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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

eeoasecs NN



COMPEMDILNA OF BEST PRACTICES Gz-ﬁ-

' RESTORATION OF FOREST FIRE IMPACTED AREAS -

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),

eeoasecs NN



A2 (mid-high)
Emissions
scanario has
affected the
glabal
dlistribution
of pixels thet
arg prong o
catching fire.
[Erawchud,
et al., 2009

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.
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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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establishment of the Truth and Reconciliation Commission [TRC)L This has led to greater efforts to invelve
Indigencus commumities in decision-making, parficdarly in the context of meeting international conservation
targets such as those set outin the Convention on Bislogical Diversity (RO,

The Government of Canada has ereated the Indigensus Guardians Pragram to support these conserveafion
efforts. There is a wigque opportunity te combine community-based knowledge and expertise with western
sclence to protect and restore resilient ecosystems. The Canadion Forest Serviee (CF5), Enviranment and
Climate Change Canada (ECCC) and Parks Conada, are working with Indigenous leaders and scholars to
support community-led conservation efforts and achieve conservation and restoratien goals.

Capacity Building Initiatives

The Conadion Interagency Forest Fire Centre [CIFFC) plays o key role in capacity bullding for post-fire
management supporting federal, provincal, and local agencles invelved in wildfire monagement and
coordinating resources, providing training and equipment, and supporting research and development in
wildfire monagement. The Fire Smart Program also provides education ond resources to help communities
develop and implement effective wildfire mitigation strategies with the objective to reduce the risk of wildfire
deimage o homes and ather struchures,

In oddition, many provinces and territaries in Canoda have their copocty-building progroms for post-fire
manogement. For example, British Columbio's Strategic Wildfire Prevention Initiative provides funding and
resources for commumity-based wildfire prevention projects. In contrast, Alberta’s Fire Smart progrom
provides edvcation and resources to help communities reduce the risk of wildfire domage to homes and ofher
structures,

7 T *hane e



GZ@ G20 MEMBER COUIMTRY PROFILES

e (M FIOREST FIRES ; .

it UNITED STATES
. OF AMERICA

—— \

Country Overview of Forest Fires =

* Owver the past few decades, the Mational Interagency Fire Center (MIFC) has reported an average of
around 70,000 wildfires per year Inthe U5

. The extent of lond burned by wildfires hos also been on the rise since the 1980s. In foct, of all 10 years
with the mest acreage burned have ccourred since 2004, with the peak year being 2015 (Davis, 2022,
These trends coincide with some of the wormest yeors on record noficrwide,

¥ The proportion of land suffering severe damage from fires hos ranged from 5 to 23% of the total
burned ared each year between 1984 and 2020. The Western US is particularly susceptible ta large
wildfires, and some regions in the West and Southwest hove seen the largest increases in burned
acrecge.

' As per Globaol Forest Watch, the United States has lost 11.1 Mha of tree cover from forest fires during

2001-2021.
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Tree Cover Loss Due To Fires: From 2001 to 2021, United States lost 11,1 Mha of tree cover from
fires ond 33.1Mha from all other drivers of loss, The yeor with the most tree cover loss due fo fires
during this pericd was 2015 with 92 2kha lost to fires - 40% of all tree cover loss for that year,

Regions with Most Tree Cover Loss Due To Fires: From 2001 te 2021, Alaska had the highest rate
of tree cover loss due fo fires with on average of 26 1kha lost per year.

Proportion of Tree Cover Loss Due Te Fires: Fires were responsible for 25% of tree cover loss in
United Stotes batwean 2001 and 2021,

Key Ecosystems Susceptible to Forest Fires

Fire activity in Morth America is highly driven by fire exclusion, the increase in wildiand urban interface [WUI)
and a lengthening of the fire season. Over the past decade o marked increase in fire season length In ports of
Alaska and the western United States hos been experienced, largely Impacting the State of California.
Individual fire incidences are alse chserved to be gefting larger, with prominent examples being the 2021
Cixle Fire, named the second-largest fire in California histary, the Bay Area fire, one of the largest wildfires
recorded In US history, the 2018 Butte County Fire and the 2017 Tubbs Fire [ucdavisedu, 2020.}. Although
Forest fires can occur In any forest rype, farest types that have been more susceplible thon others due to factors
such as vegetation density, climate, and tepegraphy include:

Morthern Mixed Forest is o tronsitionol between the evergreen-dominated forests fo the north and the
broadieaf-dominated forests to the south.

Californian Chaparral is a shrubland plant community and geographical feature found primarily in
Califernia, southern Oregon, and the northern portion of the Baja Califernia Peninsula in Mexica. It i3
shoped by a Mediterranean climate [mild, wet winters and hot, dry summers) and infrequent, high-
Intensity crown fires.

Boreal Forests of the United States can be found In Aloska and ore charocterized by dominant tree
species such as fir, spruce, larch, aspen, and jack pine.

Pacific Coast Evergreen Forest is cne of the largest temperote rainforests in the world, native to the
Maorthiern and Southern Colifornio Coost Ronges ond the Sierra Mevado of central and northern
Califernia; the Tronsverse Bonges ond Peninsulor Ranges of southern Colifornia; and the southwestern
Dregon Coast Ronges,

Coastal Plain Mixed Evergreen Forest con be found in the southern cogstal plain region from
southeastern Virginia ta eastern Texas.

Great Plains Grasslands span aver 180 million ccres, crossing five LL5 states and two Canodian
provinces. This short- and mixed-grass prairle s ane of only four remaining Intoct temperate grasslands
wiorldwide,

Eastern Deciduous Forest ecosystem stretches over 246 states from Florida te Mew England and southern

Caonada, extending as far west as Texos ond Minnesota.,

Montane Forests are found ot elevated plateous and mountains of the Scuthwest,
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*  Hawalian Tropical Rainforests are o fropical maist broadleaf forest ecoregion in the Hawaiian llands

that covers an area of &,700 km' (2,600 sg mi) in the windward lowlands and montane reglons of the
lal@mds,

Cavuses of Forest Fires in USA

Mearly B5 percent of wildland fires in the United States are coused by humans. Human-caused flres result fram
campfires left unattended, debris burning, equipment vse and malfunctions, negligently discorded cigaorettes,
ond intentional acts of arson.

Key Institutions Invelved in Forest Fire Prevention and Management

The United States has five federal regulatory agencies responsible for monaging forest fire response and
plonning across §7& million ocres of land. These agencies are the Bureou of Land Management [BLM), the
Matlonal Interagency Fire Center [MNIFC], the Motional Park Service [MP3), the Federaol Emergency
Manogement Agency [FEMA), the United States Forest Service [USFS], and the United States Fish and Wildlife
Service {USFW3). In addition to these federal agencles, wildfire monagement is alse carrled out by state,
county, and local fire management orgonizations.

Role of Research and Academic Institution in Generating Relevant Knowledge

Forest and wildland fire monogement agencies in the United States were primarily established during the
early 19005 in response to maojor fire incidents that cowsed significant loss of life and destruction of homes and
maturcl rescurces,

Recent research on post-fire issues in the United States has included stabilization freatments (Burned Area
Emergency Eesponse), including post-fire treatment justifications, post-fire flooding and debris flows, fusl
management, salvage, seeding and conifer regeneration.

The United States hos alse achieved significant achlevements in the remote-sensing-based wildfire monitoring
programs and including the Matlonal Interagency Fire Center (MIFC) Wildland Fire Assessment System
{WFAS], Geaspatial Multi-Agency Coordination (GeoMAZ) Wildfire Mapping, and Fire Information for
Resource Management System [FIRMS)L In addition, the Firefly program developed by the University of
Berkeley, Califernia, also uses data from several sources to generate fire maps helping decision-making
processes for fire monagers and responders.

The UEDA promotes research focused on understanding the mechanisms of soil recovery ofter wildfires
through the USDA Forest Service Soil Severity Program,

Community Invelvement and Engagement in Forest Fire Management

* The Matienal Cohesive Wildland Fire Management Strategy, developed by the LS Forest Service, the
Deportment of the Intericr, and the Mational Association of Stote Foresters, aims to promote colloboration
ond coerdination omong federal, state, local, and tribal gevernments, as well s with communities and
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other stakehclders, to reduce the risk of wildfires ond to manage the impocts of wildfires better,

One of the key elements of this strategy 15 to incorporate traditional ecalogical knowledge inte wildfire
management and post-fire management planning.

Community engogement has been implemented in the United States by creating Fire 3ofe Councils, which
are community-led orgonizotions that mobilize residents to protect their homes, communities, and
environments from catastrophic wildfires,

Community Wildfire Pratectien Plans (OWPPi] are alio developed through collaberation between
communities and gavernment agencies to identify areas of high wildfire risk and to develop strategies to
reduce thel risk.

Further, several programs, such as Firewise USAR, are oriented towaords community preparedness for
wildfires ond provide resources and tools to become more fire-odopted.

Capacity Building Initiatives

The Mational Fire Plan, established in response ta the 2000 wildfire season, aimed to reduce the risk of
wildfires by providing resources fer preparedness, suppression, and restoration efferts. The plan included
pravisions for community education and ovtreach, firefighter training, and post-fire rehabilitatian.

The Fire Adopted Communities pregraom, which is a partnership between the Mational Fire Frofection
Associofion and the USDA Forest Service aims to enhonce copocities through the provision of resources and
support for communities to become more resilient to wildfire by promoting effective land wse planning,
community engogement, and preporedness plamming.

The Mational Interagency Fire Cenfre provides support to federaol, state, ond local agencies invelved in
wildfire monogemant and coordinates resources, provides troining ond equipment, and supports research
and develapment Inwildfire manogement.

The Burned Area Emergency Respaonse (BAER] program is a rapid assessment and response effort initiated
after a wildfire fo evaluate patential post-fire risks, such as floading and erosion and provides technizal
and financial assisfonce to offected communities and orgamizations te wpport past-fire restaration
efforts.

The loint Fire Science Program [JFSP), which is o colloboration between various gevernment ogencies,
vniversities, ond non-profit crgenizations, supperts research and knowledge exchange reloted to
wildland fire science. The IFSF provides funding ond resources for research projects that aim to improve
the understonding of wildfire behaviour, impocts, ond monogement strotegies.

The USDA Forest Service also provides a varlety of capacity-bullding programs, including the
Collaborative Forest Landscope Restorotion Progrom, which supperts collaborative efforts between
federal, state, ond local entities fo Improve forast health and resilience, and the Hazardous Fuels Beduction
Program, which provides funding and technical assistance to reduce the risk of wildfire through fuel
reduction projects.
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2.2 REGION : EUROPE

-_
The daoto ond description provided under this section pertains to the remainder of the EU countries
{rumbering 23] os three countries, namely ltaly, Germany and France, are considered individually in the

G20 grouping.

Overview

*  Despite o general decreasing trend in the orea burned by fires in Evrope since the 19805, Portugal stands
aut as the enly country with anincreasing trend,

v ‘While there has been some variakility in fire activity due to fovourable fire weather, the overall frend hos
been upward since the 19704

Howawer, fire frequency has decreased since ifs peak during 19%90-2010, and the average size per fire
has olo reduced in southern Burope, from almost 20 hecfares on average in 1980 fo 7 hectores on
average in 2019,

*  Howewer, climate change has begun fo impoct Europe’s weother pofterns, with 2019 recording the

whiar frest ‘|"EI'I"IpErI:I|IJl'=' o rEco r-:.:| taried Fe=cipf li:mper rtlires cxcecdir‘lg n-n:m-:.|| fempara Fures Eq.l I:I.S =] 1 .Sc{:
comparedte 1981-2010.

*  The length of the fire season is increasing in ports of Europe, including 3poin and central Europe, whila
decreating in ather areas like paris of Scandinavia, Meveriheless the frequency of lang fire teasons i

increasing inmost of southern Evrope, ports of Mordic countries, and Eurapean Russia,

Tree Cower Lost Due To Fires : From 2001 to 2021, EU lost 10.88kha of tree cover from fires and 2,02
Mha from all other drivers of loss,

Regions with most Tree Cover Loss Dve To Fires : A northword exponsion of moderate fire donger zones in
wastern-central BEurope i3 expected, but the countries with the highest absolute fire danger will remain
Pertugal, Spain and Turkey,

Proportion of Tree Cover Loss Dve To Fires: Fires were responsible for 5.37% of tree cover lass in EU
beatween 2001 and 2021.

Saurew: Trlabal Foresl waich
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Key Ecosystems Susceptible to Forest Fires
The most significant events in Europe for the period 201 5-2020 are as follow:

* In July 2018 in Greece, several fires started around Athens during high fire danger canditions (Le., hat,
dry, windy weather]. With flames reaching 30 mefers high, fires spread fost and reached settlements,
taking the population by surprise. One hundred persons died, 18650 homes were destroyed, ond nearly
1,500 hectares burned.

*  In 2017, Rghtming-caused fires sparked in Porfugal during severa fire danger conditions, burning aver
200,000 hectares, One hundred twenty persons died, mony trapped in their cars while trying to drive
away from the fast-spreading fires.

*  In 2018, unusually warm ond dry conditions fovoured fire spreod ooross Scandinavia, Sweden waos
particelarly impacted, with 23,000 hectares burned, mastly forests, in a country where fimber is o majer
source of revenue, and between 300-500 people were evacuated,

*  In 2020, wildfires in the exclusion zone of Cherncbyl 2020, in Ukroine burned nearly 50,000 hectares.
* In Poland In 2020, during prolonged drought conditions, human-cawed fires spread through the Blebrza

Matlonal Park, the largest protected area In the country. Fires burned nearly &,000 hectares, or 10% of
the park, which Is hame o excepfional bladiversity.

Cavuses for Forest Fires in EU

*  Ower %5% of fires in Europe are human-cowsed and often linked to accidents, taurism, and arson,

*  Besides the Mediterroneon climare conditions [dry ond worm summer] prone to fire ignition ond
propagation in very flommable vegetation, Mediterronean regions are also chorocterized by oreos
where wildlond vegetation intermingles with humon settlements, the so-called wildlond-urbaon interfaces
[Vl The extension of the wildland-wrbaon interfoce that concentrates both assets and fire ignitions
combined with anthropagenic climate change has been exacerbating fire risk in southern Europe, as seen
throughout the world.

+  Development of extensive Wil in Mediterranean Europe has contributed to a worsening forest fire risk.
The existence of diverse interfoce typologies [iscloted housing, scottered housing, densely dustered
howsing, ond very dense clustered housing) further complicates the sitvation.

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

The development of an EU Forest Policy began with the Council Decision 89 /347 /EEC and the Thomas Report
an the Euvropean Union's forestry strategy in the early 1990s. While no EU Treaty provides for a
comprehensive common policy, the EU has recognized forest fires as a commeon issue in all regions and has
taken action to support farest conservatian and management.

*  The EU's approach to forest fire protection has shifted from concerns for protecting forests, peaple and
property to the broader scenorio of environment ond climate change. The Ewrcpean Parlioment hos
adopted various resolutions and reports to enhance the protection of EU forests, induding the “European
Parlioment Resolution on Matural Disasters” in 2005 and the EU “Forest Action Plan” in 20064, These

initiatives invite Member States to support forest fire prevention measures, restoration of forests domaged
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by nateral disasters and fire, studies on the cowses of forest fires, owareness-ralsing compalgns, tralning,
cind demanstration groajects.

*  The "Green Poper on ferest protection and information” in 2010 was an opportunity to discuss options for
ensuring that forests continue to perform all their productive, socioeconamic, and environmental functions in
the future. The "Arsenis Report” in 2011 highlighted the importance of forest fire prevention through
londscope planning and conmactivity, Infrastructure, and training.

*  The EU's ocfivity concerning forest fires hos evaolved from o sectoricl activity in agriculture to a crucial
environmental issue under the competence of the Directorate General for Environment (DG ENY) since
2003, The EU hos implemented measwres and provided funding to support forest fire prevention and
protection as part of its broader efforts to address envirenmental and climate challenges.

*  The new EU climate adaptation strategy aims ta build a climate-resilient Eurcpe by mitigating the negative
consequences of climaote chongs, such os the impacts of forast fires, by 2050,

*  Maodern sotellite missions such os EUMETSAT's Meteosal gecstationary sotellites, Metop Polar-arbiting
Satellites, ond the Copernicus Sentinel series provide diverse dota for various crucial fire-related products,

= The Copernicus Atmosphers Monitoring Service [(CAMS) Global Fire Assimilation System [GFAS] brings
together observations from different sotellite sensors of fire rodiative power from active wildfires the
world aver to estimate the emissions of pyrogenic pollutants in near-realtime. The estimated emissions are
then used in the CAM3 globel and forecast systems ta predict the smoke transport and petential air quality
impacts up ta 4-3 days ahead.

= Mext-gensration satellites and relafed preducts will suppert this endeavour. ELIMETSAT's Meteasal Third
Creneration (MT3S] geostationary satellites and Metep - Second Generation pelar-orbiting sotellites are
potentially revelutionizing firefighting and recovery strafegies.

*  Emergency Response Coordinotion Centre (ERCC) is the emergency response hub of the European
Commission. Upon an affected country's activation of the European Union's Civil Protection Mechanism, the
ERCC coordinafes assistance on the European level and ensures that the help provided s efficlent and
effective. When national capacities to respond to forest fires are swrpossed, Europeon countries often
show solldarity by sending ossistance in the form of water bombing alreraft, helicopters, fire-fighting
equipment and personmel.

Role of Research and Academic Institution in Generating Relevant Knowledge

Te maniter trends in forest fires, the Buropean Forest Fire Infermation System [EFFIS), managed by the Joint
Research Centre [JRC), reports on the number of fires and the burmt area. In recent decodes, the EU has
invested 103 million Eurcs in 5& forest fire-relotedresearch projects in various fields [security, spoce,
agriculture and forestry, anvironment, efc.jand with various instruments [large or smaller callaborative
projects, fellowships, exchange schemes ond netwarks), Future research under Horizon 2020 (201 8-2020) will
focus on innavative salutians, including ecosystem-bosed opproaches, to reduce wildfire ritk under new trends
in climate, demogrophic and land use change. [reference: hitps://research-and-innovation.ec.europa.
eu/system files /201811 feu_research_and_innovation_to_support_forest_fire_ manogement_pelf]

Amaong the erganizations invalved ot the EFFIS are several country-level forest and disoster mancgement
agencies. Among the Universities and research institulions invelved in forest fire research are: University of
Matural Resources and Life Soences, University of Matural Resources and Life Sciences, Brandweer Mederland,
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Institute of Safety Department of Envirenmental Sclences, Waogeningen University, Forest Besearch Institute,
Paland, Instituto da Conservagio da Matureza e dos Florestas, Portugal, University of Belgrade- Faculty of
Forestry, Mational Forest Centre; Forest Research Institute — Slovak Rep. and the Swiss Federal Research
Institute WSL. [reference: hitpa:/ fefflsjreecsuropa.eu /parmers).

Community Invelvement and Engagement in Forest Fire Management

Invelvement of the local communities in preparedness is vital for reducing and mitigating of fire hozards and
loss of life and property. Research, Risk reduction, Readiness, Response and Becovery have been adopted ai
part of the integrated appreaches to fire management, Indigencus fire management and community-based
fire managemant are areas that have received affention. [reference: FAD, 2011, Community—Based fire
management & review, FAD Forestry Paper 166, Bome Pp 99]

The island of Kythira in Greece suffered o major forest fire in 2017 that burned 8.91%% of its total area and
revealed many challenges regarding fire monagement. The Hellenic Society for the Protection of Mature,
along with the Instinute of Mediterroneon ond Forest Ecosystems, initioted Community involvement that
included: Assessment of the risk of destruction of structures with community volunteers, Yeluntary field octivities
by volunteers and students, including reforestation of selected sites, and vnderstory fuel monagement In
selected stands along reads and fuel treatment.

[reference: Xanthopoulos G, Athanasiou M, Mikiforaki A, Kooukis K, Mantokas G, Xonthopoulos B, Popoutsakis
i, Christopoulou A, Sofronas 3, Gletsos M, Varela V. Inmovative Action for Forest Fire Prevention in Kythiro
Islond, Greece, through Mobilization and Coeperation of the Population: Methodalegy and Challenges.
Sustainability, 2022; 14(25:594, https:/ /doi.org,/10.3390,/501 4020594],

Capacity Building Initiatives

aFIRECOM [https:/ /efirecom.ctfc.cot /#lang=en] aims ot enhancing the resilience of citizens to wildfires in
inferfoce areas from the Mediterranean region through effectively prometing and increasing owareness and
parficipation in the culture of risk with updoted knowledge ond best proctices. This is done throuwgh 1.
Development of o communication toclkit for three toarget cudiences i) Communities and municipalities
{inhabitonts ond monagers of wildlond-urbon interface], §i) Schelars, youths and their teachers, i) Journalists
ond medio professionals. ond 2, Edition and dissemination of eperational ond strategic recommendations for
improving communication on risk ond reduding social vulnerability to wildfires in Mediterranean areas,
transferred to the relevant outhorities.

[reference: Eurepean Commission, Directorate-General for Research and Innovation, Valleje Calzada, V.,
Faivre, M., Cardose Castra Rege, F, et al., Forest fires : sparking fire smart palicies in the EU, Faivre, M, editor),
Publications Office, 2018, hitps://data.evropa.eu,/doi /10,2777 /181 450]

The EU Civil Protection Mechanism coordinates pan-European assistance. It ensures that all EU Member Stotes
ond participating states to the Mechanism receive timely informaticn in times of crises and emergencies. Upon
its activation by any country worldwide, the Mechonlsm ensures the rapld deployment of resources and
personnel that are tallor-made to fit the needs of each emergency.

[reference:https: / /civil-protection-humanitarion-oid .ec.evropa.eusystem files / 202 2-1 2 /Fst% 20Foresti:
20fires%20EM, pdf].
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Country Overview of Forest Fires =

*  Between 2009 ond 2017, over 258 thousand wildfires in Englond, were burning nearly 37 thousand
hectares.

*  The 2018 wildfire season in the UK was similar to or slightly worse thaon 2003 but possibly not as severe as
1995 and 1976,

* It is difficult to compare wildfire outhreaks in the past and drow conclusions about their relofive severity
due to differences in how fires hove been reperted over the years,

* Mot of the lond area burmt by wildfires across the UK is arable, grassland, or mountain and heath epen
habitats. Between 2009 and 2017, woaodland and forest fires accounted for less than 5% of the land area
burnt in England.

Tree Cover Loss due to fires in the United Kingdam : From 2001 te 2021, United Kingdom lost 23.7kha of
tree cover fram fires and 483kha from all other drivers of loss, The year with the most tree cover loss due
to fires during this period was 2009 with 2.7 4kha lost to fires — 7.3% of oll tree cover loss for that
year.

Propartion of Tree Cover loss due to fires in the United Kingdom : Fires were responsible for 4.7% of tree
covar lossin United Kingdom between 2001 and 2021,

Ruogions with most free cover loss due fo fires in the United Kingdom : From 2001 to 2021, Scotland had the
highest rate of tree cover loss due o fires with an averoge of 605ha lost per year.

Key Ecosystems Susceptible to Forest Fires

* | the UK, fire octivity is mostly limited by fuel moisture conditioning and feel availability, e, the amount of
dry vegetation or soll [Le. peat] susceptible to burn, hence it does not have to be warm for fires fo oocur in
the UK, in foct, fires often occur in dead and dry winter fuels, However, there are vseally two fire seosons,
the main ane inspring ond a secondary one in mid-late summer.

*  The majority of wildfires ccour In grasslands and broad leaved woodlands, although, in terms of the size
of the area, heath lands, meorlands, and graslands present the largest burnt areas. The intensity of most
LK fires is usually low to moderate, with fire mostly offecting surface fuels, although crown fire behaviour
has been known te eccur in conifer forests (e.g., Swinley Forest, 201 1) as well as smouldering fires in peat
soils (see Cose Study in section B of Soddleworth Moor),
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* A great proportion of fires affect vegetated areas In close proximity to built-up areas, which is an
important factar to cansider in regards both the risk to heman health and assetsh, This makes UK wildfires
particularly challenging regarding to both their risk and threat| Belcher at al.,, 2021).

Causes of Forest Fires in UK

LLE. wildfires moy be cowsed by orson, escoped prescribed burns, discarded cigorettes barbecuves, and
sparks from power lines, vehicles, or ordnance in military training areas.

Julia Mc Morrow School of Environmend and Development, and Fire Research Centre The University of Manchester,
LLEWILDFIRE IN THE LIWITED KINGDOM: STATUS AND KEY ISSUES: Proceedings of the Second Conference on the
Human Dimensions of Wildland Fire GTR-NRS-P-84.

Key Institutions Involved in Forest Fire Prevention and Management

*  The Maotional Fire Chiefs Council {NFCC) is the professional volce of the UK fire and rescue service. This is
advised by its specialist wildfire tacticel advisars [WTAs),
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UK Mational Besilfence has taken an a greater rele in coordinating the management and deployment of
the WTAs,

The England and Wales Wildfire Forum (EW'WTF] is o multi-agency stakeholder group of public, private
and third-sector parties which works to address wildfire issues. The forum shares vpdates omongst
members about relevant policy, guidance, research, opporfunities and wildfire news, During 2021,
EWWF and the Scottish Wildfire Forum provided an evidence submission to The House of Lords Select
Committes on Risk Assessment and Risk Planning, which considered assessment and risk planning in the
context af disruptive national hazards.

The Home Office hos produced a Wildfire Framework with support from the EW'WF and government
departments, principally The Department for Envirenment, Foed and Rural Affairs, Defra, the Cobinet
Ofice and the Department for Levelling Up, Housing and Communities (DLUHC), This is a significant and
vary welcome document as it “identifies responsibilities, clarifies relationships and focilitates coordination
at government level and between key wildfire stokehalders, in England.” Therefore, guiding how the
EVv'WF ond other pormers lioise with government in a coordinated opprooch to wildfire mitigation is of
fundamental impartance,

Role of Research and Academic Institution in Generating Relevant Knowledge

UK Wildfires and their Climate Challenges: This repart assesses the magnitude of present and future LUK
wildfire risk In the context of climate change, togeather with a review of the response to that rlsk in terms of
adoptive risk manogement. The repert offers o more comprehensive assessment of wildfire risk for the
third CCRA, bringing together new evidence that has emerged aver the past five years,

An analysis using a version of the Met Office wildfire medel and the latest UKCP1 8 climate projections
[Arnell et al,, 2021) showed bow climate change substantially increases fire danger acrass the whale LIK,
The greatest absolute fire danger is in the south and east, although the danger is projected 1o increase
everywhere. Results are avoilable of uk- criorg. The projected omount of change varies to o certain
extent across different indicators of fire danger, suppoerting the need 1o develop o fire danger rating
system toilored to UK conditions,

In January 2021, the UK Wildfire Research Group met virtually for o second time to bring together
researchers and practitionars to develop proposals for the research recommencdations defined in Motural
England’s “The couses and prevention of wildfire on heath-lands and peat-lands in England (MEERD14}",
This followed up the series of focused breakout room discussions, and perticipants explored the topics to
identify potential colloborations and funding sources o progress the topic within the research community.

"Tawerrd a LK fire danger rating system: Understanding fuels, fire behavieur and impaets” - At the start of
2021, the MERC-funded UK Fire Donger Rating System project (UKFDRS) was still working through the
disruption due to the Covid-1% pandemic, Thraugh 2021 we were able to restart our field monitaring and
laboratery work, and in spring 2021, several full-time postdectoral research assocates and technicion
roles joined the project. In September 2021, the project feam met in person for the first fime ot Woreham
Forest to explore recent fire activity and to further develop research activities across the different work
packoges.

A collaboration between Four UK universities (imperial College London, King's College Londen, University
of Reading and Royal Holloway, University of Londan), it is  ten-year, £10 million activity addressing the
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many challenges of wildfire, integrating approaches from the secial and nateral sclences. It aims to
develop theory ond odvonce prediction copability for wildfire; quantify its impocts on societies ond
economies; and initiate a process leading to better ways for people, ecosystems and wildfire to coexist.
For mere information, please visit the project website: wildfire{@@imperial.ocuk. (Source: Forestry
Commissian, UK),

Community Invelvement and Engagement

*  Community-bosed solutions first appeared at local, regional, and then naticnal levels during the 1990s,
long before formal aworeness and government policy began to deal with the fssue.

