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Executive Summary

As fires in the Arctic are expected to be more common and more
severe in the future, there is a need for detailed and readily available
data on fires. Fire statistics and databases already contain crucial
information for impact assessments, but there are improvements
that can be made, both with respect to the data and its availability.
Current estimates rely on official statistics and/or satellite
observations, resulting in differing estimates for burned area. The
main reason for this is that they have been developed for specific,
often different, purposes. Both approaches offer important data, but
the different approaches should be kept in mind when comparing
the results and deriving trend analyses.

Comprehensive future scenarios, that would consider both human
activity and climate change impacts, for fires and their emissions
are lacking. Creating pathways discussing the human impacts to
the fires is a first step towards such scenarios. In this report, three
such pathways are presented: both low and high fire activity and
risk pathways, and an expert judgement “best guess” pathway.

This report proposes that the larger boreal and Arctic community
should consider the following steps to address both tracking and
future development of Arctic fires.

OCHOBHbIE€ NONOXXeHUSA

[MOCKONbKY OXUMAAaeTCs, YTO NoXKapbl B APKTUKe cTaHyT 6onee
PacnpOCTPaHEHHbIMWN N 3HAUYUTESIbHbIMU, CYLLLECTBYET NOTPEOHOCTL
B NOAPOO6HbIX N NErkKO4OCTYMHbIX AaHHbIX O noXapax. CtaTuctuka
NoXapoB 1 6a3bl JaHHbIX Y>XKe coaepXXaT BaXkKHYt0 MHPOopMaLno onas
OLEHKWN NOCNeACTBUI, HO €CTb Y/TyULLEHNSA, KOTOPblE MOXXHO BHECTH,
KakK B OTHOLUEHWUMN OaHHbIX, TaK N B OTHOLLUEHUU UX OOCTYMHOCTMW.
TekyLline oueHKN OCHOBaHbI Ha opuuUManbHON CTaTUCTUKE N/nMnn
CNYTHUKOBbIX HAGMIOOEHNAX, UTO NPUBOAUT K PA3/IMYHbIM OLleHKaMm
nnowanm noxapoB. OCHOBHAas NpPUYMHA PacxXoXAeHUN 3aK/Io4aeTCs
B TOM, UTO OLLEHKM Obl/In pazpaboTaHbl /19 KOHKPETHbIX, YaCcTo
pa3nnyHbIX Mexay cobown, uenen. Oba nogxoga NpenocTaBAAoT
BaXHble JaHHble, HO MPW CPpaBHEHUU pPe3y/bTaToB M aHan3e
TEeHOEHUMN crieqyeT yUYnTbIBaTb pa3/inyHble Moaxoabl.

Bceobbemnowmx cueHapmen 6yayLlero, KoTopble yyntbiBaaun Obl

KaK @HTPOMNOreHHYIO0 OeATENbHOCTb, TaK U NOCNeACTBUA NU3MEHEHUS
KnumaTta BCneacTBme noXapos 1 Ux BbIOPOCOB, HE CyLLeCTBYEeT.
Co3spgaHune nyten obCy)XAeHUA aHTPOMOreHHOro BO34eNCTBUA NOXAaPOB
ABNAETCH NEPBbIM LLAroM Ha NyTn K pa3paboTke Takux cueHapueB.

B HacTosaeM oTyeTe NpeacTaBneHbl TPU TakKUX NYTU, @ UMEHHO NyTH
0BCY>XOEHNA HU3KO- N BbICOKO NMOXAaPOONacHOW AEATE/IbHOCTU U, a
TakKXe MyTn 00CYyXXAEHNS PUCKOB BMECTE C HAUTy4YLLMMWN OLEHKaAMW
9KCNEPTOB B OTHOLUEHUN TaKUX NyTEN.

B HacTodweM oTyeTe BbiCKa3bliBAaETCA NMPEeanoXeHmne o Tom,

4yTO 60M€ee WNpokoe bopeasnlbHOE N apPKTUYECKOEe COOBLLECTBO
OO/HKHO pPacCMOTPETL crieaytowme warm anga otcaeXxXmnBaHna u ons
OanbHEeNWero pasBuUTmns BONMpoca apKTUYECKMX NOXapos.




