., 1998,
which are different from single fires

IEI I Prediction and Trend

According to recent studies, dimate change is dangerous to the southern Amozon's fire regimes. This could

reduce the region’s copacity to operote as a net carbon sink rather than a source by increasing the amount of
lond burned during drought, Both the post-2020 scenarios thot include ond exclude deforestation
demaonstrate this occurring regularly. In other words, the aorea would see ifts worst droughts ever, with o 10C
warming frend above overoge between 2010-2015, These oreas moy have burned more than 3.5 million
hectares during those years, an increase of nearly 110% compared to the extent of the 2007 fires. Accerding
to predictions, the burned forest area will increase from 17% te 41% by 2030 versus the pericd from 2002 to
2010 [Soares Filko et ol., 2017; Brando ef al,, 201%), According ta the GFDL and the CGOM, cimate chenge-
incuced variation fire probability in the U3 ronged from 40% te over 275% (Guyette at al,, 2014), Most
climate models predict the greatest warming at higher lofitudes ond cn land compared fo over water,
Precipitation, wind, claudiness and the variability of extreme events are also predicted fo be altersd [Maarns
et al., 1989, Sclomon and Leemans, 1997), Overpeck et al, [1790) predict universal increases in fire
frequency with glebal warming, thaugh increasing temperature dlene dees not necessarily guarantee greater
fire disturbonce because of the inferactions between disturbances, Evidence has been found for o substantial
influence of cimate on disturbances via direct, indirect and interaction effects. The climate would influence
wildfire potential by modulating fuel abundance and aridity in fuel and aridity-limited environments [Litfle et
al., 2009),
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m Climate Mitigation to Manage Forest Fire

Resistance and resilience stand out os critical ideas when It comes to a pantheon of adaptation and mitigation
concepts and approoches. (Holling, 197 3; Walde, 1988; Millar and athers 2007; Luce, Morgan, Dwire, lsaak,
& Holden, 2012). To reduce risks associated with wildfire, the cholces avallable to managers are somewhat
limited in thelr general nature, although there may be many variations in details avallable for each to increase
lecal suitability. Some of the general methods are 1. Fuel freatment 2. Hill-slepe restoration 3. Fire suppression
4, Post-fire stabilization.

Fuel trectments include corefully monoged mechanical remeowval of spedfic fuels thot couse forast fires. [e.g.
dry twigs, dry leaves and branches). Reducing fuel materials, altering the fire behaviour and infensity, and
aiding fire suppression are some of the gools of fuel trectment processes [Groham and others, 2004; Luce,
Maorgaon, Dwire, Isook, & Holden, 201 2), Monagers may consider installiing fuel breaks around valvable
resources in regions with less effective fuel treatments (Halofsky et al., 2020).
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In mest forest ecosystems, hill-slope restoration refers to road repair, upgrade, or decommissioning with the
goal of reducing erasion and mass wasting. In a broader sense, there are related activities applied to mined,
aver grazed, or logged sites, Reducing impacts from sediment over the langer term before a fire occurs helps
ta build pepulations and communities that are more diverse and preductive and, thereby, more resilient to fire
effects, (Luce, Morgan, Dwire, lsoak, & Holden, 201 2.

Fire suppression becomes the defoult octivity for reducing risks to forest ond aquaotic resocurces without
strategic plonning and implementation of other restoration actions. Fire suppression con be vary successful, but
caution should be taken for the few fires thot escape Initiol oftack con burn intensely ond severely. Fire
suppression should be only one fool in the “tool bax™ which [s o brooder plan for fire monagement for long-
term ecosystem resilience.

Post-fire stobilizotion proctices are done ofter fires to “swwppress” post-fire erosion events. The noture of
stabilization octivities is diverse, but the mest commanly applied measures focus an restaring strength to the soil
to keep soil particdles in place. In general, emergency stobilizotion is outhorized for the protection of human life
ar praperty, although it con be opplied for the protection of unique resources as well, including threatened or
endangered oquotic founa, (Luce, Morgan, Dwire, [sock, & Holden, 201 2), When post-fire plonfing is an
aption, using o different genetic steck may increase seedling survival (Halofsky et al,, 2020}

m Challenges and Opportunities in the Changing Climate

Awvailability of atmospheric CO, is posifively associoted with drought resilience of Amozonion forests by
improving plant water use efficiency. On the other hand, a rise in forest productivity alio increases the chance
of fires by making the ferest mere flommaokle, particdarly in years of severe drought (Swonn et al, 2014;
Faria et al., 2017}, Mew problems arise from the need to understand the vulnerability and resilience of forest
and forest fringe communities foward climote change. Forests offer o variety of econamic and ecological
services to communities linked with the adaoptotion of communities toward climote change(locatelli et al.,
2010). High fire suppression expenditures and a rise in hazardous emissions are twe glebal concerns that have
a hormful impoct on human health [Geldommer et al., 2008; Flonnigon et al., 2009},

Wildfire monogement erganisations are required to moke o conceptual shift to imprave their capacity for
prevention, strengthen values, ond encble more managed wildfire on the londscape. Crrganisatians need to
align their copocity and capability fo use a risk-based strategy that supports both wildfire swppression and
wse [Tymstra et al, 2020).