*  These local wildfire groups and later regional ond national forems evabved in response fo crisis events, A
patchwork of local solutions developed in Scotland, ocross England and in Wales from this bettom-up
process. Knowledge of wildfire monagement has grown within these informal networks and diffused
vpwards from locel ond regional fo notional.

*  local ond regional fire groups: Local stakehaolders have taken ownership of the wildfire problem, forming
wildfire groups in colloboration with locel FES and working ocross conventional institutional boundaries.
The Peak DHstrict Fire Operations Group was founded in 1997, It became a model for other local wildfire
groups, as has its Scottish equivalent, the South Grampians wildfire group.

*  These self-assembling local groups have co-produced knowledge of the maonagement of wildfires.
Exomples include local fire plans with inventories of fire fighting eguipment, emergency contacts, vehicle
rendezvous and occess points, and woter sources for fire fighting.

*  Mational Forums are cross-secter, multi-agency groups of public, private, and third-sector stakeholders
aestablished to oddress wildfire isswes, but they are non-stotutery. Their roles include coerdination,
lobbying for chonge, serving os centres for knowledge exchange, and o polnt of consultation fer
government bodies.

*  Local Besilience Forums and Community Risk Reglsters: The Civil Contingencles Actin England also reguired
Lecal Resilience Forums to undertake contingency planning, Lecal RBesilience Forums are multi-agency,
consisting of Cotegory 1 responders in o Police Areo [emergency services, including Fire Authorities),
Category 2 responders, including Local Autherities, the Health and Safety Executive, Environment Agency,
and nvited groups.

Capacity Building Initiatives

University-based knowledge exchange projects have also helped build o cross-disciplinary and cross-secter

national wildfire community.

Initiatives hove incleded: Fire Beaters [20086-2008), the Fire Interdisciplinory Research on Ecosystem Services
(FIRES) 20072009 seminars and the resulting influential policy brief whose recommendations directly
influenced the Chief Fire Officers Associafion Wildfire Group’s action plan; collaborative heather burns with
Morthumberlond FES and five universities, et
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Overview o

* With respect to large wildfires, Fronce has been divided into six environmental units, The nerthern region,
which Iz leis fire-prone corresponds 1o o femperate climate in which average swmmer tempearalures are
relatively low. This region covers more than half of France but contributed only 1.9%% to the natienal
burned area frem2001 to 201 6.

*  The Alpine region, dominated by conifer forests of high elevation ond breadleof farest at low elevation,
contributed 2.3% to the national burned area during 2007 to 2014,

*  The western region, cerrespending to the southern Atlantic ciimate charocterized by warm ond dry
summers coupled with mild and humid winters, confributed 5.4% to the noticnal burned orea during 2001
te 2014,

*  The Mediterronean mauntains, combine the influence of both Mediterranean and mountain dimates, and
contribute 34.8% to national burned area durlng 2001 to 201 4.

*  The Mediterranean nerth contained holm-sak and cork-cok-deminated vegetation contributed 25.7% 1o
the national burned area during 2001 to 201 6.

= The Mediterranean south, a low-glevation area spanning the Bhiéne delfa contributed 7.1% to the national
burned area during 2001 to 201 &, The high percentage for the Mediterronean north illustrates thot large
wildfires accur when multiple conditions are gathered, namely high winds, dry fuel and low soil moisture
levels, Long-term drought is o significont predictor of large wildfires in lommability-limited systems such
as the Alpine and southwestern regions,

Key Ecosystem Susceptible to Forest Fires

® 5o for, forest fires do not constitute a significant hazard in the central and nerthern parts of the Alps, At the
some fime, on the southern side, they are more common even if the fire number and the burned area are
low eompared to the neighbouring Mediterranean area, where the dimate favaurs the development of
frequent and large wildfires.

*  Due ta their high potential impact in terms of human lives, commodities and notural heritage, the Alpine
forest fires require a relatively lorge omount of resources for fire-fighting and preventlon: the
mauntalinous environment makes firefighting very difficult, and rapid intervention is required becouse the
fires readily endanger human activities and infrastructures. Furthermore, secondary damages via other
consecutive notural hazards, such as an enhancement of debris flows, erosion and avalanche danger, may
BECUT, 106,
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*  In southeastern France, most of the large fires (>120ha) occur within the coastal Mediterranean areas,
whereas the mauntaing (the Pyrenses, Sauthern Maswif Central and Southern Alps) are less affected. In
1973=2013, on average, 6% of the annual burnt area in scutheastern France burnt during July and
Auvgust. Corsica is by far the most fire-prane reglon of southeastern France.

*  Trends of fire activity and cimate ooross the Mediterranean and mountaln ecosystems of south-eastern
France over the pericd 1973=200% show o general decrease. However, extreme conditions in fire
weather (fire danger indices) have greatly Increased in south-eastern France over the past four decades:
the flammability of ecosystems in south-eastern France has probably increased in these recent decades.

Causes of Fire

*  Regording the causes of large fires in France, the proportion of unknown couses was high till 2003, Lorge
fires cousad by lightning were rare in 3outhern France. Arson wos the main known couse in Southern France,
especially in 2000, 2003 and 2005, during which fire weather canditions were the mest severe. Increosed
fuel occumulation and connectivity and more frequent extreme weother events, were thought to have
prometed an increase in large fires.

* With respect to climate effects, the situation is even mere complicated becouse climate affects wildfires in
two opposing ways, In dry ecosystems, wet conditions may be so rare that insufficient fuel acocumulates to
start large fires, aond fire octivity is limited. These oreas have a fuel-limited fire regime. In moist
ecosystems, on the ather hand, dry conditions may be 5o rare thot fuel doesn't get sufficiently dry to sustain
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fire spread, These areas have o drought-driven fire regime, However, the alternation of wet ond dry
canditions, favaurs fires by increasing the amount of fine fuel in the litter, grass and shrub layers during wet
periods, which burn mere intensely in subsequent dry periads. In Mediterranean ecosystems, bath fuel-
limited and drowght-driven fire regimes are present,

Key Institutions Involved in Forest Fire Prevention and Management

* Infire protection, the French state services take three types of adticns: (o) fire prevention education for the
public, {b) surveillance of forested areas for early fire detection, and (c] vegetation management fo
reduce fuels,

= IMRA {Institute Naotional de la Recherche Agronomique). This institution is very much invelved in studying
forest fires via its loboratory. Located in the south of France In the city of Avignon. It conducts research in
the spreading of forest fires.

= JUETI (institut Universitaire des Systkmes Thermiques Industriels) Marseille- A group of this loboratary
locoted in Morseille is a partner of the INRA. It executes experiments and simulations for the Improvemeant
and validation of behaviour models of forest fires.

*  Universith fie Corte |SDEM)- This teom locoted in Corsica hove been studying forest fires for several yeors,
mast of the time in colloboration with INRA Avignon,

Role of Research and Academic Institution in Generating Relevant Knowledge

*  Mediterraneon forests ore charocterized by complexity ond frogility, Their monogement with the
obhjectives of protection, production and blodiversity necessitates mastering, especially adapted
techniques, The French research pregrammes aim to define the different wulnerable zones of the
Mediterranean forest corresponding fo sail characteristics, vegetation and relief, Differest research
projects funded by the Evropean Unien and international canfracts show that scienfific cooperation is
essential (https:/ /gfmconline /iffn ‘country /fr /Fr_2html).

*  The Mediterranean forest research division ot LML.E.A. with its forest fire prevention unit [prévention des
Incendies de forét] In Avignon concentrates its research on (o) modelling of flommability and fire
propagation, (b] traditional and new hazard reduction methods for fuel brecks, incleding modelling of
vegetation dynamics on fuel breaks, and |c) effect on trees of swrfoce fires and convactive cctivities n
prescribed fires.

*  The Ecole Mationale des Mines Is Investigating digitized cartography of fire-prone zones. The Matlonal
Centre for Scientific Research (C.M.E.5.) ond varicws vniversities are working on the different aspects of
fire ecology, e.g. plant succession ofter fire. Remote sensing of savanna fires and determinotion of

gasecus and aercsol emissions is one of the mojor research activities conducted wnder the umbrella of
IGBP IGALC.

*  The Maotionol Cenfre for Agricultural Machines, Rural Enginearing, Water and Forestry [Centre Mational du

Machinisme Agricole, dv Geénie Burcl, des Eoux eof des Forét) provides occess to an important
documentation on forestry and forest fires in the Mediterranean basin,

* A stucy wos conducted by the Mational Forestry Gffice, the Mational Forest Inventery and Metec-France
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on the evolution of the areas concerned by the risk of fire throughout the metropolitan territory, This study is
being updated fo aim to resalve a mumber of points for improvement identified ot the time. The first step,
carried aut in 2021, consisted of producing o homegeneous vegetation sensitivity map over the whole of
France, (Sowrce: Ministere de [inferiour — DGSCGC/SPGC /BAGER; Ministera de ['Agriculiure ef de
I'Alimentation: DGPE / SDFE / SDFCB / BGED, Fronce).

Community Invelvement and Engagement

" Tosupport firefighters funded by local autherities (37 000 in the Mediterranean departments, 7700 in the
Landes massif), the Ministry of the Interior deployed reinforcements that Included; 60 military Civil
Protection Training and Respanse Units [UISC), 17 water bombers (12 Conadalr, 5 Dash); 2 heavy water
bomber helicopters (Super-Puma); 3 reconnaissance ond coordination planes aos well as abow thirty
resouse and command helicopters.

*  French locol octors are very involved ond regularly carry out praventive measuras, but certain types of
behaviour are even more worthy of publicizotion. This is why the Ministry for an Ecological ond Inclusive
Transition, in conjunction with the Ministry of the Interior and the Ministry of Agriculture ond Food, lovwnched
2019 a national forest fire awareness and prevention campaign. The compaign's purpase is to publicize
odvice ond recommendations to follow inthe event of o forest or vegetation fire, as much as to ensure that
pecple don't start a fire themselbves and to odyise on how to protect themselves should o fire break our.

* At a notional level, major stakeholders' broad participation helps shape long-term forest management
policies. Regianal plans are produced by the regional commissions an Forests and Forest Products and
invelve o wide ronge of organised stokeholder groups, such as private owners, bunters, youth groups,
unians, consurners, anviranmental NG Os, and professional agendies and ministries,

Capacity Building Initiatives

*  France ls fully committed within Burape and internatianally te protecting the bladiversity of forests, the
fight against deforestation and the sustoinohle monogement of these ecosystems. To achieve this, it
odvocotes better coordination between international forestry-reloted forums and instruments while
maintaining a high level of politicol commitment.

The Mational Mountain Low for France [1995) also oddresses special problems of mountain communities in
natural resource manogement. It recognizes thaot mountains constitute unique geographic, economic and secial
phenomena that require spacific policies for development and profection,
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Overview

The country profile for Germany will focus on forests and forest fires. However, since non-forest lands are olso
offected by fire, including fire-sensitive and fire-dependent ecosystems of high conservation value, examples
of non-forest ecosystems are included.
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Figure 5.15 shows the share of land-use ond lond cover cotegories, including woter bodies, in Germony. The
forest cover of 29.8% of the fobal land area corresponds to 11.4 million hectares [hal. Since 2016, other
wooded londs and high-value conservation areas, which bear significant biodiversity oulside of forests,
including heath-lands and meerlands, are incuded in the cotegory “other land vse®. Agricultural lands cover
1&.7 million ha, The total orea of heath-lands and moorlands is 148,700 ha, Out of the B, 878 protected areas
an land and seq, o tetal of 1.42 millien ha of terrestrial conservation sites are established, corresponding to
4% of the land cover of Germany [bfn, n.d).

Half of the German forest lands are privately ewned [48%). One-fifth is owned by municipalities, cities and
other public bodies [19%). Cne-third belongs 1o the federal states [ 29%) and the federal government [4%5).
The totol forest areo comprises 54.2% conifers and 43.2% decideous trees; the remaining oreo constitutes
open spaces About 47% of the forest londs are protected londscape oreas (bmel, n.d].

The federal government’s current "Mational Strategy on Biclogical Diversity” aims at establishing wilderness
areas. Wilderness areas are sufficiently large, [largely) undivided, unused areas that ensure that natural
processes can run unaffected by humens over the long term. Matural processes are particularly impertant for
many species and habitars, and their pratection or reintroduction is o key gool of noture conservation. This is
reflected by the Federol Mature Conservation Act, in which the protection of notural developments in Maticnal
Parks is expressively stated as the central goal for this type of protected area. In this way, nature should
develop according 1o its laws an af least 2% of Germany’s land area. This goal is ta be achieved primarily
thraugh large-scale wilderness areas. The wilderness areas are alse to be integrated into the transnaticnal
biotope netwark. In oddition, forests should be oble to develop noturally on 5% of the farest area [bfn, n.d)

More thon 1.1 million pecple are employed in the forestry and timber industry [1.7% of the Germaon
workforce). The annual turnever of forestry and forest industries is €132 billion, representing 1.2% of the
gross national value added (bmel, n.d).
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Area Under Forest Fire

Wildfire statistics are available for forest areas. Stafistical data on fires affecting agriculiural londs and ather
open landscapes are not collected, Fire stofistics of protected areas are ovaoilable if the areo burned is
clossified as forest.

Forest fire statistics are collected by the 16 Federal Stotes aond evaluated ond published onnually by the
German Federal Agency for Agriculture ond Foed (Bundesanstalt fiir Londwirtschaft und Erndhrung). After the
reunification of Germany in 1990, coherent ond consistent statistical dato have been available since 1791
(bomel, n.d)

In the following, extrocts of stafisticol evaluation are provided for the 30 years 1991 fo 2021, The evaluation
of forest fire statistics Far 2022 cannat vet be included as they will be available enly by mid-2023. Figure 5,18
shows the annual area burned and the number of fires between 1991 and 2021, Figure 5.17 shows the
overage forest area burned per fire [green columns) and domages (purple line] In Germany from 1991 1o
2021, Figure 5.18 shows the shore of burned area clossified as conifercus forests and deciduous stands in the
some 30-vears pericd, Figure 5,19 disploys the causes of forest fires in Germany in 2021 —representative of
long-term averages.

Since 2018 Germany is experiencing increasing ocourrence and severity of dry spells/droughts, some
ossociated with heal waves, which have significont impacts on the forest ecosystem, L.e. lowered water tables,
reduced soll moisture, increased dryness of forest microclimate and forest fuels (combustible materials), forest
dieback with consequences on secondary stresses such os pests and diseoses, notohly bark beetle infestaticons,
and thus an averall increased fAlommability and suscepfibility to fire,

Thus, long-term overage stotistical dota such as from 1921 to 2021 reflect the environmental conditions and
forest health under historleal climate. The cimate crisis poses unprecedented wildfire risks to Central Europe’s
natural and cultural londscapes, Including Germany.

The following assessments and deliberations intend to reflect the stahs quo anfe and vncertainties of future
development of and the role of fire in forest and non-forest londscopes inlight of the climote crisis.
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Key Ecosystems Susceptible to Forest Fires

Flantation forests of catch pine (Pinus sylvestris], many of them stermming From reforestation after World War
I, bear the highest risk and susceptibility to wildfires. However, in 2022 it became evident that, In principle, all
forests of the country are swsceptible/vulnerable to wildfires as they become increasingly subjected to
drought, The drought and heot stress of recent yeors hove resulted in crown defoliotion of coniferows and
deciducus Forest stands, Opening of the cancpy layer, asseciated with lack of precipitation, lowered upper
sall maisture and groundwater level,

Far the first time in 2022, protected areas like Saxon Switzerland Mational Park [Mational Park S&chsische
Schweiz) (Wikipedia, nd) and Horz National Pork (Wikipedia, nd) have been affected by wildfires.
Wildfires In these and other protected forests, managed by "close-to-nature principles”, have resulted In fire
behaviour, which was not abserved before. The developing wilderness areas and “close-to noture™ forest
management aims, among other, at increasing biodiversity and terrestrial carbeon steroge, Howevar, there are
a few controversial implications: Protected or non=managed forests are becoming less cccessible for
Firefighting and the burning of larger amounts of deadweod resultsin fires of higher intensity and severity, This
led ta a controversial public debate during and ofter the 2022 fire season.

In this scientific discourse about the future forest and fire management concepts, the Global Fire Meniforing
Center (GFMC) / Fire Ecology Research Group attempted 1o clarify the role and consequences of deadwood
on fire behaviour and fire impacts, which will also have implications on post-fire restoration/rehabllitation of
fire-affected forests (Gfme, 2022)

Amaong the non-forested ecosystems, organic terrain (peat-londs) are vulnerable to fire. In 2018 a major
wildfire affected a moor near Meppen, State of Lower Saxony, on the terrain of a military site and the Tinner
Cose-Sprokeler Heide Maoture Reserve. Caused by missile tests of the German Army, the fire offected an areo
of ca. 1200 ha with considerably impaocted the flora, founa, air queality and corbon steroge
{Wikipedia,2018].

Peat sails make up obout eight percent of the agriculturally vsed area in Germaony. Most recently, oround 53
millian toens of O, emissions and thus around 5.7 percent of German greenhouse gos emissions were emitted
from the decompositian of peat sails throwgh drainage measures and peat use, With the farget agreement, the
federal and state governments are creafing the basis for area-sffective moorland pretection. By 2030,
greenhouse gos emissions from moorland will be reduced annually by five million tons of CO, eguivalent. The
most important meosure for saving emissions is the rewetting of previously droined peof soil. Together with the
federal states, we ensure enormous savings in emissions becouse intoct moors ore considered corbon sinks. On

2 Movember 2022, the Mational Peat-land Conservation Strategy was adopted in the cabinet, The federal
government will implement effective incentive programs for peat-land protection on peot-lands used for
ogriculture bosed on the federal-state target ogreement (bmel, n.d).

Key Institutions Involved in Forest Fire Prevention and Management

Fire Danger Rating

The German Weather Service [Devtscher Wetterdienst — DWD) provides forest fire danger forecasts for
Germany and a §0-years archive of forest fire danger ratings, which allow to identify long-term trends of
changes.
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Forest Fire Prevention

Dwners and managers of forests, protected areas and agriculfural lands are responsible for fire preventian,
Mational federal laws and laws of the federal states regulate the we of fire and prohibitions, respectively. In
general, the use of fire inside forests, along the interface of forests ond surrounding lands, is reguloted ond
widaly restricted by stote lows on forestry, conservation, waste disposal end emissions [gfme, n.ad).

Federal State Level Regulations

Mecklenburg-Vorpommern State is an example of federal state-level regulations. The State provides similar
aubsidies and supports the construction of fored reads for accessing water supply points [wald-mv, n.d). In
2021, atotal of €5 million has been Invested in forest fire prevention measures in Germany (cf, n.d).

A new finoncial support instrument, “Climote-adopted Forest Monogement”, provides finondal subsidies for
forest ewners to adjust farests to changing climate cenditions, Financial subsidies of up te €900 millian will be
avallable until 20246 (infobrief, n.d).

Forest Fire Suppression

The responsibility for fire protection in Germany is with the 14 Federal States, out of which the three oty
States, Berlin, Bremen and Hamburg, have a rather limited wildfire risk.

In the 13 Federal States, which cover large areas of rural space, including forests and protected areas, the
responsibility of firefighting lies with the local communities in 294 counties and 107 independeant cities. In the
independent cities, 110 prefessional fire ond rescue services provide the bockbone for fire protection and
disaster management,

The reral communities ond countfies are protected by 22,000 voluntary fire services, The voluntary firefighting
workforce comprises mare than ane million vablunteers, The total workfoerce of voluntary, professional and youth
fire service personnel amaounts ta 1.3 million perions [feverwehrverband, 2020).

In addition to the professional and voluntary fire services, specialized volunteer teams are avollable, e.g. the
non-profit organization @fire, which has e histery of more than 20 years, from the founding idea fe o
recognized and internafienally octive oid orgonization with severol hundred members, mest of them
professionally working in forestry and fire services |at-fire, n.d),

Role of Research and Academic Institutions in Generating Relevant
Knowledge

In Germany, fire research projects ond publicaticns are decumented since around o century. In 1979 the Fire
Ecology Research Group wos established ot the Foculty of Forest Sciences of Freiburg University, Since then,
fundamental research an fire ecelogy and its impacts on forest and non-forest ecasysterns in Germany has
provided the necessary sclentific evidence for fire management planning and decision-making. Since the early
19805 the research group expanded its international work to the tropics (Lotin America, Asia ond Africa} and
to the boreal zene | focusing on Central and Eastern Eurasia, In 1990 the research group transited ta the Mox
Planck Ingtitute For Chemistry ond remained af Freiburg University, Faculty for Environment and Matural
Resources (gfme, nd).

With the support of the German Foreign Office, the Globaol Fire Maonitoring Center [GFML) was established os
an additional function of the Fire Ecolegy Research Group, aimed ot providing an interactive science-palicy
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interfoce with countries and international organizations worldwide,

In 2004, the GFMC established the UMISDR Wildland Fire Advisory Group and the Global Wildland Fire
Metwork and hos been serving since as coordinator ond focilitator (unisdr, 2005}, This global voluntary
network provides advisory services for the development of notional fire management palicies and science and
technalogy transfer to enable nations ta:

- Reduce the negative impacts of londscape fires on the environment and humanity.

Advance the knowledge and opplication of the ecclogically and environmentally benign role of
ncitural fire in fire-dependent ecosystems and swatainable application of fire in land-vse systems,

In 201 %, the Federal Ministries for Food ond Agriculture [BMEL] ond for the Environment, Mature Conservation
and Huclear Safety [EMU)] reacted fo the increased risk of forest fires, Starting in May 2020, 23 research and
pilet projects are funded with a volume of €11.3 million funded by the jointly financed forest dimate fund
[Waldklimafonds = WEF). Most of these projects are in the final phose [waldwissen, n.d).

Infermation for the public is displayed on o dedicated website of the information and communication plotform
woldwissen.net, which is cerrently operated jointly by four resecrch institutes in Awstric, Germany and
Switzerland and provides a special section of easy-to-read information on forest fires (waldwissen, n.d).

Community Invelvement and Engagement

The total of 22,000 veluntary fire services are erganized at lecal community level and comprise mare than ane
million velunteers. The members of the local volunteer fire services are recruited from local inhabitants of towns
end villoges and dispersed farm-steads. The volunteers provide the best knowledge of local conditions of
infrastructures, private communal assets, oritical mfrastructures af risk, ond road netweorks and communication
means.

The tasks for the prevention and control of forest fires traditionally lie with the forest owners and monogers on
the cne hand and the fire brigodes on the other. However, it has been recegnized thot sharing of jaint
respansibilities will facilitate Firefighting's effectiveness, efficiency and safety. In 2012, the city of Freiburg
[Baden-Wirtemberg State] initioted a medel of sharing of persannel and resources of the forest department
ond the locol fire ond rescee service with a professional fire brigode and ten veluntary fire brigaodes. Two
voluntary teoms are forming the "Tosk Force Landscope Fire" {gfme, n.d).

Training, exercises and initial wildfire response dre shored with forestry personnel. Ferestry personnel
provides in-depth knowledge of the terrain and characteristics of burnable vegetation resources, forest road
occess, ond notwral and technical infrastructure. In addition, skilled by joint field training with fire service
persannel, the farestry persannal is equipped with hand toals, allowing them ta confine a starting fire until the
fire service will infervene on site.

The interfoce between rural villoges individuol houses ond the odjoining forest bears o risk to privote and
public ossets ond human health and security. In Beelitz, o town lecated in Brandenburg Stote, the application of
a new madel of wildfire prevention is underway fo anolyze and mop wildfire risk and to establish wildfire
pratection carridors along the forest-redidential interface [beelitz, nd). This will include intensive thimning of
corfidar forests, removal of debris [removal or mechanical treatment of downed fuels and understary) and
prescribed grozing [brandherde, n.d).
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Capacity Building Initiatives

Besides the aferementioned, insfitutions and groups several imifiofives have been lounched since 2018, Most
initiatives focus on wildfire suppression. Lecal inifiatives for londscope management and restoration include
the invalwement of wolunteears,

At the international level, Germany oactively contributes to the UM Decode for Ecosystem Resteration —
“Freventing, Halting and Reversing Loss of Mature” [decadeanresteration, ne.). The agenda of the German
contribution te the Decade includes a broad suite of projects (undekade, n.d). The project “Resteration of near-
natural forests in the Berchtesgoden Maotional Park through noturcl disturbonce dynomics™ oddresses
Germany’s enly national park in the Alps, in which only remnants of the mixed mountain forests with beech ond
fir, which eriginally covered extensive ports of the landscapes, have been preserved due fo centuries of
cultivation. Instead, poerly structured stands of spruce dominate today over a large area. While the forest
develapment In the core zone s completely laft to natural development, the national park In the buffer zone
implements innovative forest conversion meosures to restore near-natural mixed mountain forests, In the frame
af the project, restoration meosvres follow the notural forest dynamics by wsing noturally occurring
disturbances in the canopy [e.g., caused by wind and bark beetles) a3 starting points for Forest conversion |
undead, md).

Similarly, the GFMC hos been  building copacity wsing prescribed fire as o substitufion tool for restering
historic cultural activities disturbances, , The capacity building, included persannel of the Federal German
Farest Service, which is responsible for managing forests and ether lands under the cuspices of the Federal
government, including active and abandoned military training areas (gfme, n.d)

In March 2023, o coalition of veluntary greups, academic instituticns, and private entreprensurs feunded the
“Fire Manegement Advisery and Support Group™, offering capacity building for advanced fire management
and support of public bodies In responding to wildfire emergencies (bundestagnd).
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= In 2021, the mean fire danger in faly during the fire seasan [July to September) was markedly aobove the
average [periad 198B-2020], correspanding to P65 of the highest PWlin 2007,

* A significant propartion of the inter-annual change in total burnt area in italy is explained by changes in
fire weather,

* A change in PWI from one year to the next is correlated with the corresponding change in burnt area, with
2021 showing above-average changes for both FWl and burnt area.

Key Ecosystems Susceptible to Forest Fires

Forest fires are more comman on the southern side, ond they do not constitute o significont hazard in the central
and northern parts of the Alps. However, the alpine forest fires require a relatively lorge amount of rescurces
for fire-fighting ond prevention os the mountoinous environment mokes fire fighting very difficult
{www.climatechangepost.com/italy /forest-fires /|

Causes for Forest Fires in ltaly

About 2% of forest fires are due to notural couses (lightingl. The analysis highlights thot for man-mode and
intentional fires, the most frequent motivations are the renewal of postures. At the some fime, further reasons
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are linked to hunting odtivity, secial wnrest, and pyromania, Unintenticnal couses are mainly due to activities
related to buming plont debris generated by agriculiure activities. In this case, the perpetrators are mainly
elderly prople wha are net able to keep the fire under control ond semetimes become victims of those fires,

Key Institutions Involved in Forest Fire Prevention and Management

Fire prevention in Italy invelves several acters at both regional ond national levels, The talian Civil Frofection
Ceportment, Mational Fire and Rescue Corps, ond The Regional Emergency Agency are key institutions
invelved in forest fire prevention. Begional forest agencies are responsible for setting the Regional Fire
Monagement Plan (RFM-plan) where fire prevention octivities are progremmed (Art. 3, Law 353 /2000),
wsually for the fellewing 5 years. Planned activities include:

*  Maointenonce of the road and fuel-break network to support firefighting;

*  Realization of pyro-silviculture interventions in blocks (iL.e., varioble retention harvest, prescribed burming)
to increase forest ecosystem services resistance and resilience;

* Infermation campaigns targeted citizens with short-term (e.g., fire donger rating) and long-term goals
[e.g., increasing risk awdreness). These plans complement the RFM-plan in high-fire risk territories defining
the spatictemporal distribution and resources for fuel management octivities for 10 years, incleding
extracrdinary Interventions fo improve the forest vegetation structures and their resistance and resilience
to fire disturbance.,

The main funding scheme te finance prevention interventions in ltaly, as defined by both BFM-plans and
Specific Fire Prevention Plans, rermnains the measures and interventions of the Bural Development Program
[RDP) of the European Commission (https:/ /ec.europa.eu/infa food-farming-fisheries key-palicies /comman-
agricultural -palicy /rural-development_en).

