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YBaxxkaemble KoJj1eru!

Ilepen Bamu cOOpHHK MarepuajoB MeXIyHApOIHOW HAYYHO-NPAKTHYECKON KOH(EPEHIUH
«/HHOBaIMU B COXPAaHEHUH U YCTOMYMBOM Pa3BUTHH JIECHBIX SKOCUCTEM», NOCBAIEHHON 20-J1€THIO
oOpazoBanust [0cy1apcTBEHHOTO HALIMOHAIBHOTO IIPUPOIHOTO napka «bypabaii».

[TpoBenenue Hameit MexayHapoaHOH Hay4YHO-IIPAKTUUECKOM KodepeHiun B oc. bypabaii ma-
HUPOBAJIOCH TpoBecTH co 2 1o 5 ceHTa0ps 2020 roga. Mbl ¢ 60NBIION OTBETCTBEHHOCTBIO U Pao-
CTBIO TOTOBMJIMCH B ATOMY 3HAYMMOMY JJIsl HAC COOBITHIO, PACCUUTHIBAIIN Ha IJIOAOTBOPHYIO paboTy
Y4aCTHUKOB, MHTEPECHBIE JOKJIAbl, & TAKXKE INIAHUPOBAJIMU IIPOBEICHNE HHTEPECHOM ITPAKTUYECKON
YaCTU U O3HAKOMMTEJIBHBIE YKCKYPCHUM 10 HAIIUM IIPEKpacHbIM MecTaM. K coxxalleHHIo, OCylecT-
BJICHUE OYHOW BCTPEUH CTAJIO HEBO3MOKHBIM U3-3a 00bsiBiIeHHON BO3 nangemuun COVID-19.

Marepuabl cCOOpHHKA CTPYIIITUPOBAHBI BCOOTBETCTBUY C OCHOBHBIMU HAyUHBIMH HAITPABJICHUSMU
KOH(EPECHITUU:

WHHOBaIMOHHBIE MTOXO/IbI U PELLICHUS JISl CHIXKEHUS YA3BUMOCTH JIECHBIX YKOCHUCTEM.

[IpuponHbie ¥ aHTPONOTEHHBIE PUCKH YSI3BUMOCTH JIECHBIX S9KOCHCTEM.

3amuTa Jieca Ha 0c000 OXpaHSIeMbIX PUPOIHBIX TEPPUTOPHSIX.

Boanble pecypchl, X poiib B YCIOBHSIX U3MEHEHUS KJIMMara JJis JE€CHBIX SKOCUCTEM.

CoBpeMeHHOE COCTOsIHME SKOCUCTEM HAIMOHAILHOTO Mapka U OuopazHooOpasue.

CraTbM npecTaBiIeHbl Ha Ka3aXCKOM, PYCCKOM M aHIJIUHCKOM SI3bIKaX.

CoopHuk MarepuanoB MeXayHapOIHOW HayYyHO-TIpaKTHUYEeCKOW KoHepeHun « M HHOBaIMu B
COXPaHEHUH U yCTONYHMBOM PAa3BUTHUH JIECHBIX AKOCHCTEM» OITYyOJIMKOBAH TPU MOJICPKKE YITpaBIeHUs
nenamu [Ipesunenta Pecyonuku Kazaxcran.

Xemaem Bcem aBTOpam crarei MI0J0TBOPHON HAYYHOH M MPAKTUUYECKOM IESITEIbBHOCTH B OyIy-
eM U 0JaroapumM 3a npojiesanyr padboTy Bo OJ1aro HaIel IpUpoIbI.

Bcero no6poro.

OpeaHu3ayuonHblil Komumem KoHgepenyuu



NCTOPHUA OBPA30OBAHUA HAIIUOHAJIBHOI'O ITAPKA

C. B. BhIKOB

Jlupextop [HIIIT «BYPABA»; gnpp.bikov@mail.ru

JlecHoe X0341CTBO B bOPOBCKOM rOPHO-JIECHOM 0a3UCE UMEET JUTUTEIBHYIO HCTOPHIO.

B 3umHee Bpems seca BopoBOro Ciry>Kniy NpUCTaHUIIEM JJISi KOUEBHHKOB, KOTOpBIE ¢ TaOyHaMH
3MMOBAJIU B JIECHBIX YPOUHILAX, BbITIACAsi CKOT B TEUEHUE BCEH 3MMBI B JIecaxX. DKCIUTyaTalus JIECOB B T€
JlaJIeKie BpEMEHA HOCWIIa CTUXUIHBIN XapakTep U 3aKII0vaach B MOJB30BAHUN IPEBECUHON 110 Mepe
Ha/100HOCTH, 0€3 KaKuX-T100 OrpaHUYCHUH.

[Tpu 3aceneHnu Kpasi pyCCKUMH TepecesieHIIaMH pyOKa Jieca MmpeBpaTuiach B HACTOSAIIEE JIECOUC-
Tpebienre. MHOTO jieca ObUI0 BBIPYOJIEHO Ha CTPOUTENILCTBO TAKUX KPYITHBIX OCEJICHUN, KaK CTAHUIIBI
Korypxkynbsckas u LllyunHckasi, u Ipyrux HaceJIeHHbIX MyHKTOB. HeymepeHHbIe pyOKH B 3TO BpeMsi ITpH-
BEJIM K 00pa30BaHMIO MMYCTHIPEN U MPOTraiuH, 0COOEHHO MHOTOYHCIIEHHBIX HA TEPPUTOPHH TETIEPEITHETO
MupHoro 1 30710T0O0PCKOTO JIECHUYECTB.