Climate Mitigation and Adaptation in Forest Fire Management

Several climate change mitigation monagemeant strafegies, such as the use of flaxible horvesting methods [like
lew-intensity legging), opplication of fire management, resteration of degraded forests, reduction of forest
deforestatian, and eradication of additional pressures to forests, will increase the resilience of tropical forest
to forast fire. Low-intensity logging technigues result in less logging debris, more conopy cover, healthier frees,
less risk of hozards, and greater fire resistonce in forests. In addifion to the ecolegizal environment, effective
fire contral institutions and laws are cruclal tools for adjusting to increased fire vulnerability due to climate
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change (FAC, 2003; Herawati and Santose, 201 1), Enrichment planting con give chances to establish o high
genetic varlation, especially in commerclal areas vulnerable to extinction where post-legging silviculiure
aperations are absent.

m Forest Restoration and Biodiversity Recovery inthe Changing Climate

Farimen et al., (201 &), vsed the fire-talerant and fire-sensitive aucalyptus forest of south-eastern Australio fo
evaluate the consequences of increosed wildfire frequency on temperate forests, They exomine histarical and
contemporary evidenca, which suggests that if fire periods are shorter thon the early stages of the species,
recurrent wildfires con lead to o fransition from a fire-sensitive forest to a non-forest condition. They highlight
interesting issues and identify potential chonges in forest structure browght on by higher free mortality and
poorer recruitment in their investigotion of the consequence of increased fire freguency on fire-tolerant
forests. But depending on the species presant, some ecosystems might be more resilient to frequent fires,

In Incdlonesia, peat-land s crucial to mitigating dimate change; its function extends to both economic and social
dimensians, The study was carried out to determine how much COY, is preserved by community-based fire
prevenfion and rewetting progrommes. The result revealed that about 1 million Mg C, which is equal to 3.7
million €O, was preserved by these programs, The approach successfully prevented emissions from the
sensitive areas, incleding plontations, dry lond agriculture ond swomp vegetation |Usup et al., 2021

Emsuring restoration objectives are comsidered during the planning, decision-making, and implementation
stages will assist in updating the cutdated restoration methods and management sirategies for post-forest fire
restoration [Alayan et al., 2022). The prime objective of the forest fire prevention program is to minimize
human-coused fires. Fire prevention experts often refer to the 3-E of prevention: engineering, education, and
enforcement [Martell, 201 3). To effectively manage and contral forest fires, communities must be involved in
the planning process, and their viewpaints must be token into account. This ferrible threat will be greatly
diminished by an integrated strotegy thot considers ecological, economic, social, cultural, and religious
concerns as well as the legical competence of the local peaple through consultation processes (Mosudeva,
2018).
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EVALUATION OF BEST
PRACTICES

This review uvsed an extensive literature review approoch fo
identify seiantific [terature an the current state of forest flres in
20 member countries. The sedrch included key terms
synanymaus with forest fires with parfieslar fecus an post-fire
restarcticn globally and in the G20 member countries
Furthermare, the ssarch scope was broodensd fa review
Matianal Action Plans and Strategies for trends in fire in G20
cauniries and post-fire redorafion, Dota extrocted from
wariaus literature sources has alse baen uhilized to provide an
owerview af the forest fires in mamber couniries, s impacts an
bicdiversity, lond degradation and climate change, the
institutional mechanism for rﬂpnm:lirlg cind FECOWET NG from
incidences of megafires within the country. Further to o review
of ii1‘-|,=l'|:.|1l..u'i,-.J =x :lmph:s of best pr |:||:‘|i|:n|:5J current state of p|-e:.|]-'
in G20 member countries on post-fire restoration has be
compiled through information provided by G20 member
counfries and  international  organizafions  including UN
Envirgnment Progromme [(UMEP), Food ond Agriculture
Crganization of the United Nations and the UN Convention ta
Combat Desertification (UNCCD)
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2.1 REGION : AMERICAS

.
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Overview

= Of the total of 744,748.4 hectares affected in 2021 (throvgh 6,251 fires), 7.50% were nafive
forest, 78.19% rangeland, 10.98% shrub, and 1.20% cultivated forest. There i o small pereentage
{2.13%) of the area from which the vegetation type could not be determined.

= ‘With respect to the Mative Forests, the provinces of Cérdeba (57.23%), Lo Pampa [1 5.84%:) ond Lo Ricjo
112.50%) account for B5.59% of the burned area. The province of Formeosa wos the most disturbed,
representing 45.860% of the total area burned in the country, The offected crea in Entre Rios accounted
for 18.58% of the total, plading it in the second most offected provinces in 2021,
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Tree Cover Loss Due To Fires:

Fram 2001 to 2021, Argenting |ost 335kha of tree cover from fires and 5.7B8Mhba from all other
drivers of loss. The year with the maost tree cover loss due to fires during this period was 2013 with
7 2.7kha lost to fires - 1 9% of all tree cover loss for that year.