Role of Research and Academic Institution in Generating Relevant Knowledge

several studies and research programs te improve fire manogement in ltaly were corried out and published in
2021, Ascoli et al, (2021] tested the hypothesis that in faly, large wildfires and repeoated fires [series 2007 -
2017) selectively burn oreas chorocterized by o more intense lond chandonment (series 1980-20045). They
found that lorge fires (=500 ha)] affected areas with higher rates of forest expansion, and recurrent fires
tended to ocour in oreas with higher transitions from obondoned postures ond grosslonds toward shrublands.
Interestingly, buffer greas of 200 m clong laorge fire perimeters experienced lower levels of land
oboandonment and higher increoses in archards and vineyords, suggesting thot confinuows manogement of
ogroforestry territories limits large fires by increasing the accessibility and effectivenass of firefighting.

D'Este &t al., (2021 a) developed a set of madels combining multi-source remaote sensing data [SAR, Sentinel 1,
2, and LIDAR), field data, and machine leaming technigues fo quantitatively estimate fine dead fuel lead {1-h
tirme lag| and understand its determining foctors in Mediterranean vegetation types. The results shawed that
Random Forest had more predictive power than the other models, while LIDAR variables were more important
in fuel estimeation than optical and radar variables.

Several studies addressed wildfire exposure, risk, and adoptation (e.g., Bocciu et al., 2021, Salis et al,, 2021}
with o particular focus on the wildlond-urbaon interface WUIL A WU raster map was crected for the ltalion
peninsula with a resolution of 30 m per pixel |¥Este et al, 2021b]. The map creafion process consisted of
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three fundomental steps: 1) selection of buildings within the wildland-urban interfoce areas and subsequent
clossification of these into soloted, scattered, and clustered buildings; (2] creation of the tree conopy cover
leyer {low, medium, high); (3} generation of WL map by the intersection of 3x3 previous preducts to cbiain 9
categaries of Wills,

Spano et al, (2021] explored differences between citizen: with and without previous wildfire experience in
terms of 1) knewledge, 2] perceptions, 3} information, 4) self-protectian, and 5] community invelvement.
Additianally, they investigated differences in the same variables focusing maore deeply on individuals with
previous wildfire experience, clasifying them occording te fire-related employment and WLUI proximiry.
Results partially confirmed the hypothesis that direct experience leads individvals to have a greater
preparedness an wildfires,

Several studies oddressed fire effects on air quality, soil, vegetotion, aond founo [Ancillotto et ol 20217,
Costagno et al, 2021, Maringer et al., 2021, Memeli et al.,, 2021}, Argentierc et al., (2021) odopted o
combination of methods to easily assess post-fire erosion and prevent potential risks in subsequent rain events.
The model they presented is structured inte three modules implemented in o G153 envircnment. The first module
estimates fire severity with the Monitoring Trends in Burn Severity method; the second estimates runoff with
rainfall depth=—duration curves and the 3ol Conservation Service Cwrve Mumber method; ond the third
estimates pre and post-fire soil erosion.

Community Invelvement and Engagement

Local londowners, community groups, municipalities, ond volunteers collaborate with the Civil Protection, the
Wigili del Fuoco (fire service}, the Carabinier Forestali [investigation after fire events), and the Mational Civil
Protection Department fo deal with forest fire monagement activities Including fire forecasting, prevention,
ond suppression. Acknowledging the high risk of forest fires in the Monte Plsono area, constituted by the
mountain slopes, fire-prone vegetation, lmited evacuation routes, bullding materials of houses, and confinuous
wage of fire to bum agricultural remains despite regulations, several communities agreed to become fire-
wite communities. A trusting relationship hos been established between fire technicians, adminkstraters,
researchers, and residents (Uyttewaal et al., 2023).

Capacity Building Initiatives

The competence for forest fire management in Naly falls on the regional level as defined by the national
framework low 353 /2000, Villana i the first fire-wise community in llaly. Zones of high fire risk are identified
ta targel manogement inferventions. The Comuna dl Caoled tokes responsibility for fire brecks and
management of forested areas, while local landewners conduct Fuel reduction in the olive erchards
surrounding their houses. Similar initiatives take place in Peretto and Via Crucis. Lo Fineta (Municipality of
Maonticians — Siena) i3 a regional fraining centre, which imparts training to forest fire operators, fire analysts,
ground staff, and volunteers [www.dream-italic.it /en /).

Uyttewaal, K., Prat-Guitart, M., Ludwig, F. et al, 2023, Territaries in Transition: how social contexts influence
wildland fire adoptive capaocity in rural Morthwestern European Mediterronean Areos. Fire Ecology, 19, 13,
https:/ /clol.org,/10.1 186 /542408-023-00148-5.
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Country Overview of Forest Fires

TURKIYE ©
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* In Tirkive, the coastline, which starts from Hatay and extends throwgh the Mediterronean and Aegeon up
te Istanbul, has the highest fire risk. Approximately 57% [12.5 million ha} of Tirkiye's forest area is

located in fire-sensitive areas.

*  According to doto derived from the General Directorate of Forestry, Department of Forest Fire
Combating, 2021, the total burnt area was 139 503 hectares. The number of fires was 2 793 in the same

year.

*  Forest fires mostly occurred during March-December, particelarly in June, July, August, and September.
WWhan we look at the number of forest fires, July is the highest month, with 303 fires and 104 565 ha,
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Forest fires in Turkey 1980-2021.
The yearly trends of numbers of fires and burnt areas in Turkey since 1990

Burnt areas (al,
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cverage fire
size & in
Turklys fram
1920 to 2021,

Angigr Men b {mal
H &

Key Institutions Invelved in Forest Fire Prevention and Management

Fire management in Tirkive is corried out under the responsibility of the General Directorate of Forestry
|GDF]. Duties are carried out by state forest enterprises functioning under regional directorates.

3o far, 776 fire towers hove been built to detect fire ond report to firefighting teoms. With 324 comeras at
162 points, the fires detected in our forests in the fire-sensitive zone are reported to the fire monogement
centers and the teams are sent.

Regordiess of the high costs, all required octivities ore plonned ond implemented immediately. Fire
management deals mainly with early detection, prevention, and control activities. The system enables rapid
ferest fire detection to visible renge optical comeras (Fire monagement centers can also moniter the progress
through these cameras). Unmanned aircraft were vsed for the first time in 2021. Fire defection can be dong
easily with thermal comeras, Thermal comeras are very useful for managers in the angeoing fires at the decision
stoge.

Restoration Practices for Biodiversity Recovery in Fire Affected Areas

*  Planting fire-resistant species when rehabilitating burning areas.

v Converfing existing forests fo fire-resistant forests, [YARDOF Project: Rehabilitation of Burned Areas and
the Establishment of Forest with Fire Resistant Species Project].
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*  Creating differential elements iroads etc) to stop probable fires starting in settlements and agriculiural
lands fram going towards the forast,

*  Planting fire-resistant species along roadsides hinders forest fire fram turning inta crown fire,

Role of Research and Academic Institution in Generating Relevant Knowledge

An International Forestry Training Center, developed and directed by Orman Genel Mudirlio, OGM, n
Antalya, s o stote-of-the-art fraining facility complate with living guarters where fire monogers use computar-
beased tralning modules to teach job-based skills for persornel assigned different tasks in forest fire
manogement. Troinees toke formal course work ond vse realistic fire simulators fo develop operctional,
tactical, strategle, and leadership skills. Ower 4,000 Tirkish firefighters have trained ot the centre since it
opened in 2013,

Turkiye's Life: Fire Management Grant Program, lounched to reduce the risk of wildfires cousing great
damage to nature and pecple, ond 1o be better prepared for possible fires, will support lecal crgonizations in
preventive and remedial actions before, during and after wildfires, Tirkiye’s Life: Fire Monagement Grant
Program: hitps: / /www.turkiyeninconi.org,/™

Community Invelvement and Engagement

In the Bergoma district, the Stone Pine farming in the region is o geod exomple of agro-silvipostoral systems.
OfF 146 villages, 13 are involved In pine seed production In the Kozak subdistrict. Becouse the distances
between trees ore wide encugh to allow plant growth, grazing is procticed under the frees. As a result of cone
collection, pruning, and grazing, there is very little fuel ocoomulation in stone pine stands, and the height 1o five
crown has increased significantly.

In Cal district, the people are alerted to forest fires through a municipality siren ond intervene immediately,
with their hand taols, before the Forestry Department requests dssistance. Local people are well organized for
managing the forestry plontation ond hove their local leaders, They have very good relations with the local
forestry adminlstration,

Capacity Building Initiatives

Training has been given to Forest Fire Workers about fire-fighting metheds, first-oid ond other technical
subjects.

Public awareness and infermation compaigns can be aggregated infa 2 groups:

Awareness-raising activities for target groups.
Activities for children and young people:

= Dwring 2021, brachures, boaoks, and mogazines on forests were distributed to scheols and other places to
raise owareness obout environmental, social, and economic issues, fire causes, and how they can be
avoided,

*  Education, Public aworeness and information compaigns,
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Several educaliontraining and awareness raising compaigns have been carried out.

Training of Technical Staff: A Fire Expert Training Program hos been implemented for personnel who will
toke charge of forest fires. Subjects such as fire-fighting methods, opplication of fire-use, first aid, etc., have
been given fo technical staff in this training pragram. In 201 2 the International Forest Fire Fighting School was
openad in Antalya. The fodilities provided training to forest fighting teams of national and international levels
with o forest flre simulator.

Training of Technicians: Information has been given to technicians about the use and maintenance of toals
wsed to combot forest fires, such os GPS, meteorclogical equipment, electroniz hond tools, and communizotion
devices.

Awareness-raising activities at national level:

v Activities for specific days and weeks. [e.g., World Forestry Day).
v Coordination meetings with local authorities.

*  Cooperation with rodic ond television channels.

*  Cooperaficn with media ond veluntory orgonizotions, Training of personnel working in fravel ogencies
and tourist facilities in fire risk areas about forest fires and the preventative measures needed ta be raken.

*  Training of saldiers and lecal fire departments,
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2.3 REGION : ASIA-PACIFIC

Overview

—_—

= Australia’s ferest area totals 125 millien hectares, which oecownts for 1 8% of the cowntry's tofal lend area.

*  The largest proportion of forest area |2 in Gueensland [41%; 15,219,000 ha), follewed by Mew South
Wales {18%; 22,679,000 ha] and Western Australia {15%; 19,201,000 ha). The forests cover the
northern tropical regions of Avstrolio, the subtropical regions on the eost coast, and the warm and cold

temperate zanes in the southeas,

*  ‘Weother systems operate differently in temperate and fropical regions of Australio. Severe bushfires are

influenced in most coses by hat, drey winds blowing from central Australia.
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*  The dry summer menths are the mest dangerous fime for South Australio, while Morth Australia is more
vulnerable in winter.

Key Ecosystems Susceptible to Forest Fires

Australia's forests are recognized and valued for their diverse ecosystems and unigue bladiversity Wildfires
are the greatest threat to these ecosystems, depriving them of their vegetation diversity. The severity of fires is
a good indicator of the impaoct that fire hos on ecosystems; however, in the cose of Australion wildfires, if is
difficult to tell which major ecosystems are vulnerable to wildfire, as more than three billlon anlmals died and
19 million hectares were burned in the 2019-2020 fires, For instonce bushfires burned approximately
1,500,000 hectares in Wictario, affecting threotened species aond their unigue habitats, including about 7B%:
af Vietaria'y remaining warm temperate rainforest.

Figure
23.2.

Forest fire
donger index
points‘decade
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{Source: Australian Government luresu of Meteorolagy, no date)

Causes for Forest Fires in Australia

The frequency and severity of bushfires in Awustrolio are worsened by climote chonge, as it influences
temperatures, the molsture of the environment, weather patterns, and fuel conditions. In recent decades, forest
fires in Australio have become more dangerows os the weather conditions worsened, Especially in southern and
eastern Australio, weather conditions were more extreme in summer, and the bushfire season storted much
earlier in spring. The changes are directly linked to human-made dimate change and increasing temperatures,

Key Institutians invalved in farest fire prevention and managament in Australia:

* Australian Institute for Disaster Resilience: The Australion Institute for Disaster Resilience [AIDR]
cooperates with different sectors to enhonce the resilience of Australion communities to disosters.

*  The Bushfire Foundation: 3upport fomilies, individueals, ond communities across Australio before ond
after bushfires 1o advance the security and safety of the publie, advance the natural environment ane
prevent or relieve the suffering of animals,
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*  Country Fire Association: T represents the Fire Associotions of the different states and territories. They
respand fo hozards, support the local communities to be fire ready, and use their expertise in fire
prevention in one of the world's most bushfire-prone environments,

#  Mational Emergency Management Agency: Improves the response o emergencies, help communities
with recovery and prepare the Australian public for future disasters, fund programs and inifiatives on the
taple, work with communities, companles, and NGO and provide 247 all-hazards monitering.

Role of Research and Academic Institution in Generating Relevant Knowledge

Australion Bushfire Research, University of Adelaide: Conducts research on Australia’s bushfire respanse
focusing on the consequences of forest fires on the population of Kealas,

Bushfire Research Group, University of Mew South Wales: enhance the understanding of forest fire, their
processes, and their relation fo the safely of communities and firefighters. The research Includes climate
change and fire extremes, fire behaviar modeling, and extreme fire development.

Flare Wildfire Ressarch: The institute has developed their cwn softwore to predict fire regimes and their
impacts, They colloborate with Mational and international research parmers, incleding agencies, institutions,
and research centres.

Community Invelvement and Engagement in Forest Fire Management

Safer Together: Safer Tagether it a program by the State Government of Victoria designed te reduce the
farest fire risk through stronger community partnerships with land and fire ogencies and the latest science and
technalegy.

Girls On Fire: Girls On Fire is o fire ond resilience program for girls ond young women to creote o sustainable
maovement of empowered women, diverse allies, and indigenous communities in fire and emergency services.

Northern Territory Fire and Rescue Service: The community engagement unit of the Northern Territory Fire
and Rescue Service is focused on educating communities about the dangers of fire and the preparedness for
disasters,

Capacity Building Initiatives

Fire Contre Research Hub: The Fire Centre Research Hub offers an enline course colled Bushfire and your
Health, covering topics like the physical and mental health impocts of bushfires and bushfire smoke, and what
one can do to reduce your risk. it is conducted in cooperation with the Institute of Medical Research of the
University of Tasmania,

Fire Protection Association Australia (FPA Avstralia): hos developed two courses to implemant building and
planning requirements for development in forest fire-prone areas in Australia. The BAL Assessor Short Course is
customised to each jurisdiction’s relevant regulations and provisions. It supports the development of skills,
knowledge, and ability to determine bushfire amtack levels ond provide advice an the required construction
provisions,

Mational Council for Fire and Emergency Services: offers a course on Baskc Wildfire Awaoreness to bulld up
knowledge about the key rlsks associated with bushfires and precauvtions to stay sofe. The course s open fo
profescdonaly ke ambulance officers, police offlcers, emergency service persomnel, first ald officers, and
coentractors,
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Overview !

*  According to the Ferest Survey of Indic's most recent report, the country's toral forest cover covers
703,789 square kilometrs, or 21.7% of its total land area. According to the current assessment, VDF and
MDF combined comprise 57% of the notion's total forest cover., (F31,2022) India has alse been ranked third
ameong the top 10 countries that have goined in forest areas in the last decade, as per the latest Global
Forest Resources Assessment (Down to Earth, 20201

*  Forest fires are o regular phenomencn in India, ond they frequently cocour in the summer it has o major
negative impact on forest ecosystems, landscapes, and the atmasphere, which results in biodiversity loss,
deforestation, and densification, In the early 2000, one of the major forest manogement problems was
the absence of an effective system for monitoring ond alerting forest fires (Malokor ond Yerma, 201%).

*  Forest fires based on thelr origin, are cassified inte 1. Matural or controlled fires 2. Fires that scour due to
heat generated by [ittler and alse due to carelessness 3., Fires ignifed by the residents. The ather type of
dassificotion describes fires s 1. Surfoce Fire: Spreads from dry leoves efc., ot the surfoce. 2, Ground
Fire: burns the organic matter found beneath the waste surfoce, 3. Crown fire: also known os canopy fire,
burns the conopy of trees and is the most difficult type of forest fire. [ICFRE, 2017).

*+  Punjob had the highest number of fire incidences, with 1,77 000 - o majority of these were coused by man-
made stubble burning during the winter season. Madhya Prodesh had 1,43,923 fire incidences, and
Odisha had 1,023,212 fire incidences.

*  There hos been a 10-fold increase in forest fire incidences in the last fwo decades. While the total forest
caver [TFC) has increased by 1.12%, the frequency of forest fire incldents has increased by 52 percent.

Key Ecosystems susceptible to Forest Fires in India

* Fires are parficularly frequent in tropical dedduous forests where summertime water stress is higher
Additianally, it is predicted that 3,73 million ha of forests are damaged annudlly, with the propartion of
forest oreos prone to fire ranging from 33% in some Indion 3totes to over $0% in others. {Chandra ef. al,)

*  The blodiversity of Himalayas has alse suffered greatly due to forest fires, which negatively impacts the
regeneration of forest species (Binjola, et al,, 2022], Accarding to the Mational Acticn Plan on Forest Fire,
fires-both noturol and mon-mode hove played o significant rele in reshoping forests since ancient times.
The majarity of forest fires in India are cavsed by human activity. It is used by people 1o prepare land for
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shifting cultivation, dear the forest floor for the gathering of NTFR. and boost pasture for livestock grazing.
Poachers use It to force wild animals out of their hiding ploces, and many fires are started by careless
matchstick throwers and cocking fires thot escope from mokeshift road werker shelters,

*  More than 42 percent of Indian states are prone te high-intensity forest fire events. Andhra Pradesh,
Assam, Chhattisgarh, Odisha, Moharashtra, Madhya Prodesh, Maonipur, Mizoram, Nagaland, and
Uttarakhand were extreme forest fire-prone states acrass the last two decades (2000-1%).

*  The most devastating forest fires ever recorded inIndio occurred in the northwestern Himalayon regions of
Uttaranchal ond Himachal Predesh in the summer of 1995, Fires spread over o &77 700-hectare area.

Causes of Forest Fires in India

*  Anthropogenie causes [90%% of all wildfires) are the major anes in India, including Smoking, Campfires, a3
during camping or outdoor activities, people normally leave lit fires or combusting materials unattended,
which ignite wildfires, Burning Debris, and Fireworks. Natural causes, such az Heat patterns, Lightning ete,
are also respansible for forest fires in India.
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Key Institutions Involved in Forest Fire Prevention and Management

* A seamless contact with o varlety of orgonizations ond soclal groups becomes crucial for optimal
functioning in the multifaceted activity of managing forest fires. MoEF&CC is the prime autharity fer
managing forest fires, and State Forest Departments take charge at a sub-natienal level. MOEFECC
provides overall palicy guidance and standard setting for FFPM.

= F3l [under MOEF&CC) issves pre-warning alerts for high fire danger to state forest departments
nationwide, Maticnwide monitoring and alerts for octive fires are provided to state forest departments
and the public. It alse provides dato on the notionwide estimation of burnt ferest areas.

*  Besides ICFRE, DFE, NDMA, NDRF, SDRF, SDMA, Fire services, Police, Armed Forces, Eco-Task Force, and
State Forest Departments (SFD] along with Military and paramilitary forces plays o crudal rele in the
praventicn ond management of forest fire.

Role of Research and Academic Institutions in Generating Relevant
Knowledge

*  Even though State Forest Departments |5FDs] hove taken up direct responsibliities of monaging the forests
under their gecgraphical jurisdiction [UMDRR], the Government of India established the Indian Council of
Farestry Research and Education (ICFRE) under the Ministry of Forest, Ecology and Climate Change to pay
groater attention to the task of forestry research ond forestry education in the country,

= Acodermic ond research insfitutes like FRI, IGMEA, FSI WL, IFA, MIDAM wark an diverse fire-related
research and copocity development projects to generate relevant knowledge in forest fire prevention and
managament,

Community Involvement and Engagement in Forest Fire Management

*  Joint Forest Management has been wed as o tosl to invalve the local communities in the prevention and
mancgement of forest fires, In India, Joint Ferest Management [ JFM) Committess have been established at
the villoge level ta involve peaple in forest protection and conservation, Currently, there are 36 1485 JFM
committees throughout the country, covering an area of more thon 10,24 millicn bectares.

*  Evidence from most forest-dense districts of Orissa (an Indian state) suggest that the initiatives that these
lecal communities take to prevent or manage the incidences of forest fires are closely reloted ta haw much
the dependency is if o scorcity of resources occurs, they are more likely to take quick steps for the control.
There were activities carried out by locals which had the potential to cause domoge but the provisions
teiken up showed that the community had patential ta keep fire in control, which serves a: an example of
capacity building amang the locals themselves.

*  Community-based fire monagement technlques were emploved In Uttar Kannada district of Karnataka
state of India. The measures taken were o mixture of community invelvement and capacity-building
approdaches such as awareness programmaes, street plays, doer to deor caompaigns, fire contral raoms, and
building of watch towers, The forest department started receiving more than 5% less alerts within a year
of the programme, the burmt area as o result of forest fires over one year, drostically decreased by more
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than 58%:. This served as an evidence for how dromaotically better reporting, putting out, ond managing
forest fires have been made possible by community-bosed technigques. [Prashanth et al, 2020).

Capacity Building Initiatives

The principal need for forest fire suppression is to have an odequate competent, frained, ond equipped
workforce on the ground, ready to respond ond toke immediote action. The spread of forest fires con be
effectively contained by training on high-tech tools (like drones) and notvre-bosed modules, such as making
efficient fire lines in the forest. The action suggested for 5FD and DFE are;

+  The 5FDs should develop a medern and stondordized fraining curriculum with the guidonce of the
Directorote of Forast Education [DFE) of the MoEFCC. Cther agencies invalved in fire response, including
Mational Disoster Monagement Authority [MDMA), NDRF, and the State Disaster Monagement Autherities,
may be involved ina consultative role.

= Mock drills should be orgonized before fire season ot various fire-prone oreos involving all the
stakeholders, such as District Administration, Police, Fire Department, MDRF, 3DRF personnel, community
orgonizations ete. to identify gaps in the existing mechanism and better preparedness during crisis time.

The provision of training, equipment, and coordination should extend beyond state-monaged forests to
community institutions in reglons such as the Mortheast, where communities are respensible fer managing most
of the forest estate.

oa LR ELLIA.
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Indonesio has total lond area of 1,504,589 sq km, of which 1,811,56%.00 sq km is land areas ond 93,000 sq
km is inland seas (e.g., straits, bays, and other bodies of water; World Atlas, 2021 J.Indonesia’s forest land is
divided into conservation, protection, and production forests. The production forest is further divided info
limited and permanent production forests. The area under forest is 49%. As of 2020, the total lond orea of
permanent production forest in Indonesia wos around 292,200 sq km [FAD, 2022). Production forests are o
mix of primory forests, secondaory forests, plantations, non-forested land, ond undossified areas (World
Resources Institute, 2021]). Forest ond peot-lond fires are common in Indonesio during the dry season however,
In 2071 %, it wos escalated due fo o combination of foctors, induding extended droughts ond glebal warming,
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which subsequently drogged nearly 10 million children af risk from air pellution acress Kalimantan and
Sumetre [LIMICEF 2019). The farest and peat-land fires resulted in $16 billion in econamic losses and spewed
a high amount of greenhouse gas emissions (Haniy et al,, 201 9]

Area Under Forest Fire

g of 2021 fires had burned 353,222 ha of forest lond in Indonesia [Jong, 2021, whereas, in 2020, 296,742
ha of forest land was burnt [Ministry of Evwirenment and Ferestry, 2020). In consecutive yedrs, West Musa
Tenggora and East Musa Tenggara Provinces have under gone major fire incidents [lang, 2021).

Types of Forest Fire

Tropical peat swamp farest fire is comman in Indanesia, The peat-lond fires occurred in three stages—surface
fire, shallow peat-land fire, and deep peat-land fire. The risk of fire on the peat-land is increased greatly by
drainage, which lowers the water table, expoting o greater volume of dry peat to combustion (Page et ol
201 3; Hayasaka et al., 2020).

Key Ecosystems Susceptible to Forest Fires

Trapical peat swamp forests are the most susceptible to Farest fires. Peat is highly extinguishable and dossn't
get burnt in one forest fire, so the occurrence of farest fires in that region increases (Leisel and Gallega-Sala,
2022}, These forests have been converted to agricultural and oil palm plontations in recent years, further
pushing their vulnerability to fire, Beduced canapy cover, decreased species richness, and high tree martality
are among the effects of fires on peot swamp forests (Yeager et al, 2003). The genera that dominate the
burnt ecosystems are Pheidele, Reticulitermes, and Solenopsis (Wasis et al., 201 8), Indenesian tropical peat-
lands farm 34% of the world's total peat-land area, which held 28.1 gigatens of carban, thus being o majer
potential scurce of greenhouse gases if burnt [Ribeire et al,, 2021}, Besides, the negotive impocts of forest
fires include increcsed greenhouse gos [GHG) emissions, regional trans boundary haze pelivtion, and o
reduction in productivity by reducing biodiversity and storage of terrestrial carben [3oharje, 2022).

Key Institutions Involved in Forest Fire Prevention and Management

The three brood sectors responsible for the resterotion of forest fire-offected areas are the government
sactor, the MGOs, and the private initiatives [Wicoksono, 2017 ). The responsible institutes are listed below;

1. The Peatlond Restoration Agency
=k 2 Ministry of Enviranment aned Farestry
Tree Cover 3 Regicnol /Local Governmant
:f:: 4 Ceordinating Mimistry for Maritime and lovestment Affairs
iF:;;rﬂHm: 5 Ceardinating Minlstry for Palifics Law and Security Affairs
Counlries Z :
[2001-2021) & Ceordinating Ministry for Economy Affairs
i Ministry of Mational Development Planning/MNational Development

Plansing Agency
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B Ministry of Agriculture
? Ministry of Public Werks and Public Housing
10 Ministry of Maorine Affairs aond Fisheries
11 Ministry of Agrarien Affairs ond Spatial Plenning /Motional Land Agency
12 Ministry of Home Affairs
13 Ministry of Finance
14 Ministry of 3tofe Apparotus Empowerment and Bureaucrotic Reforms
15 The Executive Office of President
14 Geospatial Information Agency
17 Gaov Technical implementing unit of central /regional /local government
18 Mengovernmental Organisations
19 Concession halders.

Community Invelvement And Engagement In Forest Fire Management

Transforming traditional methads inte a mere sustainable system became one of the strategies of livelihaod
revitalization far the community wha lived near the peat-land (Hugroho et al,, 2021, Zera-burning peat-land
preparation, non-drainage peatdand we monagement, and eco-friendly commeodities were some the
activities encouraged by the Peof-lond Restorafion Agency [FRA] or Bodon Resterosi Gambut (BRG], The
Indenesion gevernment established PRA under Presidentiol Begulation Mumber 1 of 2014 after the incidence
of severe forest fires in 2005 (Wicokseno ond Zainal, 2022), Further, FRA louwnched 1000 community
livelihood revitalisotion pockoges involving more thon 228600 community members in their programmes
(Gambut, 2021},

Capacity Building Initiatives

The Forest Research Institute in Indanesia, with other organisations, headed free species plantations in the
degraded land. They used Agra-silva=-fishery, mycorrhizal fungi, creation of buffer zones, and ather ways, The
main tree species used in the initiative were Dyera polyphylla, Shorea balangeran, Tristaniopsis abovate,
Dyera poelyphylla, Alstonia scholaris (Yuwati et al, 2021; Geisen and Sari, 2018}, The World Bank funded
Indonesia in the 19280s to start a transmigration progromme displacing people from forest fire-prone
overpopulated regions to underpopulated ones (WITS, 1920). It had allecated $560 million for the
transmigration program over the previous decade. |t planned to allocate $680 million of fresh funds for fhe
establishment of "nucleus estate and smallhelder” (MES), which was small farmers growing commercial crops
and selling them to the government {The World Bank, 1984).
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Overview :_L.

lopan Is an ksland country in East Asia. Located in the Pacific Ocean, it lles east of China, Korea, and Russia,
stretching from the Seo of Okhotsk in the narth to the East Ching Sea in the south. Its copital and largest city is
Tokyo.