Reporting and monitoring

Most Arctic countries have good databases on fires, including wildfires. But the
accessibility of the data should be improved. Databases should be more open to allow
for wider use of the data, for example for research; good examples of this exist in
Canada and the United States. For research purposes the data wouldn’t necessarily
need to be updated in real-time (as is the case for many operational uses) but could
be provided annually after the fire season.

The data itself could also be improved. While ignition type is often provided by official
statistics for wildfires and open burning in agricultural landscapes, the associated
characterization is often uncertain. Improving ignition source attribution as well as
coordinating reporting efforts by operational agencies across the Pan-Arctic would allow
for better targeting of policy and management decisions and approaches. An open-
source centralized repository and/or data aggregation effort across the boreal and Arctic
would improve science- driven policy recommendations.

A general standardized fire size classification would help in understanding relationships
between ignition types, fuels and ecosystems most commonly burning, emission
sources, and management strategies. This report suggests a possible classification
schema for the Arctic and boreal fires.

Satellite and modeling methodologies need to be developed further to assist in
detecting and characterizing (extreme) fire events in the Arctic countries, as larger fires
can make ground-based assessments less feasible due to costs and smaller fires may
be missed by current remote sensing systems.

There are several global fire models, but each has been developed with different
strengths and weaknesses. As such, no single best-all-round model exists, and
comparison of country-level estimates to official statistics should not be made without
understanding the models and methods involved.

OT4yeTHOCTb U MOH UTOPUHTI

BONbLUMHCTBO apKTUYECKMX CTPaH pacnosiaratoT XopoLnmm 6azamMm AaHHbIX O NoXapax,
B TOM 4MC/ie NIECHbIX NoXapax. Ho 4OCTYyNHOCTb AaHHbIX AO/MKHA ObITb yny4dlweHa. basbl
OaHHbIX OOMKHbI 6bITb 601€e OTKPbLITbIMU, YUTOOLI 06ecne4vYnTb BO3SMOXHOCTb 6onee
LUNPOKOrO UCMOMNb30BaHMA AaHHbIX, HANPUMEpP, AA9 Hay4YHbIX MCCIe40BaHNM; XOPOLUMM
NnPUMepPoM B AaHHOM cny4yae aBnaTca 6a3bl AaHHbIX KaHaabl n CoegmHeHHbix LLTaToB.
Ona nccnemoBatenbCKUX LeNen gaHHble He 00A3aTe/IbHO A0/TKHbl OOHOBMATLCA B
pexunme peanbHOro BpeEMeHM (Kak 3TO MMeeT MeCTO BO MHOIMX Clydasax onepaTtuBHOIO
ncnonb3oBaHus). OHM MOTyT NPEeaOCTaBAATLCA eXEerogHo Nocae NoXapoonacHoro
ce30Ha.

Camu gaHHble Tak)Xe MOXHO Obl/10 6bl yyYllnTb. B TO BpeMsa kak oduumnansHas
CTaTUCTUKA /TIECHbIX MOXXAPOB M OTKPbLITOFO FOPEHNS B CEIbCKOXO3MCTBEHHbIX
nangwadTtax 4acTo ykasblBaeT TMM BO3ropaHms, COOTBETCTBYIOLLLAA XapaKTEPUCTMKA
4acTo ABASAETCA HeonpeaeneHHOoN. Yny4dweHne onpegeneHns UCTOYHMKa BO3ropaHua,
a TaKXXe KoopaMHauma yCunmm no NnpeactaBneHmnio OTHETHOCTM ONEPATUBHBLIMA
yUYpexaeHnsamMm Ha Bcen tepputopum NaHapkTnku no3sonuamn 6ol bonee
LueneHanpaBneHHO peanin3oBbiBaTb NONUTUYECKME N YNIPABIEHYECKME PELLUEHUS U
noaxonbl. LleHTpanmMsoBaHHOE XpaHUAMULLE C OTKPbITbIM MCXOAHBLIM KOAOM WU/WMnN yCununs
No arpervpoBaHnio AaHHbIX B 60peanbHOM N apKTUYECKOM 30HEe NO3BOAAT YYyULLNTb
peKoMeHOaunm B OTHOLWEHNN NOMUTUK, OCHOBAHHbIX Ha Hay4HbIX AAaHHbIX.