Regions with most Tree Cover Loss Due To Fires:

Fram 2001 te 2021, Santiogo del Estero had the highest rate of tree cover loss due to fires with an
average of 7.7 1 kha lost per year.

Proportion of Tree Cover Loss Due To Fires:
Fires were responsible for 8.55% of tree cover loss in Argenting between 2001 and 2021,

Key Ecosystems Susceptible to Forest Fires

*  Mative forestsin Argenting represent 19.2% of the country’s surface (excluding Antarctico and the islands
of the Seuth Atlantic] and cover an area of 33.6 million hectares [ha) distributed in seven main forest
regions: the Poranense Forest (o Mitionera), the Yungas Argentings (o selva tecumana-boliviona), the
Chaguefie Park, the Andean Patogenian Jungle, the Espinal Argentine, the Mount and Delta Argentine
ond the Parond River lslands. These regicns hove specific characteristics and dynaomics, and ore subject to
different human ond notural pressures.

*  Far the pratection of these forests, Law No 26.331 has minimum budgets for the environmental protection
of Mative Forests that alms te promete thelr conservation, contral the decrease in their surface and
promote sustainable monogement, omong others. This low has Strategic Technical Guidelines [LTE),
ogreed at the federal level omong the 23 provincial jurisdictions thot make up the Motive Forest Land
Management, through Resalution 340 of the Federal Envirenment Council [COFEMA), which serve as o
guide to implement actions and ensure that the Law confributes effectively to development processes,
achieving comprehensive land planning and prometing the rational use of forests. Among the guidelines
mentioned are two dedicated to the problem of loss of forests due to unplanned fires; one for Forest Fire
Frevention ond anather focused on Forest Maonogemeant in Interfoce Areas. The first invelves actions that
recluce the likelihood of loss of native forest surface and /er functionality as o result of forest fires and for
interfoces and thereby promote resilient communities ond landscapes. The second guideline focuses
particularly on areas where urbanization processes advance over forested areas resulting in Increased
risks of storting ond spreading fires thot not only offect the forest, but also put life ond housing ot risk. On
the other hond, these guidelines inchede the Bestoration of Degraded Forests thot includes those areas of
native forests affected by; agricultural frontier advance, evergrazing, forestry without planning, urban
grawth ar land sccupation and foredt fires.

*  Through Resclution 497 COFEMA, in 2022 it wos aogreed ameng the provinces to carry out o planning of
wse of the Maotional Fund for Enrichment ond Conservafion [FMECEM), created by Act Mo 28,331 to
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strengthen national and provinclal enforcement authorities and to promote the implementation of
wistalnoble moanogement and conservation plans with native forest holders and users, through the
Provincial Strategic Plans for Mative Forests [PEEN) bosed on the six strategic technical guidelines and

thus mobilize resources bosed on these guidelines.

Although since the adoption of the Farest Law, deferestation rates at the national level have decreased
significantly, the loss of forests remaing a concern, so political, technical and financial efforts, are mainly
aimed ot preventing deforestation through different measures fa value native forests as a facter of local
development, which promote restoration, Without detriment ta this, the restorotion of areos offected by
fires, mare than by other couses, is being oddressed jointly between the Maficnal Forestry Directorote
and provinces such as Chubut and Mewguén,

Specifically, under the fromewark of the Strengthening of institutional copacities for the implementation
of the Matlanal Meative Farest Pratection Program, the Matlonal Farest Authority has made agreements
with several institutions to finonce management, restoration and remediation activities for notive forests
affected by fires, One of them was with the Secretariot of Forests of Chubut to finance monagement and
remediation activities in the areas of La Comarca Anding (El Hoyo, El Maitén, Lage Puels and Chelila)
affected by forest fires in 2015 and 2021 that affected 44 thouvsond hectares. The ogreement concluded
with the Pulmari Interstate Corporation is to finance octivities included in the project “Resteration of the
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Andeon Patogonion Forest Inthe CIP". One of the goals stipulated Is the restoration of the native forest of
the Moquehue Baosin (Dpto. de Aluminé, Meuquén) offected by firesin 2010, 2013 and 2017,

*  Inrelotion to native forests, restoration processes are costly ond long-term;, and to ochieve them, certain
social, instifufional, technical and financial conditions muest be In ploce to ensure viability oand
sustainability. bn principle hove o good diagnosks of damage, establish priority areos and define the best
technigues to promote the recovery of ecosystem services [monagement of regeneration, enrichment,
reforestafion, closures, efc). Achieve caore commitments with the people of the lands on which the
proctices and the socety thot benefits from forest services under restoration processes will be carried out;
ensure the provision of seedlings with local genetic materlal and nearby areas [when IF comes to active
resteration methods: enrichment/reforestation} and that these hove adeguate ground conditions te
achieve their implontation (plonting operations In summer perlod, lrrigation possibiliies, physical
barriers for protection of browsing in early stages, etcl. To all the above, the most impartant thing Is te
hove o robust inter-institutional arfioslation that Invelves local forestry sarvices, munlclpalities, rural
development agencies, educational institutions, fire management services and civil soclety organizations,
to echieve witained and long-term commitments, in which having planning, mabilize human and financial
resources to achieve the desired objectives with social invelvemant.