From the subtrapics in the south to the subarctic in the north, the Japanese archipelage runs ever 3,000 km,
Hokkaido, Honshu, Shikoku, cnd Kyushu make up the majority of Jopon's lond area, although dusters of
smaller ilands malntain comparatively high levels of biodiversity. However, lapan is a densely populated,
industriclized counfry, but biodiversity is still very high. As a resuli, the archipelogo hos been cofegorized os
ane of the world’s 36 biodiversity hotspats [Mitermeler et al., 2005).

In Japan, the forest cover is spread across 25 million hectares which is2 /3 of the national land.

Ameng the total forest cover, about 40% s covered by planted forest (Forestry Agency Ministry of Agriculture,
Forestry and Fisheries, Japan, 2021; Forestry Deportment Food and Agriculture Organization of the Linited

Maticns, 2007].
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Area Under Forest Fire

Yearly 3,000 to 5,000 forest fires ocour in Jopon that ruins 2,000-5,000 hao of forest area (Makagoshi, 2001 ;
Satah et al., 2004). The fire densities in Japan are about B fires per 1000 km2 per yeaor (Satoh et al., 2004).
Coto & Suzuki (2013} in their poper hos discussed the estimation of forest fire from 197910 2008 for 30
years. [t was shown in their result that the area burnt in 1983 was 8473 ha and in2008 it was 338 ha [Gote &
Suzukl, 2013). According to the annual forest report 2021, In the year2020, a total of 1,239 forest fires
occourred thot offected and burned 44% ha of forest. Most forest fires occur in the winter and spring and the
main couse of the Forest fire s carelessness using Fire by people [Forestry Agency Ministry of Agriculture,
Forestry and Fisheries, Jopan, 2021).

Causes of Forest Fire

The two main reasans for the forest disturbances in Japan are typhoons and forest fires. The majority of forest
fires in Jlopon are coused by human activity. The chances of a fire in the spring are the highest @s the air in the
garly spring gets dry and the litter occumulates, which serves as the fuel for the forest fire (Makagashi, 2001},
In nerth Japan, the Increase of fires in spring delays due to snow compared with the south |Satch et al., 2004},
According fo Makogoshi {2001, the chances of forest fire ore different in different sites of Jopan, usually
when there s low precipitation and humidity. About 99.9% couses of forest fires in Japan are man-macde,
coused by human activity, incleding the improper use of fire for farming ond reforestation, open-air fires, and
the bumning of trash, cigarettes, and firewarks. Lightning alse starts ferest fires in Jopan somefimes (MNokogoshi
et al., 1987).

Key Ecosystems Susceptible to Forest Fires

Fires not only result in the devaostating destruction of the flora ond bio=community, but they also impair the
ability of forests ta presarve thelr environment [Makagashi, 2001). The Seto lsand of Japean s the mast
susceptible area to forest fire, s it has the most dry weather, Dicroncpteris linearis and Gleichenia joponica
are the herboceaus ferns that are grown in this reglon predominantly, and the deod plants material that mokes
up the fuel for the forest fire are the reason for most of the forest fires of this region (Makogoshi et al,, 1987 ).
Change in the soil composition due to forest fires is one of the foctors that is responsible for the change in the
whele ecosystem. The soll microbes that depend on the sail envirenment for their survival get affected due ta
the forest fire and vice versa. They alter the scil compesiticn that in turn affects the whole ecosystem [Eldridge,
1928]). When the soil properties change due to the forest fire, the carben (Kniker, 2004) and nitrogen cycle of
the terrestricl ecosystem abo gets altered, which Influences the soll-atmosphere exchonge of major
greenhouse goses (GHGs) like corben dioxide, methane and nifrous oxide (Kim et al,, 2011},

Key Institutions Invelved in Forest Fire Prevention and Management

During the Ede era in 1648 In Japan, the Japanese fire Services got started by the government. The Fire and
Disaster Monogement Agency (FDMA) is the fire institution at the notional level. The averall number of local
fire departments in Japan is 1704, there are BO7 fire department headguarters there, and there are
157 B840 octive firefighters naticnwide, There are 2,380 volunteer firefighting groups and 888 900 volunteer
firefighters overall, Additicnally, there are 23,180 local chapters (Fikami & Hisamete, 2010,

in Japan, wildland fire suppression is the responsibility of the local fire departments in towns, cities, ond
villages. Support methads for large fires are ovailable, which indude dispatching the fire deportments of
nearkby cities, fewns, and villages as well as the Jopon Self-Defense Forces [UNMECE & FAD 2002).
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Role of Research and Academic Institution in Generating Relevant Knowledge

There are various research ond ocodemic institutes which are working for generating relevont knowledge on
forast fires. In the Tokya University of Science, The Center for Fire Science and Technology (CFSaT) was
established in 1981, The center works for the Adwanced Fire 3ofety Science and Technology where they
promate fire safety research, education and engineering (Advance Fire Sofety Sclence and Technalogy, nod.).
The Mational Research Institute of Fire and Disaster of Jlapan works for the continual application of fire and
disaster prevention research aond development based on the long-term goal [Mational Besearch Institute of
Fire and Disaster, nd.).

Community Invelvement and Engagement in Forest Fire Management

The fire service of Jlapon i established a3 a community-based municipal fire service that performs the tasks fike
firefighting, emergency, and rescue services, The Fire and Disoster Monogement Agency [FDMA] and fire
departments of the country provide fire services in the cities, fowns, and villages (Fire Service System im Jopan, n.d).

Capacity Building Initiatives

The natienol forest fire prevention compaign, an inifiofive of the Fire and Disoster Monogement Agency and
the Forest Agency, is held concurrently with the spring national fire prevention campalgn in order o promote
public awareness ond the efficocy of fire prevention, This annual educational compaign aims to spread the
messoge about preventing forest fires through educational octivities primarily geared toward hikers, locals,
and elementary scheol and junior high schoel students, Banners and posters are placed in stations, municipal

buildings, ond ot the entrances fo mountain routes. Training and stedy sessions on fire prevention are conducted
(UMECE & FAQ, 2002).
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RUSSIA ®

Overview

]

* The area of boreal forest burned annually In Russia s many tfimes that in Morth Amerdca, and the fire pixel
cownt is much greater {Wooster, 2004]. The application of various remate sensing instruments has shown
that the overoge vegetation wildfire area in Bussia for 1998=2010 occounted for 8.2 £ 0.8 ¥ 104 ha,
with about two-thirds of wildfires oceurring on forest lands and half on forested lands [Shvidenke, 2013},

*  |n Russia, the peak fire season normally starts in the middle of Moy and lasts for arcund 18 weeks. During
2022 and 2023, 15,736 VIRS fire alarms [high confidence] were received. Russic lost 750 million
hectares of tree cover between 2001 and 2021, which is 10% less than it was in 2000, ond produced
14,25t of CO2e emissions.
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= Wildfires couvsed $8% of the loss of forest cover [out of 7& Mha) and &0.5% of emissions {out of 14.2 &Gt

CO%e). During the most recent five years {2017 -2021], forest loss ond emission shares were 37.7%%0 and
41.5%, respectively, and 2021 saw the most severe forest fire, which resulted In a loss of 5.36 Mha,
Hawever, the year with the most fires an record was 2008, which resulted in o 24 Mha loss of free cover,

*  Dwring summer manths, forest fire s a persistent problem In Bussia. Surface, ground, and crown fires are

widely distributed in the country. Peatfires are difficult to contral in the country. Siberia and the country's
Far East, which are home to mere than 80% of Russia's forests, are where more than 80% of the country's

fires oceur.

Key Ecosystems Susceptible to Forest Fires

Russia's forests are important from an ecological, economile, ond cultural perspective. Russia has o
sophisticated system for categaorizing the use and cover of wooded regions. The Russion Forest Fund [RFF)
incledes all territories under governmental manogement [FF] and is divided into fwo moin categories:
farest-lands and non-forestlands [Shvidenke, 2000), Russiao, with over 45% (761 Mha) of s tetal
gecgraphical area is covered by notural forests.

Taiga (Boreal) forests, mixed, deciducus (wide-leafed), and coniferous forests are the main types of
waads in the notian. Taiga or bereal forest, is made up of evergreen canifers like spruce, pine, and fir and
is rich in blodiversity. Boreal forests are porticularly susceptible to forest fires because they contain o
large amount of flammable material, such as deadwood and dry needies. Coniferous and deciduous trees
like birch, aspen, and larch moke vp mixed forests. Coniferous woods are found in Russia’s northern and
eastern regions ond are predominately made up af conlferaus trees [lke pine, spruce, and lareh.
Deciduous forests are only found in the southern regions ond are made up of ook, maple, ond beech,
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*  n Russia, o lorge port of forests grows inthe permafrost areas. In the region, it has alse seen a dear impact
of climate change on the spread, severity, and altering nature of wildfires. The frequency of catastrophic
fires thot cover tens ond hundreds of thowsonds of hectores across vast geographic areas has increased as
a result of this climate trend, which has also coused the degrodation of forest ecosystems, the loss of
biadiversity, the disruption and destruction of the row moterial base of the forest industry, and the
emergence of specific weather patterns on the vast areas that have o negative impoct on the economy
and infrastructure and warsen the living conditions, This would likely result in a major loss of forested land
ond the impoverishment of the forest cover over a long period of time given the rise in the omownt of
dryness in the environment and the thawing of permafrost [Shvidenka, 201 3).

*  large porfions of Russia's southern region are covered with grosslonds, often known os steppe ecosystems,
which are prane to flames, particularly during dry er drovghty seasons or times. The country's peat-lands
are rich in organic materials, but they are alse prane ta fire and stay on fire for a long fime since it is
difficult to put it cut. The majerity of the country's nerthern region is covered by the tundra habitat, which
has a cold and dry climate. Even though tundra fires are uncomman, when they do happen, they can burn
for o very long time because the floro takes o long time to regenerate,

Causes forforest fires in Russia

= Minety percent of forest fire in the fire-monitored area is due te onthropogenic factors, and thus the
implementation of selected fire monagement measures can reduce the forest burned area annually by
wpte 20% (Kerovin, 198%9), Further, the management of boreal ferest systems to conserve and sequester
terrestrial carben thauld comprise af the establishment of plantations, thinning, impravement af harvesting
proctices, and soil monogement {Winjum et al., 19%2]. The crgonic material of living ground cover in micro
elevations and partially in micro depressions is enfirely destroyed by medivm- and high-intensity ground
fires; the regeneration of live ground cover on burned sites is very gradual and does not stop even after
5é years | Prokushiin, 201 1)

= Dwring summer months, forest fire is o persistent preblem In Russia. Surface, ground, and crown fires are
widaly distributed in the country. Peatfires are difficult to contral in the country. Siberio and the country's
Far East, home ta more than 80% of Russia's forests, are where more than 80% of the country's fires ocour,
Becouse of the lack of fire monitoring and contral and the low population density in distant locations, fires
are frequently not put cut [Stephens et al, 201 4], Economically driven arsan, which hoppens when wood
dealers urge or bribe people to purposefully start fires fo increasse allowed salvage logging in sauthern
Siberla, Is a growing problem [FAD 2006).

= Mega fires freguently reploced the fire-excuded ponderssa pine [Pinus ponderosal forests in Yosemite
Matienal Park with shrub londs and grosslands (Thode et al. 2011). People are building ond living in
dangerous locations and are not taking adequate fire protection measures [(Stephens et al,, 201 35),

*  Russion forest fires can be extremely difficult because of their isclated locations, scarce resources, and
severe weather, Urbanization, the post-Soviet reform of the public forest management system, finonclal
constraints, and falling trends in forestry activities are only a few exomples of the local socioeconomic and
pelitical conditions throughout the post few decodes. These elements are anticipoted to play a significant
role in predicting Siberian forest fire trends going forward [Marita et al, 20271,

*  InRussia, a large part of forests grows in the permafrost areas. The region has also seen a clear impact af
climote change on the spread, severity, and altering nature of wildfires. The freguency of catastrophic
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fires that cover tens and hundreds of thousonds of hectores ocross vast geographic areas has increased as
o result of this climate trend, which has also coused the degrodation of forest ecosystems, the lass of
biadiversity, the disruption ond destruction of the raw motericl base of the forest industry, and the
emergence of specific weather potterns on the vost areas that have a negotive iImpoct on the economy
ond infrastructure and waorsen the living conditions. This would likely result in a major loss of forested lond
and the impoverishment of the forest cover over a lang period of time, given the rise in the amount of
dryness inthe environment ond the thawing of permaofrost [(Shvidenko, 201 3).

Key Institutions Invelved in Forest Fire Prevention and Management in Russia

The International Forestry Institute in Moscow haos created a GIS in collaborafion with other ccodemic
institutions since it is the most efficient way o analyze the temporal and spatial streciure of Russian forest
fires ond their ecological effects on the structure and dynamics of bereal forests [Kerovin, 1 $948),

At the countey level, the Ministey of Matural Resources ond Environment developed natienal forest fire
prevenficn plans ond coordinate forest fire prevention, However, the federal forest agency have been
working towards the prevention of forest fire through fleld-level interventions including creation of fire
lines and maintenance, which incledes the remaval of deadwaad, brush, ete, There is regional forest fire
centres | 10 innember], responsible for fire prevention and monogement in their respective regions.

These centres are also responsible for the issue of fire warning and coordination of firefighting. Owver on
all, Rosleskhoz, the Federal Forestry Agency’s regulatory and supervisory body, ensures compliance with
farest fire prevention regulations and coordinates with regional ferest fire centers fo respend to forest
fires. Forest fire is one of the emergencies ond receive responses from the emergency Ministry also.

The Russian government responded by implementing o number of short-term policy efforts to enhance the
management of forest fires Sidortsev [2011), including more nvestments in fire swppression and
prevention egquipment, orgonizational changes in federal responsibilities for fire prevention ond
Firefighting, and more transparency and accountability by pesting satellite photographs of all territeries
offected by forest fires,

Role of Research and Academic Institution in Generating Relevant Knowledge

Severol research publications related to the post-fire restorotion following are the few research outcomes
of forest fire restoration in the country.

Vegetative regenerotion (re-sprovting] of the some burned individeals ond the establishment of new
Individuals throwgh seed germination are the two primaory processes by which plonts con recover from fire
[Vallejo, 2012, Both the processes of vegetative and generative shoat regeneration and growth were
mare active in the fire-domoged plont community than in the unburned plant community. This resulted from
decreased species competition and subsirate regrawth in the post-fire plant community [Suleymanovo et
al,, 201%9). However, the development of o new generotion of frees depends on the fire intensity,
choracteristics of tree specles, number of survived frees, the initlal post-fire abwdonce of herbaceous
plants and shrubs, and the general forest-growing conditions (Kemarova, 201 3), During the first years, fire
creates a fovourable ecclogical niche for the self-seeding of coniferous and brood-leaf species, ond
regenaration processes can follow different directions in the formation of the futere plonting compaosition,
ond thot depends on scil and hydrological conditicns {Daniley et al,, 2019,
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= According to soll and hydrelogical circumstances, a stedy by Daoniley et al. [2019] on the forecast
succession pottern of post-fire restoration in the landscope of the Tikhvin Ridge proposed the following for
forest fire restoration. In Sondy soil, pine-birch forest stonds or pine with the participation of birch forest
stand; in Sondy leam humid soll and Sandy loam excessively humid soil, pine-birch forest stands mixed with
spruce forest stand or pine-birch forest stand; in Loamy soil, pine-birch with the participation of spruce
stand; pine-hirch with an odmixiure of spruce or spruce-pine with the participation of birch; in Loamy clay
sails, spruce with birch and pine forest stand and Peoty soils, pine with the participation of birch forest
stand.

*  In the deciduous Broadleaved-Karean pine and dark Ceniferous-Kerean pine forests of the Southern and
Middle Sikhote-Alin Mountains, post-fire rehabilitotion hos been researched betweean 1975 and 2004, In
reughly 200 burn sites, which had been devastated by fires ever various years, dynomics of abundance,
productivity, the age structure of plant populations, and erganization of plont communities have been
studied (Komarovo and Lee). They [Kemarova and Lee) learned on the 15 locations of various ages, the
species composition, number, and depth profiles of viable fern seeds and spores in litters and soils were
exomined.

Community Invelvement and Engagement in Forest Fire Management

*  In Bussia, the Federal Forestry Agency (Rosleskhaoz), which collaborates with other governmental ogencies,
NG s, and local communities, s primarily in fire control charge of restoring reglons devastated by forest
fires.

*  The restorotion by the Rosleskhoz invelves mainly the promation of notural regeneration, plonting,
opplication of sail stabilizers, and monitering the recevery of the ecosystem.

Capacity Building Initiatives

*  Like other countries, Russia teo follow standard practices that incledes peblic sensitization and awareness
creation and engoging the looal community, investing in research ond innevation for forest fire restoration
ond management, including new equipment, efc.

*  Also started investing in advanced fire detection and suppression systems, inifioted dialogue with other
countries for technology tronsfer, efc.

*  Training and education to the stakeholders, orgonizing seminars and werkshops are alsa being organized
to improve the capacities of the stakeholders.

*  The state's capacity frequently determines the amount spent on fighting fires. The expense of putting out
flomes hos decreased since 20714 as o result of o lock of budgetary resources [finoncial crisis), The
approcch of fighting forest fires has altered tince 2017,

All fires ore recorded by the Departmant of Forest Relations, but if they endonger communities, they will be put
out (Marlta et al, 2021].
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Overview —

*  The Kingdom of Saudl Arabia i3 a guadrilateral londmass and the fifth-largest country in Asia, covaring
twa-thirds of the Arabian Peninsula with o total geegraphic area of around 2,1 5,0000 ta 2,217 249 Km2
(Abo-Hasson, 1981; Alfarhon et al, 2021). High altitude mountains (Jobals) (up o 3050 m asl), valleys
[wadis], meadows [Rouvdhaos), salt pons [Sobkhas), lova areas [Harrats), deep sonds [Mafud], and

drainage conals are just o few of the diverse ecosystems found in Soudi Arobio (Aforhan 1999

*  Aceording to the FAQ (2020), 37% are primary forests, and 63% are other naturally regensrated forests.
Western escarpment mauntains in Yemen are home to forests and deminated by o dense evergreen
canopy of mature frees reaching 30 m, dominated by Combretum molle and Terminalia brownie [Scholie
et al, 1991; Woed, 1997), and other large free species, Acocio jchnwoodii, Commiphoro kataf, both
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Yemeni endemics, Ficus ingens, Ficus vosta, Ficus sycomorus ond Breonadio solicing and Mimuwsops lourifelic
{Friis, 1992; Hall et cl,, 2008}, Potches of valley forest are found in solated valleys batwesan 500 and
1000 m on Jlobal Raymah, Jobaol Melhon [Mithan), ond Jabal Bura (the lorgest area of valley forest], in
Wadi Liyah in Khawlan Ash-Sham ond in the Haraz mountains (Waed, 1997). Overall the most deminant
families ore Foboceos ond Pooceoe due to orid ond extreme arid dimate adaptation [Chawdhary,
2001} The vegetation cover in the area ks xerophytic (EL-Ghaonim et cl., 2010}

*  The woist year for fires in Soudi Arabia was 2005, when 110000 ha of land was destroyed. In 2022, 280
ha of lond will haove burned there. Due to humaon activity, seasonal forest fires are more common in the
southwest; the peak fire season often starts in late February and lasts fer several weeks, The Visible
Infrored Imoging Rodiometer Suite (VIIRS), a system for reperting fire alerts, is used ooress the country 1o
inform and manage forest firas.

*  Owar a five-yeor periad [1999-2003), 31.5 forest fires eccurred in the natural ferests of the Al-Baha and
Aseer reglons, resulting in the destruction of 221481 hectares of forast, comprising 158,811 trees. 92
percent of these fires were started by human activity [Al-Shehry, 2004), Additionally, 0,13 th, ha of
forestland wos offected by fire in 2017 (FAD, 2020, with 2005 recording the most fires at 110 th. ha.

*  The main fire seasan in Saudi Arabia normally starts in late February and lasts for around 52 weeks.
Batween Movember Bth, 2021, ond October 3158, 2022, 313 Visible Infrared Imoging Rodicmeter Suite
[VIIRS) fire alerts were reparted, all of which were of high confidence. Compared to years prior ta 2012,
this is typical. Between November 4th, 2019, and Octaber 315, 2022, Saudi Arobia got 14,390 VIIES
Alarms fire alerts (weow.globalforestwatchoorg). Two hundred eightyocres of land have burned in Saudi
Arabia so far in 2022, When compared to totals from years’ prior, dating back te 2001, this amount is
average.

Key Ecosystems Susceptible to Forest Fires

*  Rainfall in mest of Soudi Arabia is insufficient to suppert much vegetation, few trees grow, ond the majority
of the country is clossified os desert. [Abo-Hassan, 1981). Drought-resistant plont species are widely
spread in Soudi Arabio and distinguished from plants in non-dry conditions at the morphological,
onotomical, and physiclegical levels, Conservation of these species could help to keep the omount of
water used for agriculture in the world stable {Alfagham et al., 2022].

*  Southwest Soudi Arobio is where you'll find the country's cctual forests. The Ministry of Agriculture
astimates that the nation has 27,000 km2, or 1.2 percent, of woads in the nation, Around 21,000 km2 of
this areq is dispersed throughout the Sorowot mountain ronge in the southwast [MOWCD and JICA, 2004).
There are only 27 million hectares of these forests left in Soudi Arabia's mountaing, mestly in the
inaccessible, distant, and steep regions [MCWCD, 2005). The Sarawet mounfain ronge in the southwest is
home to over BO%, of the country’s notural forest, according to FAD [2020), which alse noted that 37%: are
primary forests and $3%% are of ather noturally regenerated farests. The country, has30000 hectares of
protected lond, 158000 ha of mongroves, ond 340000 ha [37%4) of primary forest (FAD, 2020). The
forests of the country can broadly be dassified into broad-leaved dry, humid, and conifercus forests,

*  Forest fires hove been more common In Soudi Arabio's southwestern area in recent years. Southwest Saud]
Arabia has seen on increase in forest fires in recent years, They believe it poses o significant threat ta the
entire plont population, espedally to notural forests. Broodleaf trees, which can tolerate fire, moy survive,
whereas sensitive plants like conifers, which are high in resin, may perish. Fire has o distinct effect on the
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species makeup of the forest.

* Mixed forests make up the majerity of the farest system in southwest Soudi Arabia, and the biggest threots
to it are fire ond cutting (AC3AD, 2003). Seasonal forest fires are becoming moere common in the
southwestern region os o result of rural growth ond human activity [MOWCD, 20035,

*  The southwest of Savdl Arabia has seen an Increase in recent months in forest fires. They view It s a serlous
threat to the overall plant caver, particularly the natural forests, Fire has a specific impact on the species
compaosition of the forest because It con cause the sensitive, resin-rich conifers fo go extinct while leaving
behind the broad leaved trees thot can withstand fire.

¢ The Soudi Arabion woods, which serve a range of purposes, are governed by the Forest and Pasture Law.
Accarding to national reports that affect climate balance, a variety of activities pose a growing threat to
the diversity of plonts, including cutting down trees for fuelwood, overgrazing and /or poor management
of rangeland resources, peoliution, peer natural regeneration, widespread dieback of Juniperus species
woodlonds, unchecked forest fires, climate chonge, drought, etc. [Thomas, 2011).

Causes for Forest Fires in Saudi Arabia

* InSaudi Arabia, mojority of the londscope is desert and ossocioted with il and Matural Gas, Forest fire is
referred to as wildfire, and it is often covsed by humon octivities, including compfires, fireworks, electric
equipment, ete. Hot and dry weather conditions are olio increasing the risk of forest fire alang with
lightning strikes during thwnderstorms, Slash and burning prastice of cultivation in a few regians is alse o
reported cause of forest fires in the cowntry,

= Thesauthwest of Saudi Arabio hos seen an increase in recent months in forest fires. They view it as o serious
threat to the overall plant cover, particularly the natural forests. Fire has o specific impoct on the specias
compesition of the forest because it con cause the sensitive, resin-rich conifers to go extinet while leaving
behind the broadieaved trees that con withstand fire. Keep in mind that histerically, forest fires have not
vivally been the primary couses of forest destruction and hove Instead been seen oz one of the
components of environmental equilibrivm, Therefore, the issee is with those forest fires that are primarily
ignited on purpose by people [Aref ond El-Juhany, 2000},

*  Accarding to the data that is currently accessible to this programme, the wildfire hazard is rated as high in
the region of high preject-developed areas. This means that in any given yeor, there is o larger than 50%
probability of coming across weather that could support a significant wildfire that 13 likely to cause both
proparty destruction and humon fotalities. Hence, the high risk of wildfires needs to be considered in
project planning decisions, project design, construction, ond emergency response planning techniques. Be
aware that harm can result from ember storms and low-level surface fires in addition to direct flame and
radicfion exposure. Strong winds and wind-borne debris moy compromize the structural integrity of
infrastructure during intense fire weather oocurrences.
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Key Institutions Invelved in Forest Fire Prevention and Management in Saudi
Arabia

*  Al-Kotly (2008) suggested setting up @ naticnal bedy to look after and develop Scudi Arabia's woods.
Researchers from King Soud University ond the Ministry of Agriculture worked along with experts from the
King Abdulaziz City for Sclence and Technology (KACST) Spoace Research Institute.

= A Juniper woodland in the Asir Mountaing in the Baydah region, 13 kilometers west of Abha City, was
classified os o unique nature reserve by the NCWCD in 1989, In addition, frem 1999 to 2002, the
MCWCD corrled out the "loint Study Project for the Conservation of Juniper Weoadlands" in collaboration
with the Japan International Cooperation Agency [JIHCAL

*  The General Authority of Meteorclegy ond Environmental Protection [GAMEP) in Soudi Arabia is in
charge of keeping on eye on the weather and giving alerts and warnings for potential forest fires.

*  Soudi Arablan Civil Defense i3 also being engaged in extinguishing forest fires, also fer creating public
awareness along with Soudi Arabion National Guard is responsible for protecting the country's natural
rasources, including forests, and providing ossistonce in manoging and extinguishing forest fires.

=  The Ministry of Environment, Water and Agriculiure, Soudl Arablols being responsible for forest
canservation and management, developing policies and strategies for forest fire preventien and
mitigaticn in the counfry,

= Soudi Arablon Wildlife Authority s responsible for fire prevention and manogement in the wildlife and
their habiteabs,

Role of Research and Academic Institution in Generating Relevant knowledge

*  Encowrage the conduct of scientific research in the fields of silviculture, forest monagement, forest
pothology, forest ecology, watersheds, wildlife, wood technology, ond others that are reloted o forests,

= Arccording to the United Motions Environment Program {2001, the primary drivers of blodiversity loss
include species introduction, habitat degrodation, overexploitation, and pellution. Hema Boni Sar, o
traditional system, provides odvantages in preserving soils and vegetation density, It is one of the cldest
known methods of profecting plont life (Zohran ond Younes, 1590}

*  The conservation of all the wildlife in the Kingdom is the responsibility of the Mational Commission for
Wildlife Conservation and Development (MCWCD), which has taken a fwo-pronged strategy. The first
step in repaoiring domaged ecosystems s the decloraotion of protected areas. Second, if it is within the
histaric range of o particular species, it conducts captive breeding pragrammes for endangered native
species for reinfroduction info these protected regions [ Johannesburg Summit, 2002].