O6uwaa ctaHgapTM3npoBaHHasa Knaccupmkauma MacluTaboB noxxapa nomorsia Obl
NOHATb B3aMMOCBSA3M MeXay TUNnamMmu BO3ropaHus, BMaamMm TONIMBa U 3KOCUCTEMaMMU,
B KOTOPbIX Yalle BCEero NponucxoasT noxapbl, MICTOYHMKaMM BbIOPOCOB U CTpaTernsamm
ynpaBneHus. B HacTosLeM oTyeTe npegnaraeTcs BO3MOXHas cxema Knaccmpumkaumm
apPKTUYECKUX U 6opeanbHbIX MOXapoB.

Heob6xooumMo aanbHelillee pa3BuTMe CryTHUKOBbIX METOA0MOMNn 1 MEeTOAOB
MOAENIMPOBaHMS, ONA NOAAEPXKKN OOHAPYXKEHUA N XapPaKTEPUCTUKM (SKCTPEMAbHbIX)
MOXapoB B apPKTUUYECKMX CTpaHaXx, MOCKO/bKy 6o/iee KpyrHble NnoXapbl MOryT caenaTb
Ha3eMHble OLleHKN MeHee OCyLLeCTBUMbIMM BCI€ACTBME 3aTparT, a 6o/1ee Menkme
noXapbl MOryT GbITb NPOMNYLLEHbI CYLLECTBYIOLNUMU CUCTEMAMN ANCTAHLIMOHHOIO
30HONPOBAHUSA.

CyllecTByeT HECKO/IbKO rMo6anbHbIX MoAeen TyLUEHNSA NOXapOoB, HO KaXaasa 13 HUX
6blna paspaboTaHa C Y4eTOM Pa3/IMYHbIX CU/bHbIX U Cabbix CTOPOH. Kak TakoBOW,
€[AVHOWN Hanny4llen yHMBepcaibHON MOAENN He CYLLECTBYET, U CPAaBHEHUE OLIEHOK Ha
YPOBHE CTpaH ¢ oduLMNanbHOM CTAaTUCTUKOM He cneayeT NPoBoAUTb 6€3 NOHUMAaHUA
NCNonb3yeMbiX MOAeen N MeToaoB




Arctic fire pathways and scenarios

To create emission scenarios for Arctic fires, both human activity and climate change
impacts on fires need to be considered. The pathways developed in this report
(considering the human activity aspect) need to be combined with climate change
projections to achieve comprehensive fire emission scenarios.

The pathways in this report can be further developed. Creating accepted SSP
extensions often requires strong input from key stakeholders, e.g. interviews, workshops
and/or questionnaires.

Future scenarios would be based on the average for 2015- 2021, especially in
considering the location of fires and burned area. These baseline years represent a time
period in which relatively normal fire seasons (in relation to the late 20th Century) and
extreme fire seasons occurred in both the Arctic and boreal, providing a diverse sample
of fire seasons. Additionally, the scenarios would expand the fires north (and elsewhere)
to take account of changes in land use, ecosystems, changes in microclimates, etc.

As it is not possible to predict exact locations of fires in the future, getting good
estimates on burned area, ignition sources and drivers, and type of vegetation burned
should be the main focus.

The resulting emission scenarios would comprise a geospatial dataset that can be used
alongside an anthropogenic emission model, such as the GAINS model, for years 2030,
2040, and 2050. These years represent the average fire year +/- five years around the
target end dates, such that 2040 would correspond to the average fire activity in the
period between 2035 and 2045.

While this report considers the Arctic, other regions need a similar attention to create
future scenarios in order to achieve a set of global emission scenarios for fires.

OT4yeTHOCTb U MOH UTOPUHTI

[ns co3pgaHna cueHapmeB BbIOPOCOB BO BPpEMS apKTUYECKMX NoXapax Heo6xoanmMo
YyUYnTbIBaTb, K&K @aHTPOMOrEHHYIO AEATENIbHOCTb, TaK U BO3AENCTBNE N3MEHEHUSA
knumarta. NyTtun, pazpaboTaHHble B HACTOALWLEM OTYeTe (C y4eToM acnekTa
AHTPOMNOreHHOWN AeATeNbHOCTH), HEOOXOANMO 06 bEeANHUTL C MPOrHO3aMN U3MEHEHUS
KnumaTta onsa paspadoTkn BCeoObbeMoLmx CLUeHapueB BbIGPOCOB Npu noxapax.