Causes of Forest Fires in Argentina

*  The couses of forest fires in Argenting have been attributed predominantly to humon octivity, These are
mainly cavsed by agricullural proctices, such as using fire to clear land for crops or grazing livestock, os
well os burning garboge and ather waste,

Key Institutions Involved in Forest Fire Prevention and Management in
Argentina:

The Mational Fire Monagement Flan provides o system of federal coordination ond support to the provinces in
octivities related to fire monogement in Argenting through its administrative scheme 21 os described below,

Mational Coordination Centre: The Mational Coerdination Centre is responsible for equipping the regional
centres with equipment and technical support, developing ond coordinating prevention plans, promeoting
research activities, training staff, coardinate the removal activities required by the regional authorities and
argonise air operations, It shares responsibility for producing fire statistics with the Mative Forest Besources
Authority, also wder the Secretarict for Sustainoble Development and Evvironmental Folicies.

Regional Centers: The Fire Monogement Plan has grouped provinces with similar fire behavier and
occurrence problems in six regions and installed o regional center in each. These centers are responsible for
the development and implementation of a fire management program for the provinces under their jurisdiction.
The provincial governments coordinate activities with the different local administrations and are responsible
for the initial fire attack.

TETLELY
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Prowinces

Role of Research and Academic Institution in Generating Relevant Knowledge

*  The Maotional Institute of Agriculiural Technolagies (INTA] conducted the first courses on prescribed burns,
Today, the National Fire Management System [PMNMF) and provindal services are working together with
international cooperation, which translates into significant progress in fire management throughout the
country.

*  Argantine institutions, INTA and CIEFAF [Centro de Investigocidn y Extension Forestal Andine Potagdnica)
wark on various fire-related projects os part of the Eurepean FIRE PARADOX program.

Community Invelvement and Engagement in Forest Fire Management

Community Fire Manogement Training are administered In Argenting through:

*  The Mational Fire Manogement System scheme for coordination where the government provides fraining
to community members an how to prevent and manage forest fires through its Regional Centers, Training
incledes fire prevention, fire-fighfing techniques and the uvse of equipment, ond post-fire resteration of
domoged or degraded forests, Communities are invelved in reforestation efforts, incheding free planting
and protecting young frees from fires,

*  Public aworeness campaigns to educate communities about the risks of forest fires and how they con
prevent them, These compaigns include rodio and television spots, as well a3 educational materials such
as brochures and posters.

*  Volunteer fire brigodes hove been estoblished to respond to forest fires, composed of community
members who are trained to respond to fires and assist in fire-fighting efforts.
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Capacity Building Initiatives

*  Mational Fire Management Program [PHDF), o national proagram in Argenting thot aims to strengthen the
capacity of provinces ond municipalities to prevent, contral and mifigate forest fires, It includes research,
training ond education inifictives, a5 well o5 partnerships between different levels of government,
communities and other stokeholders.

*  Fire Management Brigades, which are community groups that provide fire management services to local
communities. They are made up of trained veluntears wha are responsible for responding to forest fires in
thelr communities and neighbaring areas.

*  The Maticnal Institute of Agriculfural Technelogy {INTA} provides research and development support for
agriculture and notural resource monagement, including forest fire monagement. INTA supports research
on fire behavicur, fuel monogement and fire ecclogy with the aim of improving forest fire manogement
practices.

*  The MNational Parks Administration (NPA) is a federal agency in Argenting that manages national parks
and other protected areas, including ferest fire management, APM coordinates resources, provides
training and equipment, and supports research and development in forest fire monogement.

*  Fire Educotion ond Preventicn Progroms are conducted regularly by the government through its regional
centers that provide educction and training fo communifies on the couses and prevention of forest fires.
They inclede progroms for schools, community events, ond public owareness compaigns.
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Overview

agricultural ond pasture areas.

30%, of the biome's area.

Tree Cover Loss due to Fires:
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BRAZIL ® ‘

*  Brazil has the largest primory rainforest in the werld but also the highest amount of primary forest loss. In
2021, over 40% of tropicol primary forest loss coourred in Brozil, equivelent to 1.5 million hectares,

*  The loss is mostly due to changes in lond uvse, deforestation and the we of fire to convert forests inte

= There wos o significont increase in out-of-control forest fires in 2019 ond 2020, particularly in the
Amozon ond the Pontanal, which led to record-breaking wildfires in the Pantancl thot affected almost

*  Fires were responsible for 15% of tree cover loss in Brozil between 2001 and 2021, With climate chonge
effects expected to couvse more exireme climatic evenfs, the risk of severe fire events is likely to increase.

Figure
2.1.4.