Community Invelvement and Engagement in Forest Fire Management

The various linked government sectors, as well as the communities, must work fogether and support initiotives fo
rastore the degraded forestlond. Az tfocls for rehobilitation, protection, silvicultural technigues, ond
sustainable monagement must be adopted (El-Juhany, 2009) to encourage the recovery and restoration of
harmed ecasystems,
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Froposals were maode eai guidelines ta cope with the pratection of natural forests in Soudl Arabia’s
southwestern regions [ Aref and El-Juhany, 2000) and they are;

Far recruitment purpases, halt the construction of roads in the forest. Te develop them and /or cantral fires,
it is mere desirable to allow access o remote areas of forests,

Rebuild any agricultural terraces that have fallen inte disrepair os o reslt of abandonment ar heavy

rainfall, In erder to prevent rainfall from evaperating away from trees and cther plants, it is essential to
collect and use it

Limiting wrbaon exponsion In towns, cities, and villoges close to forests while seeking alternatives in areas
with little or no tree cover.

Instead of deforesting regions within forests, locate places that are switable for afforestation or replanting
ond devote them to the establishment of parks and recreaticnal focilities.

Increase the omount of educational progrommes about the significonce of forests and the need fo profect
them in the media [TV, press, breadeast, ond others). It is alse advantageous fo host symposiums and
scientific conferences on the growth ond preservation of nateral forests and to invite experts in the field
frem both inside and cutside the naticn.

Ta create the seadlings needed to fill in gops in the weods, expond the development of forest nurseries
nearby, with o focus on remaving alien seedlings to reduce epidemics of local species.

Define the locations and nomes of the woods, and grect worning signs close to them to deter illegal octions
like cutting and fire-starting. Maps of these woodlands must be mode and submitted to the appropriate
autherifies in erder to safeguard them against invasion. By instructing programmers under the guidance of
profassionals, you moy improve the skills of people who plant trees.

In oddition to educating firemen to handle such flomes, provide proper measures for containing forest
fires, such a3 observation towars, water tanks, and any other fire control methods.
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The Korean peninsula is sitvated in the centre of the Marth Western Pacific, between 33°7 and 4371" north
latitude and 12471 1"and 131°53" east longitude, sharing o boundary with China and Russia ta the north and
the Japanese archipelago to the south. The Korean peninsula covers 221,000 km’, of which 45% is ccoupied
by the Republic of Karea [ROK). Agriculture accounts far 200 of the total land area in the Republic of Korea,
while forests account for 4%, The average standing forest tree volume is 47.5 m’ per ha in total forest lands
and 57.3 m’ per ha in timber forests, respectively. The Korean forests can be divided inte warm-temperate,
coal-temperate, and Sub boreal forest zones. Around B3% of forests are cool temperate forests.
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Area Under Forest Fire

i_oniferous forest zones, especially pine forests, which are sansitive to forest fires, occount for arcund 42% of
all forests in South Korea, where woods cover 04% of the total land area, As a result, Korea islecated in areas
where forest fires con begin and spread. 5o far, in 202 2, 300ho of land in South Koreao hos burned. This figure
i conslstent with previous years dating back to 2001, The vear with the most fires was 2011, with 20k ha.
South Korea had 4,38 million bectares of natural forest in 2010, accounting for 51% of its total land area, [t
has lost 1 2.8 hectares of notural forest by 2021 (Global Forest Watch, 2021).

Types of Forest Fire

& forest fire begins to burn at its ignition peint, which varies bosed on fuel, geogrophy, and wind direction and
leaves distinct scars on free trunks, crowns, grosses, boulders, cans, and fences known as indicators. Such
characteristics serve as the foundation for determining the type of forest fire, There are two categories of
couses for forest fires: human oction and notural elements. In Kerea, forest fires are mostly caused by human
activity rather than by a natural aceurrence like lightning [Van Weagner, 1 987). The majority of forest fires are
coused by humon odivity, including fires storted by mountaineers [42%), strow burning in rice paddies or
farmland {18%), etc. The East Coast Fires of 2000 was the Republic of Korea's most devastating wildfire ever
recorded. It was coused by a spark from burning frash and destroyed 23,794 hectares of land [Han et al.,
2021}

s N A aenae



G2ﬁ G20 MEMBER COUIMTRY PROFILES

T i O FICHEEST FIRES .

Key Ecosystem Susceptible to Forest Fire

Abaut 63.2% of Korea's total land area is coverad by farests, aut of which 979 i1 coverad with canifers that
arg particularly vulnerable to mego-fires [Kerea Mational Arboretum Annual Repert, 2017, Climate change,
ignition sources, duration of the fire season, vegetolion structure, changes In land wse, and Institutional
limitatians for sustainable forest or fire manogement could all have an impact an fire risk [Forest Besource in
Korea), The woods of three eco-regions, Kongwon coost, Woolyong coost, ond Hyungsan-Toewha
eaast{astern coastal regien of South Korea), are prone 1o fire due te insufficient rainfall (Son et al, 2006). The
country hos a temperote cdimate chorocterized by four distinet seasens [Carpenter, 2000, Spring and autumn
are relatively short, while summer and winter are rather long [Corpenter, 2000). Both terrestrial and marine
gcosystems are home o a wide ronge of spedes with great biodiversity (Hong et al., 2021} The Korean
Peninsula hasts 4,500 different species of plonts. The majority of londs are covered with deciduous broad-
leaved and coniferous trees, except for evergreen broad-leaved forests on Cheju lsland and in the litle sub-
trepical strip along the scuthern coast [Kang et al,, 2013}, The majerity of conifer species in the notion are
pines; others ore spruces, larches, and yews. Abellophyllum distichum (white forsythio or Koreon abelia), o
shrub from the alive family, and Korean fir [Abies kereana) are examples of indigenaus plants [Kim et al.,
2007 ). The Founal structure of Korea is similar to northern ond nertheastern China, Even in remate locations,
tigers, leopards, lvnx, and bears, which were once widely distributed, are now all extinet. There are about 380
different bird species in the nation, the majority of which migrate seasonally [Kim et al,, 201 4], The DME area
protects hundreds of bird species, Including the Imperial red-crowned and white-naped crones, and = also
home ta Asiatic block bears, lynxes, and ether wildlife [Kim et al., 2008}

Key Institutions Involved in Forest Fire Prevention and Management

The Korea Forest Fire Management Service Association: : It is o special corporation founded in 2015 ta
support the crection of policies and the promotion of techneolagies for preventing forest fires, such os
education, training, research, and cross-border technical infformaotion exchange on preventing forest fires. The
associotion provides education and training for forest fire prevention persannel and forest fire prevention
projects to protect people's lives and property, as well as valuable forest resources, while pioneering and
developing new fields such as farest fire prevention and Forest Fire Area Inspection (KFFMSA, 2015).

Mational Institute of Forest Seience: Since it started as the Forestry Experiment Stafion an Avgust 23, 19232,
the Matienal Instifute of Forest Science has steadily conducted varicus research on forest, forestry, ond the
wood indusiry as the only notional research instifute under the Korea Farest Service, with an objective fo
develop and disseminate forest science and technology for people’s well-being, healthy environment, and
glebal forestation, leading the green growth.

Korean Forest Service: The Korea Forest Service (KF3) is an independent agency specializing in forestry thot
is owverseen by the South Kerean Ministry for Food, Agriculfure, Forestry, and Fisheries. To prevent forest fires
across the country, the KFS has established the notional forest fire control cenfre, and each regional forest fire
confral centre in 270 provinces,

Role of Research and Academic Institution in Generating Relevant Knowledge

The Motional Institute of Forest Science aims to creote future vaolue for forests through innovation in forest
science and technology. It creates knowledge for managing forest fires and compiles relevant information, The
information ond knewledge ore shared acress seciety for future growth (Dhamdhree et al., 201 5),
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Community Involvement and Engagement in Forest Fire Management

Sanggye has d long histery In ROK a3 a form of public parficipation in forest management."Songgye” 1s a
troditional secial institution used by local cifizens to maintain forests during Korea's late Chosun Dynasty
[almast 300 years aga] (Chun et al., 2009]). Songye has rules and restrictions thot are similar to the Municipal
government legislation that i currently in effect. Sanlimgye was established in accordance with Sanggye's
histary, Toward the end of the 19505, o total of 21,428 Sonlimyges were established, with over 2 millicn
members (Chai et al., 2008). The main meatures to manage forest fires is te ralse publie awarensss thraugh
public and educational activities, to manoge forest fires through legislation, to develop firefighting teams, and
to develop an enabling framework for sodety to prevent forest fires, as well s fo reinforce infrastruciural
development ond preparedness for fires in high-risk areas.

Capacity Building Initiatives

AFaC O Regienal Education and Training Center (RETC) erganizes various types of training courses regularly to
cater to policymakers, technical-level officials, researchers, members of local communities, ond the general
public. The training on forest fire manogement includes fire safety and behaviour, fire prevention and
suppression, fire inspection, fire information systems, ond drone technalogy. The RETC alse offers community

courses as well as customized courses.
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2.4 REGION : AFRICA
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Overview

. The huge central plateau that makes vp about two-thirds of Jouth Africa is flanked in the east by
mountain ranges known os the escarpments. From there, a lorge midland of rocky hills and valleys

leads to a small coastal plain.

¥ From the year 2001 to 2021, an estimated 116 kha of tree cover was lost in South Africa due 1o fores
fires, This is in oddition to 1,41 Mha of free cover lost during the some period due to other reasons,
Curing this pericd, 2017 was the worst, with on estimated 20.5kha lost due to forest fires [Global
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Forest Weteh 2023). The graph shows the forest lost from 2001 te 2021 due 1o forest fires. The brown
indicotes forests due to forest fires, From the year 2001 te 21, forest fires were responsible for 7.46%
of tree cover loss in South Africo. Western Cope hod the highest rate of tree cover loss, with around
3.B8 kha lost on average in a yedr [Global Ferest Watch 2023).

From the year 20071 te 21, forest fires were responsible for 7.6% of tree cover lass in South Africa.
Western Cape had the highest rote of tree cover loss, with arcund 3,88 kho lost on average in o yeor
[Global Ferest Watch 2023).

The map shows the area under forest fire in South Africa. The other map shows the area which is prene
to forest fires. The obove maop is token from o 2010 report by C3IR on Motional Veld fire risk
ossessment.

Figure
242

Aren wnder
forast fire In
South Africa
in 2010

Key Ecosystems Susceptible to Forest Fires

Accarding ta the report published by FAD in 20135 for the XIV world forestry conference in Durban,
forest land in South Africa covers just aver 40 million hectares (about 38.7%) of the total lond area.
The total lond area in Sowth Africa is estimoted to be around 122 million hectares [FAD, Southern

Africa’s forests and people. investing in o sustainable futere 201 5,

Maost fires have occourred in the Mortheast movntain grosslonds and Mountain Fynbos, it has to be noted
that this is frem 2003 to 201 3. The fire-ecology types of Matural Forests, Thicket, and Sparse Arid
Woodlond are fire-sensitive,

Farest fires have had a lot of Impact on socety and the economy, in addition to the environment. Far
exomple, Morth Wast FPA in 2014 recorded losses worth B 15 000 000, The Eastern cape fire
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protection asseciation has also come up with an estimate for losses, They estimate that domage of
mare than BS&43 899 839 had Incurred over o two-vear pered from 2014-18. Durlng the same
period, the loss of 210 livestock, 3 wehicles, ond 82 structures were also recorded. (State of the forests
report 2018 - Gov.za 2018)

£ Forest fires also couse smoke pollution, which can aoffect the health of communities living nearby, Local
communities also suffer from the loss of thatch grass, which is important For the local cemmunity, The
fires become dongerous when it becomes extreme or out of contrel. Some amount of controlled fires
are beneficial for forest management, Air quality con go down with on excess release of carbaon
monaxide, carbon dioxide, and other greenhouse goses. This can alsa increase the chances of dimate
change. Local commumities also suffer periodically from the less of importont resources, such as thatch
greiss, in wildfires (Forsyth et al., 2010),

E There are also negative health effects from extensive, untimely fires, such os smoke pollution under
canditions of atmespheric stability during winter on the Highveld of Gaouteng and Mpumalanga,
(Fersyth et al., 2010). Forest fires con alse destroy the structure of surfoce soil horizons. The heat
generated by forest fires con also couse soil erosion, loss in soil fertility, ond sedimentation of river
channels and wetlands dewnstream [Fersyth et al, 2010). Some ecosystems are prone te invasion by
alien plant species after fires. The fynbos s on exomple of this. They ore more prone to forest fires.

Causes for Forest Fires in South Africa

Most of the forest fires in South Africa happen during the summer months, During these times, itis hord to confrol
the fires, Wildfires [veld fires) are bushfires thot fall within ond outside the urban oreos and can spread out of
control. Government agencles state that most forest fires are cowed by human activities. Others include
natural scourrences, for exomple Lightning, Under the conditions of amount of fuel, dry materiol, wind, inter-
winding of the canopy, etc., forest fires can spread faster [Western Cape Government, Wildfire seasan 2023)

The following Table 5.3({5ource - State of the forests report 2018 - Gov.zo 201 8) shows the area of lond thot
has been destroved by forest fires and the reasen for the fires.

Comet ol 005,18
Takle
2441
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Araa of land | ' I '
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forest Fres | coldenal | 4482 3 335 2 4t 3 2087
osator  Jawn | 324 3 2188 ! 4563 % 10005
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Source; CFFE Annud CTRPSR Repors 2014, 2017, 2018
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Key Institutions Involved in Forest Fire Prevention and Management in South

Africa

When it comes to forest monagement, the Department of Forestry, Fisheries, and the Environment
{DFFE) s the ultimate soay, They are in chorge of the forest monagemant and resources of South
Africa.

When it comes to legislation, the Mational Yeld ond Forest Fire Act, 1998, (At Ne. 101 of 1998).
outlines the mandate and responsibilitias of both public and private bodies in respect of wildfires. The
abjectives of the legislation were to prevent veld, forest, and mountain fires ccross South Africa, [State
of the forests report 2018 - Gowv.za 201 8).

Many regions in South Africa have UFPAs (Umbrelia fire protection Associations] which help and
support FPA [Fire protection asseciations) at a regional level, For example, in Eastern Cape, there is an
Eostern Cope Umbrella fire protection associafion (Le-gislation - ECLUFPA 202 3]

Wildfire Fire Training Center Africa (WFTCA] - it started off os a joint venture in 2002 between the
Glebal fire monitaring Center (GFMO) and local eapacities in South Africa, Here, the concept of the
Training Center was born ot the foundotion meeting of the Regionol Sub-Schara Wildlond Fire
Metwork [Afrl Fire Met) in Pietermaritzburg. The WFCZTA offers training- and education opportunities
for a wide range of fire managers, fire monogement frainers, and extension officers from all African
countries south of the Schara and for internofional guests, with exposure to lorge-scale prescribed
burning aperations and firefighting [(GFM Cadmin & GFM Cadmin, 2017}

Role of Research and Academic Institution in Generating Relevant Knowledge

Academic and research institutes have been Instrumental in producing pertinent knowledge to contral
farest fires in South Africa.

There are o few orgonizations, universities, and institutions that perform stedies on the couses of forest
fires, the effects of forest fires an the enviranment and local econemies, ai well as the preventian,
contrel, ond monogement of forast fires.

A faw more arecs where research i3 being done include the use of remote senting data for identifying
forest fires ond fire alerts, omang other things, A small omount of reseorch is alse otfempting to
influence the creation of farest policies, especially fire monagement.

Community Involvement and Engagement in Forest Fire Management

Since human octivity is the primary source of all fires in the notion, community-bosed initiatives and the
right use of fire as o management teol are essential. The old metheds of preventing fires in customary
lands are now mastly ineffective. In order to properly employ fire o5 @ monagement ool at the
landscope level, it Is necessory to educate the local papulation and equip stokehalders at all levels
with fraining.

Burkina Fose, Mozamblque, Mamibia, and South Africa all have CBFIM programs (Geldommer et al.,
2002). The projects demonstrafe that, in order to significantly improve the fire sitvafion at the local
level, o community approach is likely the only viable, long-term answer.
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& Warking on Fire [WaF], o notional South African fire monogement initiative, bos developed o people-
cantrad strategy.

- Waorking an Fire [WeF), o natienal South African fire management program, has developed a pecple-
cantrad opproach fo fire monogement thot gives sociolly excluded people froining ond
EMmpowerment.

Capacity Building Initiatives

# Firefighters, forest rangers, and other personnal managing forest fires receive tralning from ccademic
institutions, The instruction covers methods for putting out, managing, ond avaiding forest fires and how
ta employ technology for menitoring and early detection.

& The SADL and swrrounding sub-Saharan nobions are in charge of fighting fires, along with the
Ministries of Environment, Agriculture, ond Rurol Development,

iven their lock of resources, cooperation in the monagement of fires hos become institutionalized in mony
African natiens. Efhiopia was the starfing peint for international coaperation in sub-Saharan Africa's fire
gmergency management from Febreary to April 2000, [Geldammer, 2000], Eventually, regional coordinafed
actions were started In 2002 with the establishment of Afri Fire Met. In colloboration with regicnal partners in
South Africa, the Wildland Fire Training Center Africa was formed. Owver the past few years, several
internctional training cowrses have been successfully held in colloboration with the governments of Germany,
Finland, Mozomblgue, Morway, FAQ, and UN-ISDR. On July 7, 2005, o regional conservation agreement was
signed of the Congo Bosin Forest Summit,
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AUSTRALIA

Seed Banking in bushfire affected regions: The Council of Heods of Australion Bofanic Gardens is seed
banking across bushfire offected reglons to future-proof notive plant speces. 4756 out of the 870 seedlings,
which were raised from 12 pricrity plant species by project partners, have been reintroduced fo the wild,
ploced in seed production orchards or provided fo community groups for planting in bushfire offected oreos
{Auwstralion Government Department of Agriculture, Water aned the Environment, 2021).

Targeted feral animal control: In the Greater Blue Mountains World Heritage Area, targeted feral animal
control over 1.4 million hectares has been undertaken, as 80 % of the orea waos offected by the bushfires. The
protection of the habirat is conducted by Hunter Local Lond Services and portners, as they alse enable
recovery in fire offected areas. The porticulor combination of aerial and ground-based programs supports
animals incleding Koola, Maonning River Helmeted Turtle and Brush-tofled Rock-wallaby, as well os Threatened
Ecological Communities [Australion Government Department of Agriculture, Water and the Environment,
2021).

Bee hotels are being installed by the Australion Motive Bee Asscciofion and citizen scientists, in fire impacted
areas all around Auvstralia. They are artificial nests, aimed to mimic the pre-made holes and cavities in trees
created by wood-boring beetles that cavity-nesting bees use. The maonitaring is conducted manthly during the
bee activity season to check cocoupancy. The bees hotels have never before been vsed in oreas that hove been
destrayed by fire, but they are an important part of the recavery of pellinaters as they forage on flowering
regrowth [Australion Government Deportment of Agriculiure, Waoter and the Environment, 2021].
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Brief Summary:

shenzhen River Estuary Mangrove Wetland is situated between two Romsar Wetlands of International
Importance: the Shenzhen Futian Mangrove and the Hong Kong Mal Po Mangrove. It serves as o crecal habitat
for tens of thousands of migratery birds in the East Asia-Australosio Internotional Migratory Bird Flyway, and
is also heme to rare ond endangered wild animals such s the Eurasion otter [Lutra utra). This wetland serves
as one of the significont wetlond ecosystems of international importance in South China, Mearly 17 ho of
mangrove wetland have been restored from 2017 to 2022, providing living space for the growth of native
mangrove plants and water birds, and enhancing the overall biodiversity of the region.

Description:

Main Measures:
1. Preliminary research, and collection, integration and utilization of basic data,

L. Carry out the investigation and monitering of the ecological physical and chemical enviranment,
hydralogical dynamics and blodiversity of the ecological resteration area, focusing on the water
quality envircament, sediment environment, benthic organism, plankton, birds, mangrove vegetation,
etc, of the mongrove ecosystem,

3. Bosed on the detalled investigation and manitoring, the effects of mongrove ecological restoration In
Shenzhen Estuary are evaluated, and the effects and shortcomings of the restoration are onalyzed,
providing o demonstraticn reference for the whaon, provindal and even domestic mongrove
ecolegical restoration, and laying o foundation for the establishment of scientific and effective
management measures for exatic mangroves,

4, Data sorting ond analysis: moke statistics and analysis on all the dota chtained, obtain comprehensive
monitaring data of mangrove ecosystem in Shenzhen Estuary, evaluate the effect of ecolagical
restoration by analyzing the menitoring data, and put forward relevant suggestions on the pratection,
restoration and menagement of mangraves in Shanzhen Bay and Shenzhen Cliy.

Lessons Learned:

B Providing examples of the ecological restoration of areos taken by exetic mangrove plants,
Particularly for artificial pure forests, measures included tree species convertion, fidal creek, and
infertidal zone restoration.

2 Enhancing wetland bicdiversity and providing stable estuarine wetland habitats for water birds and
mammals, such a3 Berasian offers and leopard cats,

3. Colloborating with enterprises, public, universities, and government enfifies, to demonstrate the
ecolegical restoration of biodiversity with full sodial participation.
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>> Title: Ecological restoration practice in Gulang Babusha Forest Farm
Responsible Organizations: Gulang Babusha Forest Farm, Ministry of Weater Resources

Brief Summary:

Babusha Forest Farm in Gulang County is a collective forest farm initiated and established by joint howsehold
contract in 1981, Over the past more than 40 years, three generations of the "six old men” in Babusha Forest
Farm hove experienced great hardships to fight against desertification.

Description:

Babusha s located in the marth of Gulang county, and the southern edge of Tenngell Desert, with on area of
5,000 m’. In the early 1980s, there was no population here due fo severe aeclion sand. In 1981, six old men
named Gue Chaoming, He Falin, 5hi Man, Lue Yuankui, Cheng Hal and Zhang Runyvan in Tumen Town whe
were aver 50 years old, s&f up a collective forest farm by jeint household contract, embarking on o long
jeurney of tenacious struggle against the desert, Over the past more than 40 years, three generations of the
“Six Old Men™ have mode persistent efforts to control desert. A green ecological sand-fixation barrier, 10 km
long from north o south and B km wide from east to west, hos been built on the southern edge of Tenngeli
Desert.
1.  Persisted on large-scale management. Relying on the key ecologicdl projects, the government has
earried aut large-scale afforestation projects in the sandsterm frontier and the main sand-mouth areas.
2. Aftoched high importonce to afforestation ond management, The Forest Farm adopted the monagemant
mode of "artificial promation + natural regeneration”,

3. Public participation. A madel of "Internet + combating desertification” was established and prometed.
A natwork for nationwide compulsory tree plantation has been sefup.

4,  Scienfific and technological support. The forest form has strengthened cooperofion and exchanges with
sclentific reseorch institutions, and et up severol teaching and proctice boses of combating
desertification in Badusha for students from University, which has offered strong technologlcal support
for combaling desertifieation,

Lessons Learned:
1.  Persisted on large-scale manogement. Relying on the key ecclogical projects, the government has
carried aut large-scale offorestation projects in the sandstorm frentier and the main sand-mowuth areas,

2.  Attoched high importonce fo offorestation ond monogement. The Forest Farm odopted the
management mede of "ortifidal promotion + naotural regeneration”.

3.  FPublic participation. A madel of "Internet + combating desertification” was established and prometed.
A network for notionwide compulsary tree plantation has been sefup.

4,  Scentific and technological support. The forest farm has strengthened cooperafion and exchanges with
sclentific research institutions, and et up several teaching and practice boses of combating
desertification in Bodusha for students froam University, which has offered strong technelogical support
for combating desertifioation.

Reference:
Gulang Babusha Regional Ecological Management Plan [2020-2025)
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>> Title: The ecelogical restoration of the burned areas in the Great Xing'an
Mountain Forest Areas

lnprm:lhl- i thmlmm?und T CT I

Brief Summary:

The Greot Xing'on Mountains Forest area is one of the key stote-owned forest areas in Chino, with eight
natianal nature reserves under its jurisdiction. Since 2003, there have bean twe huge forest fires, which have
formed o lorge area of burned ground, Lecal authorities hove token multiple meosures to speed up the
process of forest vegetation restoration in the burned areas. From 2008 to 2010, 29333.92 hectares of
artificial vegetation were restored in the burned areas, of which 1538%9.72 hectares of free planting, 2317.3
hectores of direct seading, and 11 224.9 hectores of natural regeneration coceleration.

Description:
Main measures faken inclede:

1) Innovate mechonism and mobllize enthusiosm. Market compefition mechankm was Introduced in the
forest production manogement, engineering approach of forest restoration was carried out in the
burned oreo, unit cost of vegetation restoration production was adjusted, and the enthusiosm of forast
producers was effectively mobilized,

2)  Emphasize on troining ond perfect system. A voriety of octivities hove been carried out, such os
professional training, employee training and technlcal training. Several technical standards have been
formulated, compiled into the "Compilation of Forest Project Management Measures of Great Xing'an
Mountains Ferestry Group Company”, ond Issued for execution, forming o scientific and stendardized
restoration process.

3}  Strengthen supervision ond emswre gquality. Design ond monagement were strictly investigated to
achieve sclentific and reasonable planning. Technical staff follow-up operation and three-level
acceptance system were implemented, improving management and protection mechanism, as well as
establishing sound technical archives.

Lessons Learned:

Results achieved include: Ecologicol, secial ond econemic benefits in this region have been further improved.
First, improved ecological environment created favorable conditions for the expansion of wild animal and
plont populations, enhanced overall function of forests and advanced residents’ living envirenment, Secandly,
awareness of forest protection and restoration were elevated, job opportunities related to vegetation
restoration were provided and thus eased employment pressure, Thirdly, forest coverage rate and forest
quality were increased, chonce of notural disasters were reduced, leading to better agricultural development
of Sengnen Plain and achieving the purpase of increasing yield and revenve.
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>> Title: The Restoration and Reconstruction of Chilechuan Grassland in China
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Brief Summary:

Chilechwan Grassland, lecated in the piedmant alluvial fon at the southern feet of the Yinshan Maountains in
Haohhat, Inner Mongolia Auvtenomous Region, hos suffered from lorge-scaole damage because of unreasonable
long-term utilization such as excavation of sond ond sfones, reclomation and abondonment of farmland.
Based on field investigotion, M-Grass Ecology ond Environment (Group) Co., Ltd, divided resforation areos
ooeording to the types of degraded ecosystems. Combined with the characteristics of the local ariginal and
stable ecosystem, the team adopted artificial grosslond planting and natural grassland imprevement
techniques to restore abandoned lond around the city, Mow the restored Chilechuan grossland hos formed a
stable grosslaond ecosystem, increased species diversities, improved the environment around the city, and
become a good ploce for lefsure and cultural tourism.

Description:

According to the topography, water resources, vegetation and other conditions of this oreq, the M-Grass team
designed and developed the deserted land to simulate the appearance of the notural grasslond and restare
the ecolagical function of the Chilechuan grossland, In the process of the project implementation, the team
selacts the cost-soving engineering measures, using notural precipitation os much os possible, maintaining the
ariginal terrain, selecting native plant species and planting them ot right combinations, and introducing
animals and insects into the ecolegical restoration process to build a biclegical habitat, The vegetation and soil
conditions were surveyed and monitored in the restoration site regularly every year. M-Gross provides a
comprehensive set of applicable technalogies far the restoration of degraded vegetation which is sericusly
damaged around the city in the grossland orea.

Lessons Learned:

The restoration project established o team of experts on grasslond, ecology, water conservancy, soil and other
ospects. During the process, this project pileted those meosures in o small area, then promoted and
demanstrated them to larger areas, and solved problems on-site, providing o scientific and feasible technical
paoth for domaged grasslond restorotion. After implementing the project, the grossland ecosystem hos been
restored, and the diversities of plants and animals have increased significantly. As o model of ecolegical
restorafion arcund the ity in the grassland areq, the restored grassland has functions of ecolegy, production
and fiving, provides ploces for people to enjoy leisure ccfivities.