[NyTn, onncaHHble B 4aHHOM OT4yeTe, MOryT 6biTb AOPabOoTaHbl B Aa/IbHENLLEM.
Co3paHue NpuHATbIX pacwmnpeHnin SSP yacto TpebyeT akTUBHOMO Y4aCTUS KIOYEBbIX
3aMHTEpPEeCOBaHHbIX CTOPOH, HaNpMMep, NPoOBEeAEHUS MHTEPBLIO, CEMUHAPOB N/Mnun
aHKETUPOBAHUA.

Byayuwme cueHapum 6yayT oCHOBaHbl Ha cpeaHem nokasaTtene 3a 2015-2021 rogbl,
OCOOEHHO C y4EeTOM MECTOIMO/IOXEHNSA NOXAPOB M UX naowaan. 3T 6asoBble

rogbl NpeacTaBnAOT cCoO0ON Nepmon BpeEMEHMU, B TEYEHNE KOTOPOro OTHOCUTENTbHO
HOpPMa/IbHble NMOXapHble Ce30HbI (M0 OTHOLLEHMUIO K KOHLY 20-ro Beka) un
3KCTPEMasibHble MOXapHble Ce30HbI MPONCXOANNN KaK B APKTUKE, Tak U B 6opeanbHOM
30He, obecrneymBas pasHOOOpasHyo BbIBOPKY NoXapHbIX ce30HOB. Kpome Toro,
cueHapum NO3BO/IAT PACMpPOCTPaHUTb AaHHbIE Ha MoXapbl B CEBEPHbIX PErnmoHax

(M Ha opyrux TeppuUTOpPKaX) ANs y4eTa U3SMeHEeHU B 3eM/1eMno/Ib30BaHNM, SKOCUCTEMAX,
N3MEHEeHMAX MUKPOKIUMaTa 1 T.4. [MoCKONbKY HEBO3MOXHO NMpeackasaTb TOYHOe
MEeCTOMOIOXEeHME NOXapoB B OyayLLEM, OCHOBHOE BHMMaHWEe LO/TKHO ObiTb yaeneHo
NOYYEHUNIO TOYHbIX OLEHOK M/I0LWAaAM NOXapOoB, MCTOYHMKAM BO3rOPaHUs U ABUXYLLNM
cunam, a Takxke Ty CropeBLlen pacTUTEIbHOCTH.

MNony4yeHHble cueHapun BbI6pOoCcoB OyayT BKNtOYaTb HAGOP reonpoCTPaHCTBEHHbIX
AAHHbIX, KOTOPbIA MOXHO NCMONb30BaTh HApPSAAy C MOAEbIO aHTPOMOreHHbIX BbIOPOCOB,
Hanpumep, mogenb GAINS, ana 2030, 2040 1 2050 rogoB. 211 rogbl NpeacTaBNsloT
cob60ol CcpeagHnin NoXXapoonacHbIn rof +/- NATb /IET OT Le/1EBbIX KOHEYHbIX AaT. Taknum
obpasom, 2040 rog 6yaet COOTBETCTBOBATL CPeAHEN MOXAapPOaKTMBHOCTN B NEPMNOS,
2035-2045 rogos.

XOoTH B HAcCToSLLLEM OTYeTe paccMaTpuBaeTcs ApKTUKa, ApYrne permoHbl Hy>XaakTca
B @aHaNOMMYHOM BHMMaHUM NMpu paspaboTke 6yayLimx cLueHapues obecnedyeHns
AOCTYNHOCTN Habopa rnobasibHbIX CLLEeHapUeB BbIGPOCOB NMpu NnoxXapax.
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[aHHbI oT4eT 6bIN NOAFOTOBAEH ANs GUHAHCUPYEMOro

EC npoekTta “Bbl6pochl 4epHOro yrnepoga B ApKTuke, u

VX BIMSIHWE Ha KNUMaT 1 3arpsisHeHne Bosgyxa” (ABC-

iCAP), KoTOpbI CNOCO6CTBYET COBMECTHLIM AEACTBUAM MO
COKpaLLeH1Io BbIGPOCOB YEPHOTOo yr/iepoaa 1 MeTaHa 13
KOHKPETHBIX UCTOYHUKOB, BVSIOLLNX Ha @apPKTUYECKUIA PEr1OH,
B TOM YMC/E OTKPbITOrO FOPEHMUs/NeCHbIX NMOXapoB.