Tras cover
and tree
cover loss duee
to forest fires
in Brazil
(2001-2021)
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. From 2001 ta 2021, Brazil lest 9.57 Mha of tree cover from fires and 53,3 Mha frem all ather drivers of
forest loss, The year with the most free cover loss due to fires during this peried was 2016, with 2.38 Mha
last te fires — 44% of all free cover loss far that year,

* Cumulative Burned Area: In Brozil, 730 kho of lond burned in 2022, This tetal is normally compared to

the total for previous years going back to 200 1. The most fires recorded in a year was in 2007, with 35
Mo,

Etgf'l:m: with Mast Tree Cover Loss Due To Fires: From 2001 te 2021, Mate Grosse hod the highm.f rote of res
cover loss due to fires with an average of 129 kha lost per year,
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Causes for Forest Fires in Brazil

Key Institutions Invelved in Forest fire Prevention and Management in Argentina:

The Mational Center to Frevent and Combat Forest fires (PREVFOGQO) is the country's main federal structure
making efforts to combat forest fires ond vnouthorized burn-offs directly. A series of new fire palicies and
managemant initiatives waere introduced, including the Pregramme fer Prevention and Contrel of Fires in the
Brazilion Amazon Forest [PROARCOY], with the main goal of controlling ond preventing lorge-scale wildfires in
the Brazilion Amazon,

One of the key oblectives of PREVFOGOD I3 to establich o systematic fire protection program through o
network of orgonizations. This includes a MNatlonal Center af the headquarters of IBAMA, o federal
government agency responsible for envirenmental pratection and conservation. PREVFOGO's sirategy alio
invelves callaborating with cther institutions such as the National Institute for Spoce Research [INPE), the Chico
Mendes Institute for Conserving Biodiversity (ICMBio), the National Institute of Colonization and Agrarian
Refarm [IMNCRA), and the Natianal Indigenous Foeundation (FUNAL, amang ofher state entities.

Role of Research and Academic Institution in Generating relevant Knowledge

The Maticnal Institute for Spoce Research [IMPE) aims to advance scientific research and technological
opplications in spoce and atmaspheric sciences, as well as spoce engineering and technelogy, and to pravide
tralning for personnel In these oreos. It dlss (IMPE) researches forest fires using satellite images and remote
sensing technlgues.

The Matienal Institute of Amazonian Besearch [IMPA) researches the Amazon rainforest and its ecosystem
sarvices, including wildfire monogement. INPA support reseorch on topics such as fire behoviour, fuels
management, and fire ecolegy to improve wildfire monogement practices. Embrapa (Brazilion Agricultural
Research Corporafion) = Embropa, UFMT (Federal University of Mato (rosso), USPE {University of San Pacla),
among others, also focus on researching fire monogement in Brazilion ecosystems with on aim to develop
strategies to prevent, moniter, and manoge fires, os well as restore areos aoffected by forest fires.

Community Invelvement and Engagement in Forest Fire Management

Under the PREVFOGO and PROARCO progrommes, the Braozilion government hos frained community
members o became firefighters and creafe local brigades trained to respond to fires, condwct confrelled
burns, and maniter the forest for potential fires. Local communities and arganizations are invited to manage
fires colloboratively, including resource sharing, development of fire monogement plons, and coordinating
respanse efforts, Community-based troining programmes for communities located in or near forested areas
are trained to maniter forest fires ond report them to authorities, oiding in the prevention and spread of forest
fires. Further, the Brozilion government and various non-gavernmental organizations conduct educaticnal and
outreach programs to inform communities about the concerns associoted with the spread of wildfires.

Capacity Building Initiatives

1. Floresta+ Program: ks a payment for environmental services, including o compaonent that refers to the
valuntary carbon market, helping foster private sector Investments for forest conservation In areas
with notive vegetation coverage.
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2, The World Bank project on viing Technology te Meniter Deforestation and Prevent Forest Fires in
Brozil's Cerrede Biome [The Warld Bank, 2022) has provided innovative public and private secter
instruments to address defarestation and forest fires, achieving o transfermational impact on Brazil's
Cerrado Biome to address defarestation and forest fires actively, The tools generated from this are
eurrently in vse by maore than twenty (20) national agencies responsible for strategic aspects of law
enfarcement, first response and monitering of deforestation, fire prevention, and biodiversity
conservation in the Cerrade Biome,

The LLS. Agency for International Develapment (USAID), in partnership with the Government of Brazil and the
LLE. Forest Service [USFS), is launching the Brazil Forest Management and Fire Prevention program. This
incarporates fire prevention and management, governance and management of forests and natural resources,
and the sustainable use of protected public lands, Program pariners will work closely with stakeholders to
strengthen technical copodty in those areas while promoting women and indigenous people's parficipafion
and leadership in forest ond fire management,
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Overview -

*  Forest fires have been devastating the country's natural resources and the vegetation on steep slopes,
aften inoccessible terroin during the extended dry seasons set for hundreds of wildfires each year., The
wildfires cost o loss of government and private preperty every year and, occasicnally, life of the
firefighters {Gonzalez ond Sondberg, 198%9),

*  Dwer the post decode, Mexico hos experienced o rise in the nember of fires, with several years seeing
more fires than vseal, i.e. in 2001 (12,113 fires), 20013 (10,408), 2014 (B422), 2017 (BB9S), 2019
(74100, ond 2021 (7 337), except for a record high in 1998,

*  The severity of thesa fires hos alse Increased, with some creas now categorized as "very high” saveriiy.
This increose in fires ond severity is likely due to global dimate chonge, which hos led to rising
temperotures ond increased the risk of wildfires, in oddition to increased risk from human activity,
particularly ogricultural activities.