References:
DB15/T1251-2017 Technical regulation of grasslond revegetation far washe land
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~ EUROPEAN UNION

GREECE (PELOPONNESE REGION)

Title: Restoration of Pinus nigra forests on Mount Parnonas (Greece) through
a structured approach

Responsible Agencies/ Institutions: Goulandris Motural Histery Museum /'Greek Biotope -
Wetland Centre in cooperation with the Decentralised Administration of the Peloponnese -
Wastern Greece & lonian Seq, the Decentralised Administration of Mocedonia -
Throce and the Manogement Body of Mount Parnon and Maoustos YWetland

Brief Summary:

The devastating wildfires that burst eut in summer 2007 throvgheut Greece burnt huge areas of natural
vegetation and affected thousands of people. They destrayed nearly all the black pine forests found on the
south of Mount Parnenas, Black pine frees do not have serofineus cones [in which seed release i3 triggered by
fire]l. Because of the release of seeds in the winter, they do not maintain a seed bank when summer wildfires
accur. For this recison, this species has a very low potential for regeneration following wildfires, The praduction
of plants for block pine forest restoration started in spring 2009 and their nursing continued until 2011, Some
BOO000 plants were produced. A total of 13 plets were selected fo monitor natural regeneratian, while 20
plots were selected to implement and menitar the restoration activities. Resteration warks started in December
2010 and lasted until May 201 2, About two-thirds of the burnt area was restored. This ollowed restoring the
ecanamic value of the black pine forest as a source of logging. The lecal community hos alse benefited from the
return of apiculture and the area’s improved recreational value,

Description:

To oddress the effects of the 2007 fire on black pine forest on Mount Parnonas and to improve the planning of
post fire restoration of black pine forests in general, the project LIFE PINUS [LIFEQF NAT /GR/000286) was
propased in 2008 and implemented from 200% 1o 201 3.

The main objectives of the project were:

. the demanstration of the applicotion of o structured opprooch to restore burnt areos of the priority
habitet type "Mediterranean pine forests with endemic black pina”.,

. the restorafion of 290 ha of the priority habitat type "Mediterronean pine forests with endemic block
pine" in "Ores Parnonas (kai periochi Malevis]” .

To restore the burnt priority habitat type "Mediterranean pine forests with endemic block pine” at the Ores
Parncnas (kai periochi Malevis) the project adopted an integrated approcch, starfing with the assessment of
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the current situation, carrying through ta planning ond implementation of measures, and ending in menitoring
of their effectiveness.

For moreinfarmation: https:/ /webgate.ec.europa.eu/life /publicWebsite / project /details / 2900

Lessons Learned:

The project carried out restoration measures on 290 ha of Pinus nigra forest in Parnon (68% of the burnt area
of the pricrity black pine habitat on site),

The pionesring structured opprocch devised by the project followed specific steps: preparatery oclions,
mainly fire impoct ossessment on the target hobitat type; the drafting of the forest resteration steps; the
carrying out of technical studies; the design of the monitaring system and the establishment of monitoring plots.
A total of 13 plots were selected to monitor noteral regeneration and 20 plots were selected to implement and
monitor the restoration activities. The preparatory actions were followed by the restoration actions; in
particular plant production from collected seed under fechnical guidance, the plonting of seedlings and the
caring and protection of the plants,

The restoration of the burnt forest on Pornon will restore its economic value as a source of legging. The local
community will alse benefit fram the return of apleuliure and the area’s improved recreational value, The
After-LIFE plan tokes inta cccount the threat presented by diimate change and the fact thoet the burnt areo lies
on the southern distribution lmits of the target habitat type, redoubling the need for active conservation
efferts

The structured approach is applicable to other similar post-fire restoration efferts througheout the country and
the Mediterranean region. The strength of this approach is that it con be implemented by forest monagement
autherities, utilising existing human and nan-human resaurces.
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CYPRUS

‘> Title: Improving the conservation status of the prierity habitat type 9560*
(Endemic forests with Juniperus spp.) in Cyprus
Responsible Agencies/ Institutions: Depariment of Forests, Ministry of Agriculture,
MNatural Resources ond Environment of Cyprus, Open University of Cyprus, Frederick University,
Cyprus, and AKTI Project ond Research Centre, Cyprus

Brief Summary:

The JUMIPERCY project contributed to the conselidation of knowledge concerning the protection, restoration,
monitaring and evaluation for Endemic forests with Juniperus spp.’ in Cyprus, o habitat threatened by natural
regenarotion, fire, fragmentation, leisure activities, climate chonge ond dust.

Specifically, the project aimed to understaond, quanfify, and halt the notural ond anthropogenic threats
centributing te habitet degradation; design and implement actions for habital protection and leng-term
resteration; and provide suppert for better envirenmental governonce in Maturg 2000 netwark sites through
stakeholder invelvement.

Description:

The JLIMIPERCY project’s primary objective was to promate and enable the long-term conservation of endemic
forasts with Juniperus spp. in Cyprus. This is the first project to torget this habitot inits known locotions in Cyprus,
within three Matura 2000 netweork sites.

The habital was mapped, demarcated, and pratected in three Natura 2000 netweork sites: Madari-Papoutsa,
Chersonisos Akoma, and Troodos Mational Farest Pork. Fellowing the creation of detailed maps, monitoring
ond habitot monagement plans were developed, and the impacts of visiters assessed and reported, for the
three habitat locations,

The project aimed to put inta prochice, test, evaluate and disseminate octions and methodalogies that were
previcusly unfamilior to the Cypriot geographical, ecologicol, ond sodo-economical context. Specifically, the
project aimed to understand, guantify, and hall the nateral and anthrepogenic threals confributing to habitat
degrodation; design and implement actions for hobitat protection and leng-term restoration; and provide
support for better environmental governance in Natura 2000 netweork sites through stakeholder invalvemeant.

The projects preparatory work documented the extent, ecological characteristics, and nateral and
anthrapagenic threots affecting the Juniperus forest habitat in Cyprus far the first time,

Concrete conservation octions were implemented to provide sustainable management and effective hobitat
resteration. Enhancement of the habitat's conservation stotus was affected by replanting with soplings of all
four Juniperus spp., protecting (e.g. micro-fending) and irrigating the saplings, erecting barrier fencing to
restrict vehicle occcess and protect against unconfrolled grozing (e.g. goats), cdearing competitive vegetation
and remeving dried biomass, constructing fire-breaks to prevent the spread of forest fires, ond putting in
ploce two water tanks and fire profection signage. To restare the habitat's floristic compesition and structure,
charocteristic species other thon Juniper were plonted and sustainoble control of seed/fruit predaotors
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opplied. This flaristic diversity helped te deter colonisation by Invasive exotlc species, while areas of the nan-
native invasive Robinia psevdeococio were removed af Troadas, Protection from erasion with small-scale relief
mocifications, and shoding of young saplings, were also done. The project demonstrated best practice and
produced habitat pretection and restoration guidelines.

Ex situ conservation and propagation of the four Juniperus spp. toak place through the collection of seed and
the establishment of protocols on storage, germination, growth ond plonting out.

Lecal communities near the sites were invelved ond informed of the benefits of preserving the hobitats for
wisitars, through workshops with stakeholders, and the develepment and presentation of envirenmental
education matericl and activities ot local schacls. The project bought socic-sconomic benefits through
enhanced visitor experience, Forest personnel were informed of the importance of the Juniperus species and
trained in hakbitat protection and reforestafion,

Reference: LIFEID MNAT/CY /000717
https:/ / webgaote.ec.evropa.eu/life /publicwWebsite / project /details /34 58,
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SPAIN

Title: Resteration of burnt endemic pine woods and recovery of its threatened flora
and fauna (INAGUA)

Responsible Agencies/ Institulions: Government of the Conary lslands. Directorate-Genaral for
MNature Protection and City Council of Gran Canaria, Spain

Brief Summary:

The Special Protected Areo (SPA), Sites of Community Impertance [3C1) ond Matwra 2000 area 'Ojedo,
Inagua y Pajonales’ is included in the Bicsphere Beserve of Gron Conorio ond represents on excellent
example of the habitat Mocaronesian Pine Forast. The area iz ecologically vulnerable, with o large number of
endemic spedes and significant birdlife.

In 2007, the area was devastated by an intense fire. About 14% of the area was greatly affected, B0% was
poartially affected, ond only around &% was untouched by the fire.

The recovery of the ecosystem needs close monitering. Species with small population size moy need extro help
to boost their conservation stotus and ensure their survival in the long term. INAGLUA aims to support the
recavery and conservafion of the habitat through proctical restorafion measures and the improvement of long-
term conservation and recovery management,

Description:

The objective of the LIFE project was to supplement the natural recovery of burmt areas of endemic
Macaronesian pine woods [(Habital 2250 in the protected area of Djeda, Inagua y Pajonales. The project
almed te enhonce the conservation status of several threatened plant species and the population of blue
chaffinch through habitat restoration and other manogement octicns. Surviving pines were to be protected
and restored to help their propogotion, with goat ond rabbit populafions confrolled to allow notural
regeneratian, Further aims were the establishment of o fire plon to reduce future risk and a plan to assess the
maonltaring of habital recovery, an exchange of experiences betwesn mancgers focing similar prablems, and
the deslgn of an awareness-ralsing campalgn concerming the value of Macaronesion pine woods,

The Incgua project had direct positive effects on the conservation status of the endemic Mocaronesion pine
woods in the Blosphere Reserve of Gran Coanaria and its threatened bird ond plant species. The project alse
provided o series of tocls, knowledge and best practices thot will be of high value for the area’s long-term
management and recavery, Practical conservation measures, such as the reduction of grazing pressure and
habitat enhancement, hove speeded up the recovery of habitat domaged by the severe fire event in 2007, A
major practical eutcame is the recovery of the blve chaffinch {Fringilla teydea) populatien, back to an optimal
pre-fire level of ground 280 individuals. The project updated and completed a Blue Chaffinch Recovery Plan
{which was first drafted in the fromeweork of project LIFEFE MNAT/E/O05354) wsing information collected
during the field studies; this was officially opproved in Movember 2013. The project hos alse improved the
conservation status of the most threotened endemic plont spedes: Dendriopoferivm pulided, Teline
rosmarinifolia, Helionthemum bystropogophylium, Limanivm sventenii and lsoplexis isabelliona. Mast of these
species were In o critical state due 1o the fire before the project le.g., lzoplexis sobellicng was down to four
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individuals in the wild], but they started an impressive recovery as o result of restoration activities, though this
wias lawer for Dendriopaterivm pulidod due to difficulties in occessing and fencing the sites,

Lessons Learned:

A porticular challenge the project had te overcome to implement activities was working in very remote, hardly-
accessible mountainous areas.

Field sompling and daota collection are being continued post-LIFE. This is partiodarly impertant for assessing
the pine wood restaration process after fire events, as few definitive conclutions could be reached during the
relotively short duration of the project. Continwing some actions, such as the control of goots, will alse be
necessary. The project has importantly contributed ta the implementation of the Hobitars and Birds Directives.
Reference: LIFEOF MAT/E/000759

https:/ [ webgate.ec.evropa.eu/life /publicWebsite / project /details /287 2
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> Title: Ecological restoration Garajonay Mational Park and its surroundings,
after the great fire of 2012 (LIFE+ GARAJONAY VIVE)

Responsible Agencies/ Institutions: TRAGSA and ULL [University of La Laguna), Spain

Brief Summary

In Auguest 2012, the Spanish islond of La Gomero experienced the most ecologically domaging wildfire to
offect the Canary lslands for several decades. Nearly 20% of the wrface of Gargjonay Mational Park —a
UMESCO World Heritoge Site —was burned, totalling over 740 ho. The wildfire burnad the lorgest ever area
of laurel forest in the archipelage, incuding vast areas of ancient laurel forests of high ecological value. The
fire also resulted ina great loss of soil quality, coused o serious deterioration of woter catchment functions and
directly affected many populations of threatened spedes. Moreover, the fire adversely affected the notural
hydrological cycle of the forests, on which the island depends for its water supply.

The LIFE+ GARAJDMAY VIVE project aimed to develop the means to reduce the risk of wildfires in the Canary
Islonds and to support the notural regeneration of lovrel forest habitats already offected by fire ond their
dependent species.

Description:

The project planned to impreve the knowledge base on wildfires ond laurel forest regeneration. On the basis
of this initial research, the project team aimed to draft strategies to prevent and tackle forest fires more
effectively and to restore the targeted hobitats. During the implementation phose, the team aimed at
infroducing measuras to reduce the incidence of fires ond focilitate the extinguishing of fires should they occur.
The habitat resteration strategy was planned to cover at least the affected areda of the Garajenay Maticnal
Park. Given the fact that mony fires — including the devastating one in 2012 — were couvsed by (deliberate)
human oction, the project hoped to engage local communities on the island of Gomera fo raise their owaraness
of the impact and cost of wildfires te socdiety and the natural envirenment,

The LIFE+ GARAJCONAY VIVE achieved ifs objectives of swpparting the natural regeneration of laourel forest
hobitats and the recovery of populoticns of threatened species damaged by the fire of 201 2 on the Spanish
island of La Gaomera, in the Canary lslands, a3 well as reducing the risk of future wildfires.

Ta facilitate the recovery of poapulation: of threatened spedies, census, moanitaring and seed collection wark
focused on plont species particularly offected by the 2012 wildfire |{e.g., Limonivm dendroides, Euphorbio
lombii, Cistus chinomodnesis subsp. gomerae, Sambuscus palmensis and Woodwordio rodicans]. To ald their
recavery, work alie invelved reinforcement of populations, contrel of feral cattle and remaval of invasive alien
species. To reduce the risk of future wildfires, the beneficiaries undertook octions to improve knowledge about
their behaviour, and applied measures derived from the praject publicatian 'Fire Prevention Flan far the island
of La Gomera” and the varieus lecal plans for self-protection against fires. The beneficiaries alse increased
owareness in Lo Gomero cbout the problem of forest fires and their implications for laovrel forest ecosystems
and surraunding pepulatians, threugh the design of strategies of sodial prevention against farest fires.

The project team created an innevative strategy for the effective prevention of fires in rural and forest areas,
optimising the interventions and the monogement of vegetotion to reduce combustibility instead of the
tradifional ereation of firebreaks. Experimental tests were carried aut te improve management technigues,
including improvement in the gquality of plants wsed for plontations, plontation techniques, and the
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management of scrub o encourage its protective role for regeneration and reforestation, The knowledge and
experience goined from these fests enabled the benefidaries to successfully implement the conservafion
actions,

Restoration works will alsa hove a positive effect on the hydrological cycle, favouring the infiltration of
rainwater into the ground, which is essential for the availokility of woter resources for wildlife, and will
contribute ta reducing the emission of greenhouse gases.

Reference: LIFE! 3 NAT/ES,/000240
https:/ / webgote.ec.evrapa.eu/life /publicWebsite / project /details /4137
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SPAIN AND PORTUGAL

> Title: Erosion prevention and flora Restoration of burnt FOREST areas through
innovafive fungal-technosol solution (LIFE REFOREST)

Responsible Agencies/ Institutions: Feundation of the Multisectoral research technology centre, Spain;
Forestry Association of Portugal; University of Avelro, Portugal; HIFAS da Terra 5.1, Spain;
INDUTEC INGEMNIERQS, S.L.U)., Spain; Forestry Association of Galicia, Spain;
ond Trotamientos ecolégices del noroeste 5.1, Spain

Brief Summary:

The general abjective of the LIFE REFOREST praject was te mitigate the impact coused by eroslon and soil los in
aroos affected by forest fires, by opplying an inngvotive technesol bosed in orgonic waste incculated with
fungal species. This solution has been implementad In burnt areas of Galicla and the Center-Morth region of
Pertugal, two of the Europeans areas mest affected by forest fires [in foct, B0%% of the area burnt in Ewrope in
located in the seuth of EBvrope /Mediterranean region) to help recover key functional parameters from burnt
soil [organic matter content, microbial activity, ete.} to its initial values.

Description:

To help regenerate areas scarred by forest fires, LIFE REFOREST used o Technosol, or soil derived from orgonic
waste [including cereal straw, sawdust and wool] treated with fungal species.

LIFE REFOREST has installed 3 pllets in Galicia ond the Morth of Portugal. After initicl tasks of characterisation
and system design, in Cetober 2017 the consartium installed two pilat areas of abowt 200 m', ane in the
Communal Forest of Mesperaira, in the Golicion municipality of Pozos de Borbén [Pontevedro) and the forests
if Albergaria [Aveiro) inthe central reglon in Portugal,

The salection of this two first locotions was done affer a monitering of the forest fires that took ploce n the
smmer of 2019, with the aim of selecting areas with risk of erosion, due to the fire intensity, the lack of
vegetation and o moderate inclination,

Both pilat areas are divided innine plofs, rondomly positioned. Three of those ore eguipped with the barriars
developed in fhe LIFE REFOREST project, while other three have been treated with mulching, -currently vsed
technique-, with the obhjective of comparing the system developed in the project, with other erosion mitigafion
technigues, Finally, the remaining 3 plots have recelved no treatment, and they serve o cantral plote To
complete the validation of the system under different conditians, en October 2020, a third pilat was installed
in Penocugos [3ever do Vouga = Aveliro), in an area that suffered a fire on the previous weeks.

In rwmbers, more than 200 m" of burnt forest has been protected with bie degradable tube-shaped
mycotechnosol with the oim of achieving o fast restorafion of the vegetal cover, and reducing up to 2.5 times
the flow of water runeff., minimizing the impact of water over the soil and the speed of the runaff.

The reswlts obtained show o cear reduction of the ercsion with the Refores Tube system developed in LIFE
REFOREST, with an erosion thot is between 70=7 7% less than in the oreo without freatment in the areas under
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study. In relation te mulching, the validated system presents an arcdon slightly higher In the Mespereira pilat,

and smaller in Albergaria and Penougos, however these differences are within the deviation cbserved in the
different samplings.

References

LIFET7 ENV /ES/000248: LIFE 3.0 - LIFE Project Public Poge (europa.eu); MEWSLETTER_LIFE_REFOREST v
Final-EMNG. pdf (liferefarest.com)
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>> Title: Quick post-fire risks Assessment
Responsible Organizations: Mafienal Forest Service [MF5)

Brief Summary:

Guick and bosic evolvotion of domoges coused by fires on vegetation and of copacity of the landscope to be
affected by erasion, in order 1o implement quick measures of soil protection and to evaluate the difficulties of
regenerotion,

Description:

L After a fire, before thinking about regeneration, the priority Is to evaluate the other notural risks:
ergsion, floods, reck fall (often pre-existing and mitigated by the presence of vegetation cover, and re-
activated by its loss). Moreover, the soil protection is very importont becousa it is vselass to try to restore
the forest [F it coil s lost,

b The quick production of cartoegraphy of the fire comour and severity {using DNBR obtained fram
SEMNTIMELZ satellite imoges) crossed with dato describing the londscopes |pre-fire vegetation, slopes,
wotersheds, valee-at-risk...] is used to moke a quick evaluation. This evaluation 1s useful to define which
actions (free felling or not, fascines, mulching. ..] are needed and where, and ta try to find fundings to
implemant these actions. It is importent to moke pricrifizaticn becouse we hove to optimize the
affectation of the few funds available.

* Cuick evaluation and quick implementation are key, because the first rains after the fire are often very
destructive for the seil,

' Cinly affer hoving token care about the sail, we con consider regeneration. The evaluotion con olso be
uzed to evaluate the posibility of notural regeneration [which depends on the species previously
existing and the severity of the fire), os we mainly prefer accompanied natural regeneratian rather than
plantation {used quickly for communication ond public owareness, or later after evaluvaotion of notural
regeneration succeds).

Lessons Learned:
Still in development and improvement 5o not encugh feedback currently.

References:
Cooperation project EPYRIS in south-west of Europe : hitps:/ /epyris.es/
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>> Title: Forest Fire Management in Yellapurra Division, Karnataka.
(Adapted From: Prashanth et al., 2020)

Responsible Agencies: Forest Department, Karanataka

Description of the Area:

Cine of the main forest regions in the Western Ghats is Yellapura, which is lecated in the Kornotoka district of
Uttara Kannada, Uttara Kennoda being the only district in Karnatoka that is 80 percent forested and is
lecated in the Western Ghots, The Yellapura toluk has the most forest cover, with 8794 of the totol lond baing
covered by trees. More than 70% of the forest's land is made up of dry dedduous woods, which are divided
inta 3 subdivisions and & ranges. Widespreod grown teak is extremely susceptible o forest ground fires. In the
drier months, forest fires con hoppen in any forest, ond they play a significant role in influencing the vegetation
and ferrain

Mature and Occurrence of Forest Fires:

Far this regicn the manths of June, July, and August hove the mast rainfall, with randem showers in October. As o
result, there is a lengthy dry season lasting 7 months during which [ittle to no rain falls. There 15 o higher risk of
forest fires in the drier months,

Actions:

The Forest Department of the region inifioted community bosed opprooched fo prevent and control the
ineldences of Farest Fires in tha region, The measures taken were a mixiure of the community Invalvement and
Copacity Building approoch, Some of them hove been listed as balow;

1.  Awareness Progrommes: owarenass progrommes were inifiated of schools at division level to moke
students aware about the harms ond preventive measures for forest fire, the schools were also
encouraged to report any such incidents, Posters were depleyed of community ploces where general
public con sight them easily and be aware of the Dos and DON'T: for the forest fire incidents.

2. Local Autheorities Meetings: Meetings of all 111 Yillage Forest Communities (YFCs) of Yellopura Forest
division were conducted to raise awareness. Along with these, leaders of Gram Panchoyats were alse
taken into confidence for the purpose of creoting aworeness,

Beedhi Mataks: Street Ploys were conducted in almaost all the divisions to sensitize the general public,

4,  Fire Control Room: A round-the-clock fire control centre wos set up at the DCF office, and the
department’s phone number was extensively disseminated threughout the nearby villages.

5. Doorto door campaign: By adopting o vow in the nome of their local deity, Lord Monjunateshwara, the
Forest Department and 3ri Dhormosthala Gromeeno Abhivruddhi Songho developed pomphlets to
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discourage communities from engaging in any criminal activity in the forest, such as igniting forest fires,
stealing, or poaching.

Along with these, measures such as Oath- taking, building of forest fire watch towers, distribution of
approsimately 3000 calenders to create a sense of community between locals and forest department was
also done, and giving awoy of owards to Villoge Forest Communities (WFCs) for octions related to forest fire
prevention were alse adopled.

Results for Community Awareness Programmes:

Prior to the use of community-based techniques, reports of Forest fires made vp around 5—75% of the total
forest area, and F3l notifications were olways received in 4-digit format. Before the community owareness
pragramme, only hired weatches, labourers, and department staff were invalved in the fire extinguishing
procedure, which resulted in o very lengthy reaction fime for forest fires. Additionally, @ greoter oreo waos
affected by forest fires. The graph shows that the number of fire alarms in the years 201 8=19 has significantly
decreased since the community-based measures were put in place, In the Yellopura division, there were 5%
fewer fire alerts in 201 8 thon there were in 2017, In addition, compared to 3.044% in 2017=18, the area
burned by fire decreased e 001995 in 201 8-1%. It was evident from the results that the burnt area as o result
of forest fires in 201 B=192 drastically decreased by mere than 58%, This demenstrotes that the response time
ta put out the fire was sped vp. As a result of roising local residents’ awareness prior to the fire season, majer
fire incidents were also reduced to an appallingly low level, Additionally, there were fewer instonces of
natives starting fires. All of the oforementioned initiotives demeonstrate how dromatically better reporting,
putting out, and managing forest fires have been made poasible by community-hased technigues,
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>> Title: Restoration of Forest Fire Impacted areas in Bandipur Tiger Reserve

Responsible Organizafions: Kamataka Forest Department

Brief Summary:

At Bandipur Tiger resarve, on o pilot basis, Eco-restoration of Forest fire offected oreos were undertaken
after 2019 major fire incident in G35 Betta Bange. EFforts were being made to restore 340 ha cut of 2150 ha
of burnt drea.

Forest fire in the various beots of G5 Betta Range complete burning of Ground cover, herbs and majority of
shrubs ond bombeoo which reslted in destrection of saplings, seeds in the soll bed and suppression of native
fleral species, byt fire loving invasive weed species like Lonfone comoro ond Senno spectobilis flourished
without any competition, Abundant growth of Losfora comoro and Senma specfabilis made the habitat
impenetrable for ather notive gross, herbs and shrubs species resulted in poor blodiversity.

A combinetion of these factors has led to modt of the fire-affectad plats having high L camara density within
12-18 months after the fire.

Description:
Post-fire Recovery Efforts

There wos a need to restore the forest ecosystem in the forest fire offected areas in G5 BEtta Ronge affer
2019 fire. An initiotive was taken to restore the fire affected areas on pilot basis. Out of 2150 ha of Forest fire
offected area due to 2019 forest fire incident, 340 ho was selected for Eco restoration project. The main focus
was on the removal of Lontona comara, other emerging and critical invasive species like Senna spechabilis in
Farest Fire affected areas of G5 Betta Ronge followed by establishment of notive species through pasitive
intervention. A total of 14 restoration plots tetaling 340 ha have been taken up for restaration during the
period from 215t November 20179 totill date,

The L. comara removal was carried out using the Cut Boot-stock method. The main advantage of this method
odapted waos that therae is ne disturbance to the soil ond therefore dormant L. comorg seeds in the sub-soil are
not disturbed. Also, there is na collateral damage ko notive vegetation and this facilitotes faster regeneration
of the plot after the removal of L, comare. Removed L. comarg bushes are upturned and left to dry which is the
stondard protocol in the Cut Root-stock method. The removal started of the highest elevation points and
gradually continued downwards side, so that L, comaro seeds do not flow downwards during the monsaon,

In areoas with medium Lonfana density, the removal of invasive species resulted in the ovailability of spaoce,
sunlight and nutrients enables native vegetation to revive naturally. In the case of dense L. comara or areas with
barren patches, dibbling of seeds of bomboo, grass and shrub species were carried out. Collection of seeds of
different species of grosses, shrubs ond free species is corried out during the seeding seoson. The seeds are
cleaned and processed and stored safely For dispersal post the monsoon, Seed collection and processing is an
important part af the restoration calendar of activities. Envmeration of floral diversity at periedic intervals is
also carried out to cssess the degree of revival of notive plant species. Bosed on this corrective steps were
plenned e.g. species gops that hove to be filled, Repeated remaval of invasive species for 3-4 years alse
forms a critical part of the restoration and maintenance efforts,

Lessons Learned:

In the restored plots, the diversity of adult trees is moderate with around &35 species observed, However,
obundanee s low in the coze of almedt all spedes. This is typical of L. camora inveded areas due to suppression
of recrvitment over a long pericd.
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Good recruitment of over &0 tree species i observed, with presence of seedling: ond juvenile plants. This
includes many imporfant species like Acacio chundra, Acocia sinvole, Aegis marmelos, Albizia lebbeck, Bovhinig
racemosa, Boswellio serrata, Butea monosperma, Diospyros mantana, Grewia Killifelio, Dalbergia lanceolaria,

[xora pavetta, Limanio menophylla, Naringi crenvlata, Plerccarpes morsupivm, and Sanfalum albem ete.

More notural recruitment progression is expected ofter the removal of L. comaoro, with more species oppearing
in due course through prepagules from in-sitlv adult tfrees as well as seed migration from other areas alded by
dispersal agents like elephants. These spedies are present in sapling condition only and there were very few
big trees due fo the major fire, In due course of time, If the habitat i protected from forest fires, it can be
tramformed inta o dense wasdland.

There is good diversity ond cbundance of under-storey plant habits of shrub, herb, climber etc. post removal
of L. comara, with aver 200 species cbserved, This is typical response fo removal of invasive species, with the
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release of space, sunlight and nutrients leading to o “recrvitment evpheria”, particularly of fast-establishing
plont habits like herbs and shrubs. The re-emergence is fodlitated by both in-sitv propogules and seed
migraticn, YWhile many shrub species are perenniol, o mojority of the herb species are secsonal.

There is good re-emergence of Dendrocalomus shrichus in some of the restored plots, However, presence of
Bambusa bombas is law,

Atotal of 355 plant species were observed inthe restored plots. Around 22 endemic species and & threatened
species were also observed. Good presence of plants foraged upon by elephants and other herbivores s alse
absarved.
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INDONESIA

Respensible Agencies: East Kalimaentan Municipol Corporation

East Kamilstan, in Indonesia is an area which was susceptible to forest fires repeatedly, The fires were
triggered by the dry spell years of the EMSO, illegal logging and plantation in the region. The Infegrated
Farest Fire Maonagement Project [IFFM], jointly implemented by the provinclal forestry service, Indanesian
Ministry of Forestry ond the Germaon Agency for Technical Co-operation [GTI), hos developed fire
management capocities in East Kalimontan. The porticipation of lecal communities was fundomental to the fire
manogement cancepts. The challenges faced were that people living within protected areas burned the forest
in retaliaficn for being denied access and use of the forests. Fire wos used o5 o weapon in land-use conflicts
between communities and concession or plontation componies. & total of &0 villoges were given fire
management training, providing infermation on fire ccourrence ond fire danger criteria, This helped the
community develop oneness with the forest, and let go of the earlier resentment (Feverbacher et al,, 20215

Tobelo people living in the 265 sq km area of Halmohera hove been facing the problem of fast dwindling land
under their control. Part of their forest land wes earmarked for the government's tronsmigration pragram.
Most of them were disploced, and the remaining pepulotions had to foce variows threats, incleding illegal
logging In their ancestral forest areas. Outtdders enter and cut dawn the forest, selling them for at least 1
million rupich per cubic meter, The community is fighting bock through participatery mopping, o process that
ocknowledges most indigenous groups’ lock of formal fitle to the lond. When proposals are submitted for a
piece of land, they come prepared with maps fo claim their land. Tebels peeple meticulously research their
histery, carry out surveys ond hond sketch the boundaries of their land, These maps are then submitted for
collective opproval by the community. The tribe believes the forests are home to its ancestors, ane must
therefore never be destroyed, something for which they wark meticulously and also set examples to follow
{Jong, 2018).

Restoration of forest and biodiversity in the heavily degroded londscope due to fierce forest fire in Sungal
Wain of East Kalimantan is one the success stories of forest restoration in Indonesia. The restoration plan
demanded collective action from verious stakeholders, incleding Municipal Corpaoration, the NMGOs, the
Iinfernational bodies and general public of the diy [van Dosten et al.,, 201 4), The municipality hos developed
on octive oppreoach fo invelve stokeholders in formal plonning procedures and implementation of
management plans, while the private sector haos taken care of the bulk of the Investments required. Sungal
Wain protection ferest management committee was formed and representation from all the stakehelders was
ensurad. The collective action provided the enfire landscope with o new identity as o provider of green space
ond clean alr for the Inhabitants of Ballkpapan City (van den Dries, 2013}, Forest expansion was also
envisoged through the establishment of o multi-functional buffer zone, offering surrcunding communities the
opportunity to collect non-timber forest products and proctice agro-forestry. The creation of the Botonical
Carden as a teurist attroction also highlights this multi-functional approach, as it contributes ta the bio-cultural
identity of the orea. Funding for these odfivities is provided by the government, and the industries operating
withln the landscape [van Oosten et al,, 2074,
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> Title: Green firebreaks
e

Brief Summary:

This type of intervention consists in creating o strategically ploced strip, where dense, abundant or flammable
vegetation s modified for the purpese of reducing the fuel load and its Hlammability. The modification does
not provide for the complete elimination of the vegetation present: the reduction of the biomass takes place at

the expense of the shrubby vegetation; the trees ore only porficlly offected with finalized thinning fo
saparofe the crowns.

Description:

The maintenance of a lorge part of the topsoil on the one hand presents the disadvantoge of o les effective
containment of the flame front, on the other hand allows to considerably reduce the force of the wind, Indeed,
often, inside the strips there are conditions for the dirculation of dongerous winds.

Another positive effect of the release of part of the tree component is the action of shading exercised by the
plants and the consequent containment of the spread of invasive vegetation. This decreoses costs maintenance
and guarantees the correct functicnality of the strips for longer. The maintenance of the tree cover alio allews
the mointenance of protective function of the soil and the mitigation of the londscape impact, moking this type
of avenue is preferable in natwral parks.

Lessons Learned:

Active firebreaks are intended to slow down the fire and focilitate the work of the extinguishing teams. The
ocfive strip it is therefore not designed to stop fire, but only to slow it down and coantain it the intensity within
limits defined by the possibility for the teams on land to carry out direct ottack on the flame front,
References:

Authors: Carla Blasi, Anfonic Maturani, Giovanni Bovio, Marco Marchetfi, Plermoria Corono (2004):

Title: Incendi e complessitd ecosistemica. Dalla pianificazione foresfale al recupero ambientale

[SBM BE-F&21-497.6

iR ELELLEA



BEST PRACTICES AMD SLCESS STORIES OF RESTORATION OF
6‘2-@, FLIEEST FIRE AFFECTED AREAL FROMW GET MEMBER COUMTRIES

" ek ¢

» Title: Closer to nature post-fire management

Responsible Agencies: Regions

Brief Summary:

After the major wildfires in 2017, the Piedment Regicn decided to develop a toal allowing for an objective
evaluation of the domaoge and the allocotion of financial resources. Regional Law 42009 on forestry
provides (Art, 17} that the Execdive Board may approve extroordinary intervention plons for reasons of
public ufility and wrgency. Therefore, in December 2017, the Regional Executive Boord provided the
necedgary guidelines far the preparation of an extraardinary plen for restering areas affected by fareat fires,
with the follewing chjectives

defining priarities and intervention technigues for the restoration of the forest cover;

identifying oreos for which regionol outherization was justified, ollowing for the wse of public
resources for restoration; identifying and locating interventions aimed also at preventing the risk of
future forest fires,

Description:

Lsing the fire severity analysls, minimum and moaximum cost scenarios hove been defined for each forested
areq, bosed on the level of mechonizotion assumed, the volume of fimber ot ond cleared, the volume of
timber used for building polisades, and the active restoration octivities (seeding or planfing). Guidelines hove
been developed on possible types of post-fire intervention fo be carried out in forests and for the restorafion
of rood networks, woterways, ond hiking troils. The guidelines hove been designed occording to forast
category, fire severity, predominant function or Intervention area, and prlority of Intervention Specific
silvicultural prevention guidelines can be occessed at the following link: https:/ /www.regione.piemonte.it

web ftemi fombiente-territoric foreste ftutela-bosco-territorio/ piono-straordinaric-interventi-per-gli-
incendi-baschivi- 2017

=, :
"l " Deadwood manogement ofter o severs E\M\ Tree saplings plonted fo restore forest
Figure foreet fire in mauwbain beech fores Figure | eover afier a severe o severe forest fire in
3.3 in the southern Al . a4 mauntain beech forest in the ssuthern Alps
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Inbervention priarities far
past-fire restoration afrer
barge foress fire n

the Southern Alps in 2017

Lessons Learned:

After o wildfire, before undertaking any intervention that could clter notural dymomics, it s essential fo
analyze the spatial distribution of severity and the potential less of functions that humans expect from the
offected population, evaluating the potential for notural reconstitution in relation to the strategies for
renewing present species.

The restoration plan does nat include a general dearing of oreas with maximum severity through salvoge
legging. The importance of the ecelegical rale of deadwaoad in supporting protective functions and facllitating
natural recovery processes has always been sofeguarded in all plaomned interventicons. The plon qims fo
improve the future populotion’s resistance ond resilience to wildfires, identifying resteration proctices that
reduce the risk of future Forest fires (e.g. by facilitating the regrowth of less flammable species particularly at
sites where fire intensity is expected to increose — alignment of slope and deminant winds),
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>> Title: Bio-engineering interventions and vegetation response
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Brief Summary:

The cose study confirms that simple, noture-bosed ond low-cost bio-engineering measures using local
materials ond consistent with fraditicnal building experiences contribute effectively to post-fire site
restaration.

Description:

Fire meay wdoubtedly be considered as the principal long-term perturbation influencing the entire distribution
of the Canary lslands ping [Pinws canoriensis C. Sm.), on endemic conifer species thot regenerates both by seed
ond by epitomic shaots growing from the lower trunk after o perturbation. In Pinus conariensis C. Sm., numerous
adaptive fraits can be related to fire resistance: thick bark, long needles, thick buds, tall growth habit, deep
racting, longevity, serofiny, and sprouting copakility, Even though the ecclogical odaptation to fire allows fera
relatively rapld regeneration, wildfire may induce abrupt ecological changes and soil losses. On the Canary
Islands, during the 30 July - 2 Avgust 2007 wildfire, about 18,000 hectares of forest were destroyed, After
the event, in order to avold erosion, o series of mixed check doms (wooden elements and stones with o core
filled with forest residues) were built in the gullies created by the surface runoff. The mixed dam consists of
vegetal debris wvsed as verfical stokes [mainly burned logs of Erica sp. and Myrico faya Aiten), herizental logs
[mainly fram burned Pinvs eomarrensis C, Smu), and bladegrodable rope to fie the stakes and logs together as a
trench while anchoring the whole structure to odjocent trees, This innovative structure can provide several
benefits for erosion control such os reduction of the channel slope and, thus, of woter speed and detachment
capacity; promation of infiltration and sedimentation; reduction in rescurces and constroction time by using on-
site material; enhancement of the colonization of vegetation due to the bicdegradable noture of mast of its
components. The advantages of o mixed check dom are i1 notable sediment storage capacity, mainly for
large material such os vegetal debris or racks; high adoptability of the design and the components to the
environment conditions; notable vegetation recovery and colonization of the channels [Tardio-Cerrille and
Caballere-Serrane 2009, Tardie-Cerrille and Garda-Radriguez 2018, The survey of the vegetation, carried
out in the stedy area, offers some details, for the chorocterization of populotions and forest affected by
different types of onti-erasion interventions considered and haw these offect the post-fire regeneration of
forest species, The results of the research mode it possible to understand the good practice of the use of mixed
dams in the post-fire orea due fo the nemerows advantages found in the study:

Hatable sediment storage capacity, mainly lorge materiol as vegetable debris or rocks;
High odaptability of the design and the components used to the environment conditions;

Matable vegetation recovery and celonization of the channels due to the noture of its companents
(Meris et al. 201 &), The data suggest that, where mixed check doms are prasent, this type of post fire
management fovors the development (density and absolute cover] of the regeneration of Pinus
conoriensis C. 3m,

Lessons Learned:

Cwr observations confirm that simple, nature-based and low-cost bisengineering medasures, which use lecal
materials and are consistent with troditional building experiences effectively contribute to site restoration. The
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rationale behind these interventions was that once the sediment entropment is inifiated and o more stable soil
system is developed behind the retaining structure, colonization by the locol plant species con begin ond o new
recevery dynamic would be created. It is therefare very ikely that, several years after the fire, the companents
of the bicdegradable nature of these mixed contrals moy alse facilitote plont colenization {Tardie-Carrilla
and Caoballers Serranoe 2009).

References:

Lavreglio, R, Gladrossich, F, Scomi, B, Murgia, |, Tardie, G, Mickovski, § & Garda-Rodriguez, JIL 2020,
'‘Observations on different post-fire bic-engineering interventions ond vegetation response in o Pinus
canarlensis C. Sm. forest, Annaks of Sylvicultural Research, vol. 45, no. 1. https/ /dolerg/10.1 2899 /asr-
2034
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Title: Shaded fualbreaks

Responsible Agencies: Reglons

Brief Summary:

This type of green infrostructure consists in creating o strategically ploced strip, where dense, abundant or
flommable vegetation iz modified for the purpose of reducing the fuel load and its flammability. The
modification does not provide for the complete elimination of the vegetation present: the reduction of the
biomass takes ploce ot the expense of the shrubby vegetation; the trees are only portially thinned to separate
the crowng. The infrastructure included water paints and a road large enough te let fire fighters occess with

fruchs,

Description:

The maintenance of o large part of the tapsail on the ane hand presents the disadvantage of a less effective
containment of the flome front, on the other hond ollows to comsiderably reduce the force of the wind. Indeed,
aften, inslde the sirips there are conditions far the circulation of dangerous wines,

Another positive effect of the release of part of the tree component is the action of shoding exercised by the
plamnts and the conseguent cantalnment of the spread of invasive vegetation. This decreases costs mainfencnce
and guorantess the correct functionality of the strips for langer. The maintenonce of the free cover also allows
the maintenance of protective function of the soll and the mitigation of the londscope Impact, making this type
af avenue s preferable innatural parks.

Lessons Learned:

Active shaded fuelbreaks are infended to slow down the fire ond increase the efficocy ond security of fire
fighting teams. The actlve sirip it is therefore not designed to stap fire, but only to slew it down and contaln the

fire frant intensity within the suppression capacity.

ey P
- ] | Shoded fuslbreak in Tuscony Reglon ) 1 Warlahle retention horsest in o shoded
Figure | o pediterranean pine forests Figuee ¢ ibreak in the Piemante Region in Alpine
b 4.7 exposed fo orown fire. e 24 dry conifer forests expased o crown fires.
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Title: Korean practices on restoration of areas hit by huge wildfires and study
on eﬂnhﬂshmanl nf rashruﬂnn pmmﬁ
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REPUBLIC OF KOREA

Brief Summary:

The government of the Republic of Koreo devised plans appropriate to economy, environment, community and
culture, and expanded participation of private sector in order to restore areas hit by huge wildfires that broke
outin Korea last year. To this end, its forestry ogency named the Korea Forest Sarvice [KFS) has mode on effort
to collect opinions from various stokeholders to set up the plans, Improve systems to support and implement the
restoration, and come up with systems of supporting laws or schemes to attract private companies and the
public that hove interest in plonting trees os E3G manogement ond social contribution acfivities.

In addition, Karea established the “Long-term Ecolegical Research Site” domestically [Gedeang-gun and
Somcheck-si, Gongwon-do Province), ond has proceeded two activities below through long-term menitaring
te identify the proper plans on post-fire restoration after huge fires happened in Goseong-gun |1994) and
the eastern coast [2000], Through the manitering, the country hos lecked inte differences between noturally-
and artificlolly-regenerated areas and pros and cons of each approach, and presented healthier and maore
oppropriate restoration model.

Description:
Restoration of fire affected areas

Cperation of consultation meeting: The Eorea Forest Service [KF3) hos established ond operated o
consultation meeting of post-fire restoration to promote communication between multi-stokeholders. The
censultation meeting s joined by experts, local communities, forest-related greups, MGOs such as "Forest for
Life" and "Kerean Federation for Environmental Movement”, Through their consultations, o decision-making
tree hos been revised to choose areas ond method [natural farfificial) of restoration properly, considering
various factors such as requests of forest owners, sites to be nafurally regenerated, and six forest functions
[timber production, water conservation, forest disoster prevention, notural and living environment
comservation, recreational farest, landscape planting, eresion control, fire-resistant forest, ete). And the KF3
has shored developments of policies and roised the public owareness by uhilizing varicus channels incleding
symposium and discussion through press briefing and Youtube livestreaming.

Improvement of System

The Koreon government has enhonced and implemented systems to support and conduct the restorafion
octivities, In May 2022, guldance on emergency logging was revited and the eriteria for swpporting and
implementing the resteration were annaunced,

Before the emergency logging, briefings haove been held for local community, civic groups, and academia
while making o consensus with them alang with clearer explanation an target areas and restoration method by
damage level [e.g. nalural regeneration for areas with miner damage). And the Kerea has supporied enfire
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cost of planting trees only for the regions torgeted for arfificial regeneration occording to the current
restoration plans, For forests logged before the plans were established, suppaorts proceed in the existing way
{incl. cost-bearing of forest ewners),

Participation of Private Sector

In Korea, there are o number of private companies and the public that have growing inferest in plafing frees az
ESS monagement and social contribution activities. 5o, the Koreo's government has endeavered to come up
with ways to ottroct their parficipation further. To this end, Koreo has established systems to bring about
varicus collaberation on restorotion activity, And the government has supported the activities through
compaigng, projects on state-owned manogement, and cooperation agresment,

Mareover, Korea has identified new practices on post-fire restoration using private sectors’ technologies such
as metaverse. For instance, there was an event that if planting o free in the virtual spoce imetaverse], bwo frees
will be planted In the real fire-hit areas. In Aprll 2022, 10,000 trees were plaonted to restore ane of the areas
|Andong-si, Gyeongsangbuk-do Province), which recovered forests of seven hectare.

Menitering of Research Sites

Background: Korea's post-fire resteration mechanism tock o great turn as two large wildfires ccourred in
Gaoseong-gun and the eastern coast in 1996 and 2000 respectively, Since then, comprehensive discussions
have begun to proceed to have systematic forest restoration to develop the existing restoration Framework.
There wos o nead for long-term monitoring for the sites recovered from fire-cauvsed domages as opinions
differed on the restoration method (notural and arfificial regeneration) in the discussions.

Description: Korean forest institvte nomed Mational Institute of Forest Science [MiFo3) sef the “Long-term
Ecological Research Site” of 100 ha and 4,000 ha in Goseang-gun (1997 and Samcheaok-si (2001

Tree planting
in Matowverse

Tree planting in Metaverse
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Pilat research sites for long-term monitoring

respactively and ho: proceeded momitoring in order o look info the restoration of fire-hit areas
comprehensively, And the ressarch arganization has conducted the study by menitaring changes in ecosysiem
kit h-':.r forest fires in terms of differences between resforation methed, vegﬂnrian, sail, and wildlife so as to

create a restoration process,

Findings: The long-term monltoring has helped fo identify pros and coms of restorafion method
{natural fortificial restorofion} ond provide information to suppert decision maekers to decide ond implemeant
the restoration activities proper to the domoged areas.

Mext steps: The Koreo Forest Service (KF3) has o plon to study mot only individual tree but also forect
ecosystem ond effect of ecosystem service in stoges through the long-term monitoring of areas recovered from
wildfires.

Lessons Learned:

Through the restoration process, the Korean government has been able to have more appropriate maasures
and plans on the restoration of fire-hit areas by collecting opinion systematically from varlous stakeholders
such s environmental groups, lecal communities, and experts. And Koreo haos established the restoration plans
that enable to prevent excessive logging and restore each oreo acerding to regional charocteristics by
impraving laws and systems ina Hmely and flexible manner,

In additian, cooperatian with private sectar is able to attract the public to the resteration activities, which leads
to the raised public aworeness ond domestic companies to promote ESG monagement. For establishing the
bolanced and proper restoration plans, it's essentiol to have comprehensive analysis of forests being restored
and materials for changes in forest ecosystem incleding ecological succession process.

--“' .ET‘M ‘E. ]



FLIREST FIRE AFFECTEL AREAL FRUW G0 MERIBER CUUMTRIES

2¢ 8

Gzﬁ BEST PRACTICES AMD SLHDCESS STORIES OF RESTOIRATION OF

I Common pordition
g g e T e Tl e
ey e e MTR
Decision-
imtiking fras
far restoration
e Friecied
| S0 Pt of fire-hit
P areas Koraa
T Farest Sarvice,
i rpen 2022
o B
& Bl
Regereaan
e LY

Case I: Rehabilitation of forest ecosystems of Korean Kangwon Ece-region damaged
by forest fire (Shin and Lee, 2004).

A major producer of pine mushrooms, the Kangweon eco-region is situated in the centre of the eastern coast of
the Koreon peninsule and experiences frequent and substantial forest fires. The region experiences cool
summars and mild winters, and it receives the most of its rainfall in the fall and winter manths, with only a littde
amaunt in the spring end swmmer manthe, During the spring of 1994, the region saw the largest foreat fire on
record in Korea, which was surpassed by a fire six times larger in 2000, Following the 1994 fire, the Koreo
Forest Research Institute intensively exomined burnt ploces, employing daota on reglonal flora and founa,
climate, geology, landform, forest soils, hydrelogy, pests, and pine mushrooms to formulate core principles for
post-fire restoration. The imstitute also built o 100-hectare long-rm ecological research site to stedy the
dynamics of forest ecosystems following fire. It was abserved that the guality of the stream water was
recavered in a year, but the fires influence on the soil lasted much langer and region experienced severe soil
erosion and fertility decline three years post fire. Majority of the plontations thrived successfully with proper
stacking; nevertheless, it was critical to grow larch [Larix feptolepis) in valleys or an the foothills of mountains,
After fire, ook sprouts (mainly Cwercus mongolico) developed swiftly in oll sites, howewver in the cose of black-
lecust copplce [Robinio psevdeococial, plonted frees were unable fo take control without arfificlal care.
However, becouse the area is dry and receives more light, it oppeared that the burning tronsformed the
woods on the slopes inte pine [Pinus densiflora) forests, )

Case ll: Post-fire restoration in Baekdu mountain range (Lee etal., 2014). !

The Boekdu mountdin range, Iying in the eastern coastal range of Republic of Korea had a significant,
widaspread forest fire in April 2000, which destroyved 23,794 ha of forested land cver the course of ¥ doys.
Due ta a deficlency of sprouting sources, only 30% of the study hillslope regenerated with native plant species
by June 2002, 2 years after the fire, Quercus mongolica, Quercus serrata, and Quercus variobilis, among ook

"asoees ® I o



v — =" COMPEMDILNA OF BEST PRACTICES Gz-@v

' " RESTORATION OF FOREST FIRE IMPACTED AREAS -

species, dominated the majority of the recovered stands, Other tree specles belonging 1o the Leguminosae

family, such os Robinia psevdoococio, Lespedeza cyrfobotryo, ond Albizia julibrissin, os well os brocken ferns,
such os Pleridivm aguilinuem var. were also established. Therefore In 2002, six frectments hydre seeding,
ground seeding, tree plonting, vegetafion sacks, sodding and log ercsion barriers were installed and the
results were compared to those from an vntreated site in terms of vegetation covering and sediment cutput. It
wais found that hill slope requires of least 4 years regaining surface sell stability through the return of nafive
plont species. However, surfoce soil stability was aftoined mare quickly with the rehabilitation methods, The
hydro seeding ond vegetation sack treatments In particular, which provided seed stability and o fost growth
rate, were extremely successful in early recovery despite repeated high-imtensity rainfall,
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» Title: Restoration of areas affected by forest fires to recover natural biodiversity.

Responsible Organizations: Mational Forestry Commission [COMAFOR)

Brief Summary:

COMAFOR, through the “Support Pregrom for Sustainoble Forestry Development', partiodarly through
cempanent Il Farest restoratien of strategie micro-watersheds, carrles aut octivities to counteract land
degrodation processes, including those caused by forest fires. The areas affected by forest fires represent o
priority for restorafion actions given that degradafion of natural rescurces is reduced or stopped and that
these practices promete natural regeneration and encourage the establishment of new forest cover thraugh
reforestation,
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Description:

Through the “Support Progrom for Sustoinable Forestry Development”, particularly component 1. Forest
restorafion of strategle micro-watersheds, COMAFOR intervenes in forest ecosystems by carrying out specific
activities fa cownteract land degradation processes affected by anthropogenic factors, with forest fires being
o recurring covse. In this sense, the most oppropriote and required proctices for the restoration of the land are
determined, highlighting octions of conservation and soil restoration works, reforestation with native species,
biodiversity monogement proctices, ond protection of oreas, maintenonce of the actions, omeng others.

The areas affected by forest fires represent priority areas for attention through the execution of restorafion
octions; with these, the degradotion of notural resaurces is reduced or stopped. Soil is affected by the loss of
vegetation cover and it derlves in the erosion ond drogging of materials. Restoration practices promote
natural regeneration and encourage the establishment of new forest cover thraugh reforestation,

Lessons Learned:

COMAFDR hos directed attention strategies to areas affected by fires, frem fire control to, where
appropriate, the rehabilitation of the offected area, The manitoring of these resterotion processes is given
through different programs that guide rescurces for the exeoution of specific projects to recover damaged
areas, in parallel, these priority attenfion areas are identified and the offected areas are geographically
integrated.
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:*} Reforestation of the Ghlamah mountain farest in Tancumah and A'al Mefreh mountain forest in Al Sawdah
Responsible Agencies: MCVC (Nationol Center for Yegetation Cover)

Brief Summary:

The project aims to rehabilitate both forests which were destroyved by wildfires by studying the affected areas
ond creating reforestation plans including deaning the affected areas from wildlife residues, soil preparing,
sead collection, ond supplying seeding in the areos to be aultivated.

Description:

Firat stage: stucy of sites and soils and development of reforestation plans in cooperation with scientific team
ond professional forest experts from Soudi Univarsities.

o
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Second Stage: preparation of sites for reforestation werks, including the preparation of agricultural soil and
ferfilization, os well os the cbtention, trensportation, planting, ond storage of the seedlings in o nursery at the
refarestation site,

Third Stage: rehabilitation of the affected sites.

Fourth Stage: Irrigation maintenance and patching over a period of 12 menths,

Lessons Learned:

Enforcing legislation aond increasing monitoring to ban setting fires during the summer period,
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> Title: Bal | kesir — Ayval | k Forest Fire (20086)
LAl elienisut o N——

Brief Summary:

The forest fire started on July 03, 2008 and centinued for 5 days. 148 hectares of forest area burned. 28
hectares of the burned forest area was regenerated naterally, 122 hectares were regeneroted artificially,
[Sowing and planting). 167,000 saplings were planted onthe field and 250 kg of seeds were sowed.,

Description: Postfire Restoration

Lessons Learned:
1, Impartance of restoration - aisisted natural regeneration - espedally in red pine.
2. Toestoblish mixed stonds with coniferous and brood leaved free species instead of pure stonds,

3. Temonage restoration activities in stands parfially (stand sizes must be between 300-500 hectares). Mot
to allow plonned whole odjocent stands,

4. Te establish flre sirips, buffer zones with different local less flammalble broodleaf plants and eypresses

in and around fire sensitive or fire effected forests surrounded by residential oreas, reods, villoges and
farmiands.

Figure
3.13

Retforestotion of
the Ghiomah
mourbain forest in
Tanoumah and
Alal Mafral
maurtain foress in
Al Sawdah
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Title: Antalya = Tasag | | Forest Fire (2007) Restoration

Responsible Organizations: General Directorate of Forestry

Brief Summary:

The forest fire started on July 31, 2008 and continued for 5 days, 15.793 hectares of forest area burned.
4015 hectares of the burned forest area was regenercted noturclly, 5.518 hectores were regenarated
artificially. (Sowing and planting). 7000000 sapling: were planted aa the field and 50,000 kg of seeds
WEre sowed,

Description: Postiire Restaration

Lessons Learned:
1. Importance of restoration - assisted notural regeneration - espedially inred pine
2. Ta establish mixed stands with coniferous and brood leaved free species instead of pure stands.

3. Tomanage restoration activities in stands partially (staond sizes must be between 300-500 hectares). Mot
te allew planned whele adjacent stands.

4.  Toestablish fire strips, buffer zones with different local less flammakble broadleaf plants and cypresses
in and dround Fire sensitive or fire effected forests surrounded by residential areas, reads, villoges and
formlonds,
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Title: Denizli = Buldan Forest Fire (2000) Restoration

Responsible Organizations: General Directorate of Forestry

Brief Summary:

The forest fire started on July 14, 2000 and continued for 5 days. 1,458 hectares of forest area bumed. 713
hectares of the burned forest area was regenerated natwrally, 535 hectares were regenerated artificially,
|Sowing and planting]. 400.000 saplings were plonted cn the field ond &30 kg of seeds were sowead.,

Description: Postfire Restaration

Lessons Learned:
1.  Importonce of restoration - ossisted notural regeneration - especially inred pine
2, Toestablish mixed stands with coniferous and brood leoved tree species instend of purae stonds.