*  The peak fire seasen in Mexico typically begins in late March and lasts around 14 weeks, There were
8,680 VYIRS fire clerts reported between the 317 of lowary 2022 and 23" of lonuary 2023 |
considering high cenfidence alerts oaly. This Is normal compared to previous years, golng bock to 201 2.

" |nMexico, fires were responsible for 15% of free cover loss in Mexice between 2001 and 2021, and 120
kha of land has burned so far In 2022, This total ks nermally compared to the total for previous years
going beck to 2001. The most fires recorded Ina year were in 2011, with 3.8 Mha.

*  From 2001 to 2020, Compeche hod the highest rate of tree cover loss due 1o fires, with on average of
.74 kha lost per year,

Key Ecosystems Susceptible to Forest Fires

Mexico has o vast forest oreo of approximately &4 million hectares, covering 34.5% of the country ond are
clossified info different types bosed on the free species and biome, incleding fropical, temperate, cloud,
riparian, deciduous, evergreen, dry, and moist forests,

Rainfarests are mainly located olong the southeostern Atlantic coast, where the climofe is warm and roiny
throughout the year, with an average roinfall of mere than 2,000 mm and temperatures between 23°C and
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25°C. Despite being portly or entirely destroyed cutside of the protected areas, the Lacandon rainforest
remaoins the largest montane roinforest in North America, providing habitat for joguars, over 1,500 free
species, 33% of all Mexican bird species, 25% of all Mexican onimal species, 44% of oll Mexican divrmal
butterflies, ond 10%% of all fish species in Mexico,

Mexico is home to about half of all pine species (50) and one-third of all ook spacies (arcund 200]. Temperate
forests in Mexico are estimated to have arcund 7,000 plant species. The southwestern Pacific Coast of Mexico
has o series of diverse tropical dry forests adapted fo seasonal droughts. This global ecoregion is made up of
elght terrestrial ecoregions, including Jalisco, Balsas, Bajio, Chiopas Depression, Scnoran-Sinaloan, Southern
Pacific, Sinalean, and Sierra de la Laguna dry forests. The Jalisco dry forests are a diverse reglen in Mexico
where trees lose their leaves for an extended period during the dry seasen, and the forest rarely burns.

Temperate forests in Mexico, especially pine and other coniferous forests have been most vulnerable to fires.
These forests are impartant for their high diversity of pine and oak species, and fire plays a crucial role in their
ecological dynamics. While fire can be destructive, it also serves a beneficial purpose in these ecosystems. For
insteinee, eartain species af pine, such as P deuglosiona, P, durengensis, P socorpa, and P, devenians, depend on
fire to survive, while others, like P. greggii, P atlenvate, and P pafula, rely on fire to promate the release of their
seeds and suppert natural regenerafion.

eanseecs I ©



COMPEMDILNA OF BEST PRACTICES Gz-ﬁ-

' RESTORATION OF FOREST FIRE IMPACTED AREAS -

Causes For Forest Fires In Mexico

The frequency of forest fires in Mexico is influenced by both dimate anomalies and hwman activities, such as the
traditional proctice of slash-and-burn agriculture, intentional burning for agriculture, and land-use change.
Agricultural activities ore estimated fo couse at least 40% of forest fires in Mexico [CONAFORE 20011 The
proximity of agricultural activities fo forests and occessibility to forest ecosystems also offect their fire
vulnerability, Invasive species, changes in land use, aond illegal logging con alse increase the likefihood of
farest fires.

In Mexics, the number of forest fires shows o maximum during the spring months (April to May], L.e. dering the
period of minimum precipitation, when the highest maximum temperatures are observed (Mogon™a, 1999).
After the ondet of the rainy season, between June and July, few forest fires are detected. Therefore, most of the
analysis focuses on forest fire activity during the first half of the year. The seasonolity in forest fires alio
coincides with the beginning of the spring—summer rain-fed agricultural eyele, when slash and burn practices
are commen inmest of the country.

Key Institutions Involved In Forest Fire Prevention and Management In
Mexico

The 1998 record high fire season changed Mexica's fire monagement pelicies and proctices (Redriguez-Treje
at al, 2011). Government agencies, universitias, and institutes—such as the Comisidn Macional Forestal
[COMAFOR), Secretaria de Medio Ambiente |SEMARMNAT), Comisién Macional de Areas Naturales Protegidas
[COMAMPY, Instituto Mocicnol de Investigociones Forastoles Agricolos (IMIFAP), Universidod Auténomao
Chopinge (UACh), ond Colegio de Postgraduadas [CP) loid the foundations for fire ecology research and
proctice, integrated community management in rurol areas, ond fire prevention and combat [Dominguez &
Rodriguez-Traejo, 2008] .