3. To monoge restoration octivities in stonds partially (stond sizes must be between 300-500 hectares).
Mot te allew planned whole adjacent stancds.

4, To establish fire strips, buffer zones with different local less flammable broodieal plamts and cypresses
in and araund fire sensitive or fire effected forests surrcunded by residential areas, reads, villoges and

farmlancs.
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Title: Mugla — Bodrum Forest Fire (2006) Restoration

Responsible Organizations: General Directorate of Farastry

Brief Summary:

The forest fire started on June 21, 2008 and continued for 30 days. 2.601 hectares of forest area burned.
1.971 hectores of the burned forest area waos regenerated noturclly. 245 hectores were regenerated
artifically. (Sowing ond plonting). 410.000 saplings were planted on the field and 385 kg of seeds were
sowed.

Description: Postfire Restoration

Lessons Learned:
Importence of restarafion - assisted notural regeneration - espedally in red pine
T establish mixed stands with coniferaous and broad leaved tree spacies instead of pure stands,

To monage restorotion octivities in stands parfiolly (stond sizes must be between 300-500 hectares). Mot
ta allaw planned whale adjoeant stands,

4.  Toastoblish fire strips, buffer zones with different locol lass flommable broadleaf plonts ond cypresses in
and around flire sensitive or flre effected forests surrounded by residential oreas, reads, villoges and
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Title: Mugla — Marmaris Forest Fire (2002) Restoration

Responsible Organizations: General Directorate of Forestry

Brief Summary:

The forast fire storted on Awgust 15, 2002 ond continued for 33 doys. 1.321 hectares of forest orea burnad.
1171 hectares of the burned forest area was regenerated naterally. 150 hecrares were regenerated
artificially. {Sowing and planting). 250,000 saplings were planted on the field ond 8.7 50 kg of seeds were
sonwedl,

Description: Postfire Restoration

Lessons Learned:
1.  Importonce of restoration - assisted notural regenaeration - especiclly in red pine
2. Toestablish mized stonds with coniferous and broad leaved free species instead of pure stonds,

3. Temonaoge restorafion octivities in stands partially (stand sizes must be between 300-500 hectaraes). Mot
ta allaw planned whale odjao=nt stands.

4, T astablish fire sirips, buffer zones with differant local les flammeable braoadiaal plams and cypreased
in and around fire sensitive or fire effected forests surrcunded by residential areas, reads, villoges and

farmlancs.
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Title: US Forest Service Forest Management Programs

Responsible Organizations: United 3tates Department of Agriculture Forest Service

Brief Summary:

The averricing objective of the US Department of Agriculture’s Forest Service's forest management pragram is
to ensure thot Mational Forasts are maointained in an ecologically sustoinable monner. Forest monagemant
abjectives Include scologleal resteration and pretection and research and product development, fire hazard
reduction, and maintenance of healthy forests.

Description:

USF5 Mational Reforestation Strategy: The Mational Reforestation Strategy outlines the goals and cbjectives
necessary for successful reforestation an national forests, These goals ond objectives build a robust fromewaork
to Incredse the pace and scale of reforestation to address existing needs, anticipate future events, and mest
the provisions of the recently passed REPLANT Act {Public Law 117-38), Five goals describe actions needed
throughout the reforestation process while the sixth gool emphasizes the importonce of strategic
communicatian and develaping a shared understanding of refarestation. The Forest Service will develop
national ond regional 10-year implementation plans with specific octions for each gool. Three overarching
princigles guide the strategle framewaork and describe the approach the Ferest Service will take ta implameant
thils strafegy ond fulfill re guirements aof the REPLAMT Act,
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Burned Area Emergency Response (BAER): After a fire, the first priority s emergency stabllizatian in crder
to prevent further domage to life, property ar natural resources an Forest Service lands, The stabilizatiaon wark
begins before the fire is out ond may continue for up to a year. The longer-term rehabilitation effort to repair
damage cawsad by the fire begins after the fire is out and continues for several years, Rehabilitation focuses on
the londs unlikely to recover naturally from wildland fire domaoge. The Burned Areo Emergency Response
(BAER) program is designed to address these emergency situaticns throwgh its key goals of protecting life,
property, and critical netural and cultural rescurces. The objective of the BAER program iz ta determine the
need for and to prescribe and implement emergency treatments on Federal Lands to minimize threats to life or
property rasulting fram the effecls of a fire or to stabilize and prevent unacceptable degradation te natural
ond cultural rescurces.

RANVG program ~Tocl for evaluating post-fire vegetative condition: The RANVG progrom provides assessments
of vegetation conditions (burn severity] following lorge wildland fires on forested Matienal Forest System
IMF3) londs, RAVG products are intended primarily for use in assessing fire-reloted reforestation needs, RANVG
data help staff on locol units prioritize areas for further assessment ond support referestation funding reguests
and declsiont. They focilifate past-fire vegetation mondgement decidian-making by reducing planning and
implementation costs, RAVG dato also serve o variety of reloted Agency objectives, such as wildlife hobitat
analysis and salvage harvest planning.

Watershed Condition Framework |3 o tool for assessing the health and restoration needs of walersheds. The
Woatershed Condition Fromework establishes a new consistent, comparable, ond credible process for
improving the health of watersheds on nafionol forests and grosslonds. This framework will help focus cur
affarts in o consittent and accountable manner and Facilitate new investmeants in wolerdhed restaration that will
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provide economic and envirgnmental benefits to local communities. The technical guide provided the protocal
for the agency's first national assessment of watershed condition ocross all 193 million acres of Mational Forest
System lands.

Software and technical guides for restoration werk to facilitate fish possage in rooded arees. = Aguatic
DOrrgonism Possoge: FishXing - This software is intended to owsist engineers, hydrologists, ond fish biologists in
the evaluation and design of culverts for fish passage. It is free and available for download.

Technical Guide for Field Proctitioners: Understanding and Monltoring Aquatic Organism Passage at Boad-
Stream Crossings {PDF)
Lessons Learned:

® U5SFS Colloborative Forest Landscope Restoration Program [CFLEP) Resource Library, including
guides, reparis, cose studies, and videos on restoration best proctices - hitps:/ Swww. fausda.gov/
restoration,/CFLRP /resource-library.php

= USFS Restorotion wabsite, with links to reports and workshop outcomes on restoration best proctices -
https/ Serww frusda.gov  restoration,/index.shiml.
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SOUTH AFRICA

> Title: The Knysna Fires of 2017

Organizations:
Santam, University of Stellenbosch, CSIR, Western Cape Disaster Management Centre

Brief Summary:

The Knysna fires were arguably the worst wildfire disoster in South Africa’s history. The social and economic
impects will be felt by Knysno and its inhabitants for years to come. The Knysna fires were a perfect sterm. A
range of metecralagical, bio-physical and institvtional facters come tegether to create the disaster, But the
underlying risk drivers are replicoted throughout the Western Cape, and in other provinces, creating the
potential for similar wildfires elsewhere - a3 evidenced by extensive wildfires in Hessequa, Mossel Bay,
George ond Knysna Municipalifies in Movember 201 8 ond the Overberg in Jonuory 2019,

Description:
Pasi-fire Recovery Efforis

Recovery efforts were cenftred on the Garden Route Rebuild Initiative [GRRI). The GRR| saught to optimise
offorts fo "Build Back Better”, Given the scale of the domage to housing, infrastructure and the environment,
the extensive humaonitarion suppart needs, and the large number of role-players gearing up to respand, the
SRR was envisoged as the anchor for o comprehensive, integrated reconstruction and recavery effort for the
Garden Route.

The initiative aoimed to crecte o multi-discplinary, inter-governmental and multi-sectoral platform fo align and
maximise recovery and rebabilitation efferts. It braught together national, pravincial and local government,
state-owned enterprises, community mambers, civil society ergonisations and the private sectar in seven sector-
baosed working groups to design and Implement recavery projects. The GEE| had six warksireams:

4 Humanitarian assistance

* Reconstruction

# Infrastruciure rehabilitation
. Envirenmental monagement
4 Business suppaort

L] Skills development

The Initiative represented o good example of inter-governmental cooperation. It alie brought together role-
players thot would net have usually engoged with one anothaer, which built relationships between stakeholdars.
Howewer, as discussed In greater detail in RADAR's technical report, wecknesses included additional demands
ploced on governmental stokeholders and inodequate engagement with municipal partners, Howewver,
arguakbly, the greatest obstacle to ‘Building Back Better' was abtoining funding for recovery efforts, along
with slew disbursement of allocoted funds,
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This obataocle wos most  prominestly  illustrated in the  Environmental Monogement  Warkstream.
Envircnmentalists realised early on that there was o pressing nesd fo stabilise slopes denuded by the fires fo
prevent landslides ond erosion and to remove allen vegetation, which If not effectively controlled would
increase fuel leads and suppress the recovery of the biadiversity and notural ecosystems in the invaded areas.
Building on donations from the public, the GEDM provided RF00 000 for slope stabilisation efforts, but the
Mational Disaster Monagement Centre was approoched to provide an additional R37 million te finance
ombitious pregraommes fo prevent the regeneration of alien plont species. The National Treasery uitimately
committed BS54 milllon for environmental work through its drovght relief fund, but anly in Hovember 2018=14
manths after incident.

The obsence of funding prevented implementation of the envisaged projects. Knysna Menicipality
independently obtoined funding from the Department of Environmental Affairs and Development Plonning
{DEADFP], and by late 2018 had cleared approximately 600 hectares of municipal land, although meost
burned lond was net cleared. Most stakehelders fesl that the absence of funding will exponaentially increase
fuel loods In areas affectad, with many commenting that fire risk 1s higher now thon before the fires. In
addifion, clearing now will be considerably more expensive, as vegetotion is older and better established.
Funds also needed to be spent by the end of the 2018 /1% finoncial year, leaving very little time for plonning
and resaurcing the rehabilitation effarts,

Lessons Learned:

Two positive cutcomas of stobilising the steep slopas, ond allowing the vegetaotion to re-establish itself rapidly,
were:

1] Minimised localised mud-slides, thereby preventing homes and infrastructure being flooded in the weeks
and months after the fire; and {b) it alse limited the amount of silt fram the bernt area that weould be
deposited in the environmentally sensitive Knysna Logoon.

21 Mo formal and comprehensive record of the re-vegetation process is being kept, missing an excellent
apportunity te bearn frem what worked, what did not, and what te improve in the future, The funding of
such menitaring should become part of the rehobilitation measwres, incleding dorifying who should be
deing such monitaring.

3)  Resource Recovery: Despite successes, the GRRI swwrfaced several challenges undermining recovery.
Unrespansive funding mechanisms represent a core blockage in the recovery process, preventing fime-
crifical octivities that will speed recovery ond reduce risk. Lengthy procurement procedures alse
frustrate efforts to rehabilitate infrastructure, for instance, The experience of the environmental
workstreom ond the asbestos removal project suggest an urgent need for more responsive, quick-
release funding mechanisms (Le. within days ar weeks) that do not require the funds e be spent within a
given financial year. This research also highlights the importance of fransparency and buy-in,

4)  The economic cost of the Knysno fires wos encrmaous, Even though official figures probably under-
represent the cost of the fires, the losses sustained by government and the insuronce and forestry
industries highlight the destructivenass of large fires - and the value of investing in risk reduction. The
return on meney spent on efferts to prevent destructive wildfires and mitigate their impoct is expenential
compared to the costs of not acting. The losses sustoined by Imuwrance companies, in parficular,
vnderscore the benefits thot the insurance industry could gaoin by being mere pro-octive, particularly
glven anfidpated increases in the freqguency and severity of fires due to global warming.
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5] The fires had a profound impact on Knysna's residents and econemy, and recovery is happening slawly.
Many of the homes and businesses domoged or destroyed were not insured or were under-insured, and
people are struggling to rebuild. The findings highlight a ‘missing-middle’ of pecple who have been left
in o precarious posifion by the fires. A key challenge lies in knawing haw to support these househalds, who
currently fall through gops in existing social sofety nets. The insurance industry could ploy o role by

exploring Insurance options thet are mere affordable and tallored te the needs of pensioners and
others in this group.

References:

Forysth, G., Maitre I, Dool. B., Walls, R., Pharaoh, R., Fertune, G. The Kysna Fires of 2017: Learnings for the
Disoster, IR, Stellenbasch University and Sontam 2019
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WAY FORWARD

Fasi-tracking Restoration of
Forest Fire Affected Areas
Under the Indian G20

Presidency

Sclentific evidence indicates that fire regimes are being
gltered due to climate chonge, lond-use, ond
population change driving an increase in the frequency
and magnitude af fire events worldwide (LUMER, n.d ).
The IPBES Assemsment on Lond Degrodaofion ond
Rastoration finds that lond degrodotion i3 a major
confributor to climate change, with deforestation alone
contributing  abour 10% of all humon-induced
gresnhouse goas amissions [IPBES, nd.]. Another mdjor
driver of the chonging climate hos been the relecse of
carben  previeusly stored in the =all, with lond
degradafion between 2000 and 2009 responsible for
annval global emissicns of up to 4.4 billion tonnes of
CO,. Forest fires gccelerate rates of carbon loss frem
soils and therefore increase the frequency ond infensity
of faredt fires pocing a widening threat ta bath elimeote
and land,
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Fires have been responsible for 27% of the tree cover loss globally between 2001 and 2021. G20 countries
reprasent —B0% of the world's forests and hove lost over 11 2 million hectares of free cover due to forest fires
between 2001 and 2021 (Global Forest Watch, n.d.), with Russio, Canada, United States, Brazil ond Australic
representing the largest areas lost due to tree cover loss during this periad.

Currently, with regard to the five integroted phases of emergency management of wildfires, outlined under
the Sendai Fromework for Disostar Risk Reduction 201 5-2030, UNEP reports disproportionote spending on
response with very little spending on recovery (UMNEF, n.d.). With the most recent IPOC report indicating that
weather conducive to wildfires [“fire weather" — hot, dry, ond windy] is becoming more frequent in some
regions and is predicted to increase with higher levels of global warming, It further seggests the need to make
investments towards preparedness measures that con yield significont benefits, Forest landscape restaration
can be an effective tool to increase forests' resilience ond lower the negotive impacts of wildfires in preparing
for wildfires. For instance, rewstiing peat-lands and wetlands can crudally reduce wildfive risk. With the
threat thot global wildfires pose, there is a critical need fo understond better the behavier of wildfires in
different ecosystems and under a changing climate.

Furthermare, while efforts have been made for the adoption of integrated approaches to fire monagement
(IFM] there s limited incorporaticn of ecological and socio-economic concerns within Mational Fire
Monagement Plans ond Strofegies, particwlarly in oddressing concerns of ecosystem restorotion as on
important avenue to work towards climate, land and blodiversity goals and targets. This is evident with the
limited investment in the recover y of forest-fire-affected areas.

To effectively address the worldwide challenges confronting forests, international colloboration is imperative.
Although there hove been mony efforts, initiotives, and bilateral arrangements in relation to international
cooperation an forest fire management, very few have matured inta stable collabarative efforts that serve as
a foundation for infernational cooperation on forest fire managament.

G20 cooperation on the restorotion of foresi-fire-offected areas will therefore contribute significantly
tewards fast-tracking glebal commitments an fire management and land resteration.

@ System Process Components System Tools
7.1

lE‘H'IE'ﬁ' AMALYSIS OF THE FIRE Maps (vegetation, topogrophy,

::1::;-::!“:[ tenure, assels, rodds, ignition
Forest Fire 1. Fire Likelihood Ignition histary distribution et
Management 2. Comsequence of Fire on *  Fire behavior prediction tools

»  Economic. Social & *  Spofiol dotabases

Environmental *  Demographic information
- Intensity, Spread Rate, Duration ~ Cuhurcfl & sacial context of fire
*  Vulnerobllity & Valve *  Ecological response to fire (fire
histories, fire affects

3. Ecological context of fire *  information, fire regimes)
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RISK REDUCTION — PREVENTION
1. Ignition Reduction Strategies
*  Regulote fire use, educate fire
users, alternotives for fire
*  use, fechnology improvements,
development planning
*  controls
2. Impoct Mitigation Strategies
*  Fuel reduction [e.g. by burning,
grazing & other means)
*  EBeduce asset vulnerability {e.g.
canstruction standards)
*  Establish/maintain containment
features (e.g. fuel breaks)
3. Fire Use Strategies
*  Ecesystem moinfenance
*  Fire regime restorafion

READINESS - PREPAREDNESS TO FIGHT
FIRES

1. Strategles
*  Early Woarning/Predictive systems
*  Community warning mechanisms
*  Detection and response infrastructure
= Communications systems
*  Mobilisation & co-ordination plons
*  Response friggers and levels
*  Compaetent fire control staff

RESPONSE - FIRE FIGHTING OPERATIONS

1. Detection and Reporfing
2. First Response

3. Containment and Caontrol
4, Mop Up and Pofrol

5. Command and Contfrol

ananec

WA FOIRWARD

Fire use laws/regulations,
enforcement

Planning cantrels

Education programs

Fire behavior guides, ignition &
cantral rescurces, planning &
reporting tacls.

Firebreak comstruction guides
Building construction codes
Ecological fire fraining

Fire vse education

Climate, weather monitering &
prediction

Fire Danger Reting system
FDR public notification means
Detection/suppression needs
qigesumeant

Fire detaection, suppression &
communlcations resources

Fire training systems ond tocls

Respanse mobllization plans
Operaticnol responsibilities &
procedures.

Strategic information access tools

Decision support tools

Operatienal monagement systems
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RECOVERY POST FIRE *  Domoge assessment tools

Conmwiiunity Walfars assistonce *  Recovery assistonce plans

2. Economic loss reduction [e.g. salvoge
logging and replanting, Infrastrueture
repair]

3. Envircnmental repair

Developed by Meatis Assoclates in 2000, presented at the World Forestry Congrass, Quebec, in 2003, and
vpdated since.

Enhancing G20 cosperation in fire manogement can assist coantries in:

*  Implementation of relevant international ogreements, conventions, declorations, processes, and voluntary
agreements in regional, naticnal, and lecal policies and octions

= Achievement of greater integrotion of policies, plons, management, and monitaring among sectors at the
regional, natienal, and lecal levels

*  Improve available knowledge, information, and data within countries on the extent and impacts of fire
on a range of forest and non-forest ecosystems os o basis for dedision-making

*  Increase the efficiency of fire monogement [lond vse and fire use, prediction, prevention, preparedness,
rapid response to and contrel of fires, and mitigation and restaration /rehabilitation following them)

- Enhance capacity-building in fire management and pest-fire recovery s a means to reduce the risk of
forest fires

= Create a framework and mechanisms for internafionol donor suppert to fire manogement stokeholders in
-T-Ta

It is recommended that G20 countries cooperate on the restoration of forest fire-affected areas to reduce risks
from wildfires ond enhance the recovery of biodiversity, Taking into consideration the five integroted phases
of emergency management of wildfires, i.e., review and analysis, risk, reduction, recdiness, and response
articulated under the Sendai Framework along with the comman principles for o shared vision of ecosystem
restoration loid cut under the UM Decade on Ecosystem Restoration ond the chjectives of the Globaol Land
Initiative, the following is recommended a3 a way forward for G20 countries on post-fire restoration bosed on
best-practices fram G20 countries.

n Global Coordination

There |3 a need among G20 countries to develop protocels on forest fire response and recovery to fight the
growing concerns of forest fires collectively, Procedures are required to identify ossefs available, the extent of
loss, ond domages, particularly with regords te ecosystem services and blodiversity loss within each G20
member country in supporting possible cowntry demands o and when they are required. A global
coordinotion center con be creoted aolong with o few regional coordinotion cantres to improve the
effectivenass of suppeort provided in a timely manner. Towards that end G20 member states com

* Suppert the motion to revise UNFCCC reporting of GHG emissions so Nationally Determined
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Contributions better account for fire activity outside natural disturbance regimes. Currently, countries
are only required fo report GHG from fire when reloted to newly deforested lands, net from fires in
standing forests; this can be considered a loophole, especially considering thot most fires on Earth are
human-coused and that o significant portion of the world's fire octivity hoppens becouse of
deforastation.

- Collaborate in ossisting the establishment and vpkeep of notional fire datobases, These dotabases
should include fire size, covse, date, costs, damages, fatalities, injuries, pre-existing mitigation effarts,
post-fire restoration efforts, successes, and lessons learned. RBelioble dato collected by governmental
agencies can be derived to produce critical information and knowledge helping understand the
evolution of fire regimes, risks, quantification of economic losses, and options for post-fire recovery,

. Priaritize the application of data openness principles in order to enable collaboration amaong varicus
stakeholdars and levels of fire governance. This proctice con facilitote tronsporency ond build fruse,
ultimately contributing to the effective implementation of the 2030 Agenda and its goal of leaving no
one behind. By embrocing dota cpenness, different acters con wark together mere efficiently to
respond to and recaver from fires, enhancing the averall effectiveness of these processas.

b Enhonce the sharing of best proctices on reducing fuel loads, particularly of the community level, by
building consersus on and implementing existing stondards available within G20 countries. Several
standards aim to reduce fuel load in strotegic locations around communities to limit fire spread or reduce
fire intensity, ond subsequent damages.

. Promote the adoption of Ecosystem-based Approoches, which benefit all aspects of wwinerability
reduction, and, more generally, risk reduction [alse colled Eco-DER). This con be achieved through
ecosystem resforation or conservation of species and natural areas.

m Postfire Restoration Framework

To build consensus and collaboration ameng G20 member states on post-fire resteration, it is recommended
thot o G20 fromework for postfire restoration is ogreed upon. Guiding principles os proposad in Postfire
Eestaration Framework for Mational Forests In Califernia by USDA, 2021 can be used to plan the restoration
framewark with established monitoring norms, The fromework comprises of six Guiding principles os
described below:

Guiding Principles
il Restoration of key ecological processes
i} Consideration of the londscape contesxdt

i) Fromation of regional notive biodiversity
iw) Sustenance diverse ecosystem services
v} Establishmient of o prioritization approach for manogement interventions

Wi} Incorporation of odaptation to ogents of change

Furthermore, five processes maoke up the post fire restoration framework, which results in the creation of o post
fire restoration portfolio. These include the following:

1)  Bringing rogether o team, identifying priority rescurces, and defining desired conditions;

eeoseecs NN
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2)  Collection and analysis of pertinent spatial data;
31 Development of postfire restoration flowchart to identify restoration cpportunities;

4]  Development ond incorperation of a list of potenticl monogement actions that toke odvantoge of these
opportunities

51 Development of a poertfolio of potentiol restaration actlans and the pricritization of actians.

Steps: Post-Fire Restoration of Forest Fire Impacted Areas
Emergency Post-Fire Interventions
[(Rapid stahilization, watershed pratection and soil .
stabikeation) Festaratian efforts must be;
' 1) Adagptive: Plan can be Past-Fire
, TEvaluath madified as needs arise Festaration
(Extert and severity of the damage and ; 2 mw :It:m‘-"
characteristics of the affected areaflandscape & b S e 4
evalization of fire-prone areas | planning, Inpaeie
Long Term Plamning manitoring
{Comprehensive restaratian plan with actions
devnloped faking into account specific
characteristics of the landscape)
Monitoring and Evabuation
Imsplemeristian {manitoring growth and survival of seedlings,
(Riewgatation < garsling poadingt. il ‘ effectiveness of erosion control measures, overall
erosion contral stractures, removal of invasive plant health of ecosystem, human resources, trainings,
speties and reintroduction of native vegetation etc | irilrastructure, community ngagement etc |

“ Identification of Research Needs:

. G20 member countries should prioritize expanding, maintaining and sharing knewledge from long-term
ecological research [LTER) sites to menitor the evolution of ecosysterns and their fire regimes. As climate
change is expected to cause shifts in vegetation and patentially impact wildfire activity, menitoring by
LTER networks con help uvnderstond the consequences of these changes. This monitering might include
collecting data on post-fire forest recovery, changes In ecological structure and ecosysfem services, and
shifts in fire behaviour, in additian to manitoring forest health, The outcomes of such manitering networks
can inferm decisicns about where fire regime restorotion is needed or where fire exclusion is necessary.

= Capturing, demonstrating, ond valuing noture’s services need to become stondard in wildfire risk
assessment, parficularly in understanding the extent of loss and domoges of forest fires on ecosystem
sarvices aond bicdiversity. Fire reporfing should go beyend the arec burned as the main metric for fire
management towards other metrics such as ovoided losses ar ecesystem enhancement. The application
of global valuation fromeworks such as the Tetal Economic Valuation [TEY) Fromewaork, The Economics of
Ecosystems and Bicdiversity (TEER) should be promoted ameng G20 countries to further this couse.

¥ Due to o lack of monitoring progroms on Integrated Fire Maonagement and limited socioeconomic data, it
is difficult to develop comprehensive forest-livelihaods studies. To address this, G20 member states can
colloberote to create mere robust research studies that shed light on the risks and facters contributing to
successful IFM implementation. By developing flre sclence ressarch progroms focusing on post-fire
restorafion techniques, G20 countries con better advance and monitor the progress ond swcoess of IFM,
particularly inrestoring areos offected by forest fires.
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. Acknowledgement ond prometion of research regarding fire-dependent histarical landscapes in
vnderstanding the historical rele of fire at the sub-national level, Such research con provide key insights
on how humon octivity can help restore londscapes to sustalnable and sofe levels of fire octiviky.
Research indicates that traditional approaches to fire management are cost-effective in comparisan to
madarn fire suppression ond post-disaster recovery. Targeting historical londscape restoration through
traditional fire vie must be integrated in international efforts for forest restoration as part of the UN
Decade on Ecosystem Restorafion.

- Recommend to international arganizations the need for dedicated funding for collaborative projects
cimed at fire disaster reduction, in particelar In soclal and economic sclences as disosters happen
becouse of human presence, poor development planning, failures of adaptation, and lack of risk
management measures, Dedicoted IFM funding should be directed towards countries ond/er
communities that nead |1 the maoet.

IEI Technologies for Restoration of Post-Fire Affected Areas

Cigital technology selutions with remote copabilities have been used extensively in environmentally sensitive
incustries such os mining or oil ond gos, however, aore increasingly being wsed to keep forests ond biodiversity
safe from fires. Over time several technologies have been put to use to predict ond minimize the spread of
fires across the globe G20 countries con offer wsch apportunities by facilitating technalagy sharing, fransfer
ond providing support in capocity development. This shall alse include the provisicning of funding support to
help developing countries acquire the technology that would suit their requirement bosed on specific
geagraphic conditions. Using proper technology will help the developing countries reduce free cover loss from
forest fires and further minimize sodceconomic ond biodiversity loss. G20 collaboration should therefore lock
to increase knowledge on existing technological advances ond promote the tramfer of technologies for
recucing forest-fire risk ond oiding post-fire recovery processes, including:

- Technologies such as Al have tremendous capability for forest fire forecasts, while laT can give real-fime
information about the sitvation in the forest and hence the likelihood of fires.

. WYirtual reality lo provide safe training for smoke-jumpers er wildland firefighters whe may be required
to respond inisclated ploces to battle wildfires.

¥ Drones have the potential for early detection, emergency response, and restoration after a fire, Drones
fitted with speciclized infrared comeras are used to track the growth of potentially dangerous flames,
and satellites, ond custom algorithms are utilized to locote them. Furthermore, drones have the copocity
to create maps avernight that may be vsed by emergency personnel first thing in the moming. This allows
aircraft to perform other crucial tasks.

. Sharing of reseeding technalogles used in G20 member countries

. Advanced robotic technology con reploce human infervention in wildfires ond reduce the loss of lives
from wildfires,

n Gandhinagar Information Platform

In arder to bring forward the implementation of various Inltlatives and targets on restoration of degraded
land, Indias G20 Presidency hios proposed the Gandhinagar Implementation Readmap [GIR] enabled by the
Gondhinogar Information Platform (GIP) to colloborate on restoration oction on the identified londscopes of
forest fire and mining offected arens. Countries may choose fo, on a voluntary basis, adopt the roadmap to
ensura globally cligned octions on restoration of forest fire degroded londs,
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