Until 2012, Mexico's national forest fire progrom foossed on completely suppressing fires by confracting
helicopters to douse the flumes. State forest fire programs were weok ond there was litle institutional
coordination, In 2013, the country recognized that the total suppression of fires was not encugh, and the
country's notional forest fire program was restructured to consider the cimate change concems.

An agreement ameong Institutions emerged regarding creating a public policy that recognizes the ecological
and soclal Impartance of forest fires. This policy acknowledges that same fires can actually be benaflcial,
particularly in ecosystems like pine forests that are adapted to fire. Forest fires can promete regeneration by
releasing seeds from cones, controlling pothogens and invasive speces, mainfalning natural pastures, and
protecting wildlife habitat. By occknowledging these ecological and sodal functions of forest fires, the policy
has shifted from one that entirely suppresses fires 1o one that manages them. This shift in pelicy emphasizes o
more nuanced approach fo fire manogement that considers the potential risk and benefits of employing
varied fire management strategies,

Role of Research and Academic Institution in Generating Relevant Knowledge

Histerical advances in fire management, particularly since the 1980z, include growth in the capacity 1o fight
forest fires. During the 1980s, the US Department of Agriculture’s Forest Service and the US Agency for
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Internaticnal Development (USAID), as well o3 the Spanish and Conadion governments, assisted the forest
services of Mexico and other countries of the region in initiofing o formal training plon, which currently
continwes to have on octive training rele.  These organizations hove also provided finoncial and technical
support during periods of extreme fire activity in the region, Presently, the ideals of fire monogement in the
region arg to maintoin oppropricte fire regimes and to restore degroded oreas, conserve biodiversity,
reverse deforestation, maintain and promote the forms of subsistence and locol economies, reduce
catastrophic fires, ond increase the use of prescribed fires with ecologicol ond preductive objectives

Major reforms te fire moncgement in Mexico osccurred post the 1998 fire season, where institutions of research
and leaming ways have significantly contributed, including the Universidad Auténema Chapinge, the
Universidad de Guodalajora, the University of Washington, the Instifute MNodeonal de Investigociones
Farestales [(IMIFAP), and the Universidod Autdnoma Agroria Anfonio Marre. Instrumental non-government
arganizations (NGOs) include The Mature Conservancy and Fonde Mexicano para la Conderveacian de la
MNaturaleza. In addition, the Mexican government (Comisidn Nacional Forestal and Comisidn Nacional de
Areas Prategicdas) has played a eritical role in furthering research on post-fire management.

besides leading ond genercting polices, lows, and operotions the federal government (fire protection
organizations and blodiversity conservotion orgonizotions), hos promoted anclysis ond direction. The
institetions of teaching and research, along with investigoting and incleding these fopics in the universities, thus
contributing to the formotion of new generotions with o new mentality with respect to fire, have alse
porticipated octively and operatively in fire monagement. Together, these organizations form o synergy of
effort and policy determination that would be less effective if any of them were to not participate.

Community Involvement and Engagement in Forest Fire Management

The mojority of forests in Mexico, cround 80%, are communally owned and monaged lagolly. The communial
management of forests provides effective sociol and institutional mechanisms to ensure that locol communities
can be involved in fire prevention and control, post-fire monagement ond restoration efforts.

- Communily-based fire prevention and coantrol committees: In Oaxaca, the government has worked
with local communities to create community-bosed forest fire prevention and contrel committess, These
committees comprise community members responsible for identifying potential fire hozards, developing
fire prevention strategies, and coordinating the response to forest fires In their areas. The committeas also
work with government agencles to oocess resources and tralning to improve fire management skills.

*  Tradilional ecological knowledge: In Michoocoan, the government has worked with indigencus
communities to incorporate raditional ecelogical knowledge inte forest fire management strategies. This
knowledge includes proctices weeh oz contralled burning, which can help prevent the spread of wildfires.

*  Education and awareness-raising campaigns: The Mexicon government hos lounched several
education and awareness-raising compaigns to engoge communities in forest fire management. For
example, the MNational Forestry Commission [COMAFOR) has developed o program called “Fire
Prevention and Control in Forests and Grasslands,” which includes educational materials and training
programs for communities, The program also warks with community leaders to organize community events
to raise aworeness about the importance of forest conservation and fire prevention, ;
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Capacity Building Initiatives

Although the fundamental pillars of fire monagement were not changed, the restructured Mational Forest Fire
Pregram provides enhanced coordination between three fiers of government and increased participation by
saciety in the management of forest fires, Partizularly the range of measures implemented incledes:

*  Increased community-based fire monagement and training for rural teams.

+  Agreements between COMAFOR with federal, state aond local ogencies.

*  Establishment of Incident Command System (IC5) and incident management teams.

= Establishment of the Mational Center for Forest Fire Contral, six regional centres and 32 state centres,
*  Increasing the number of forest firefighters from 5,000 1o 22,000.

*  Upgradation of persenal protective equipment and coquisition of teals, vehicles ond tanker trucks,

*  Improvement in the management of fuels.

*  Copacity building of forest fighters ond technical staff.

*  Bolstering infernational cooperation with the United States, Conada, the Deminican Republic, Colembla
and other Central and Seuth American Countries,

*  Promotion of public engagement,
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Overview =
* Conodao holds 9% of the world's forests, covering an area of 362 milllon hectares, with the forest secter
contributing $34.8 billion to the country's neminal GDP in 2021,

. Since the 19705, the average onnual area bumed has doubled, with wildfire experts predicting this
number will double again by the end of the cantury[ISEPA, 2021 ]. Matural disturbance-related emisions
hove generolly increased since the mid-2000s, with wildland fires alone emitting carbon equal to the
annual tetal carben emisslons from burning fossil fuels ocrass the country.

*  Foctors confributing to changes in the risk ond behoviour of wildlond fires include post proctices of
wppressing fires, expansion of the wildland-urban interfoce and climate change.

*  Long-term solutions to limit the area burned and the severity of fires invelve proactive forest ond fire
management strategies such as reducing fuel loods by thinning trees, conducting planned burms, remaving
deadwood, planting fire-telerant free species and creating odditional fire breaks.

Tree cover loss due to Fires: From 2001 1o 2021, Canoda lost 24.8Mha of tree cover from fires and 19.9Mha
from all other drivers of forest loss, The year with the mast tree cover loss due to fires during this period was
2013, with 1.98Mha lost to fires - 7 1% of all tree cover loss For that yvear.

Regions with Most Tree Cover Loss Due To Fires: From 2001 to 2021, Saskatchewan had the highest rate of
tree cover loss due to fires, with an average of 292kha lost per yeaor.

Key Ecosystems Susceptible to Forest Fires

The majerity of the burned area coours in the bereal and toiga forests. Lightning and pecple are the main
Ignitian agents In Canadao, accounting for rovghly 50% of fires each. Forest reglons of Cancda include Bareal
Farest, Great Lakes- 5t Lawrence Forest Region, Acodian Forest Region, Dedduous Forest Region, Coast Forest
Reglon, Subalpine Forest Region and the Columbio Forest,

Causes for Forest Fires in Canada

Multiple foctors contribute to changes in the risk and behoviour of wildland fires. These include post practices
af suppressing fires, which have disrupted the natural rele of wildfires in restoring ecosystems. Additionally,
Indigenous eultural burning, which hos been vsed for thousands of years te manage landscapes, has been
excluded. Another facter ks the exponsion of the wildlond-urban interfoce, which has led to more people,
octivities, ond ossets in forested areas. Climote change is clso significant, with rising femperotures, irregular
precipitation patterns, and drier forest conditions exacerbating fire risk,
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Key Institutions Involved in forest fire Prevention and Management in

Canada

*  HMotural Resowrces Conada (MRCAN] is the department of the Gevernment of Canoda responsible For
developing ond implementing policies related to forest fire monagement, as well os providing scientific

research and technical experfise.

= Porks Conada, the agency of the Government of Canada which manages the country’s protected areas,
is responsible for managing natianal parks and ather protected areas. They play a key rale in preventing

ond managing fires within these areas,

. Provinclal and territerial agencies hove their ogency responsible for forest fire management. These
agencies coordinate fire suppression efforis, provide public education, and monitar fire actlvity within

thelr jurisdiction.

*  The Conodion Interagency Forest Fire Centre [CIFFC) is the notional orgaonization thot coordinotes

firefighting resources acrass Canada,
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*  Public 3ofety Conoda coordinates and supports emergency maonagement efferts in Conada, including
forest fire management. They work to ensure that emergency responders have the resources they need to
respond to notural disasters, including fires.

Role of Research and Academic Institution in Generating Relevant Knowledge

*  Wildfire reseorch in Conodo achieved o significont accomplishment with the development of the
Canadion Forest Fire Danger Rating System (CFFDRS), which includes the Fire Behaviour Predictian (FEP)
Systermn and the Fire Weather Index [PWI) Systemn, The Canadion Wildland Fire Information Sy stem
(CWFIS), provides data and maps of fire danger conditions ocress Canada,

*  The Wildfire Threat Rating Svstem (WTRS] assesses ond maps four main components of fire risk - ignition,
values at risk, suppression capability, ond expected fire behaviour

*  The Conadian Forest Service has developed extensive fire models and applications, ranging fram hourly
predictions of fire growth to long-term assessments of fire susceptibility over multiple years,

*  The Probabilistic Fire Analysis System (PFAS) is o long-ronge fire growth medel that combines the
probability of o fire's spread with It survival.

Community Invoelvement and Engagement in Forest Fire Management

In recent vears, Conoda hos mode significont strides in recognizing and respecting the rights of Indigenous
peoples, os outlined in the United Mations Declaration on the Bights of Indigencus Peoples (UMDRIF) and the
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