OueHb CHIIBHO B T€ BPEMEHA Jieca CTPaJalld OT IMOKapOB, KOTOPbIE ObUIN MOJIMHHBIM OMYOM ISt
JIECOB M HEPEIKO MPUBOJIIIIN K OITYyCTOLICHUIO OTPOMHBIX JIECHBIX IUTONIaAei. B oueHb cuibpHOI cTene-
HU JIeca MOABEPTaINCh OBPEKICHUAM SHTOMOBPEIUTENSIMHU U TPUOHBIMU OOJIE€3HAMH. YTp03a IOJTHOTO
UCTPEOJICHNUS JIECOB B CTEITHOM MECTHOCTH 3aCTaBUJIA JIECHOM JlenapTaMeHT MUHHCTEPCTBA 3eMIIEICITUS
U TOCYIapCTBEHHBIX UMYIIECTB AapCKoi Poccuu MpUCTynUTh K OTUYKICHHIO JIECOB B Ka3HY M OpraHU-
3allMU B HUX TOCYAapCTBEHHOTO (Ka3€HHOTO) JIECHOTO X03siicTBa. Ha opraHn3anuio u ynopsijiounBaHue
JIECHOTO X03siiicTBa 0OJbIIIOE BIMSHUE OKa3ayia oTKpbiTas B 1898 romy BopoBckas necnas mkona (pu-
CYHOK 1).

—
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Pucynok 1 — bopoBckast necHas 1mkosna

Co BpeMeHHU opraHu3aui bopoBcKoro Kka3eHHOTo JECHUYECTBA OpraHbl yIpaBIeHU JIeCaMu pe-
TepIeau MHOKECTBO BCEBO3MOKHBIX U3MEHEHUH U peOpraHu3aliyii.

C tepputopueit HalMOHAIBHOTO Tapka «bypabai» CBsI3aHbBI )KHU3HU U TTOATHYECKOE Hacleane bup-
*kaHa, AkaH-cepu, banyan-Illonaka, Mopas CangsidaeBa, Cakena CeidyminHa, BOIIEANNAE B 30J0TOM
(boHJT Ka3aXCKOM KyJIBbTYpPHI.

B 1849 rony 6p11a ocHoBaHa Koteipkoibckas ctanuna (HepiHe Katapkosns), a uepes rox o0pa3oBaH
nocenok [yuwe (apiHe TOpO yunHCK).

B 1870 romy ka3ak 3y0OB MOCTpPOMJI BOASHYIO MEIBbHHIYy Ha peuke [poMaryxe MexIay o3epamu
bopogroe u bonwioe Uebaure. Tak Bo3HUKIIO TTOCEIeHUE, Oyaymas ctanuiia bopoBckas (pUCyHOK 2).



Pucynok 2 — Cranuna boposckas

B 6pu10€ Bpemst BogiHas crcteMa bopoBCKoil rpymiiel 03ep BhINIsAENA CIASIYIOUMM 00pa3oM: 03€po
[I{yube nMeso cToK B KKHOM yacTu yepes p. Keinmakrel B 03epo Kona, u3 o3epa Karapkoinb BeITekana
peuka Capsl-bynak u Briagana B o3epo bopoBoe, nexalee 3Ha4uTeNpHO HUXKe ero. I1o aToi peuke Moxk-
HO ObUTO mpoexarh Ha ynonke. Ha pexe I'pomotyxe, coenunstomieit ozepo boposoe ¢ ozepom bonbiioe
Yebaune, Ob11 Botonaa u crosiau 4 menbHUIbl. O3epo bonbiioe Yebaube coenunsiiocs ¢ o3epom Maioe
Yebaube OBYMS MPOTOKAMHU, HA MECTE OJJHOTO M3 KOTOPBIX IMO3/HEE 00pazoBaioch 03epo MaitbambIk.
Wznumek Boabl u3 o3epa bonbinoe Yebaube u3nuBaics yepe3 MpoTok B 03epo Akkoib (benenskoe) n
nanee B Yebak-Kynb u 1pyrue crenssie o3epia.

B konue XIX cronertus npekpartuiach cBi3b o3ep bonbioe Yebaube 1 Masnoe Yebaube U OTHIHY-
poBainiock 03epo Maitbamnsik. [To cnoBam nepecenenien (ITnorposckuii u Jlembek, 1923 r.) mpousornuio
9710 nocisie 1878 r., Korna 3HAYMTEIbHO TOHU3UIICS YPOBEHD BO/IBI B 03€pax. [IpuMepHo B 3TO ke BpeMs
ypoBeHb o3epa lllyube MOHU3MIICS HACTONBKO, YTO peuka KbUIIakThl, BBITEKaBIAs B FO)KHOM KOHIIE,
norepsa ¢ HUM cBs3b (cTok nmpekparuics B 1920 ., Ho 1o 1930 . mogaepkuBaics UCKyCCTBEHHO ISt
paboThI CTOSABLIMX HA PEUKE MEJIBHUILI.

. 5. Cnosuos B 1878 1. otmeuan, uto «Karapkons, boposoe u 1llyube 1aBHO U3BECTHBI KakK Ipe-
BOCXOJIHBIE KYPOPTHI JUIsl Cl1a00 TPYIHBIX M YaXOTOYHBIX ...», oAHaKo Juilib B 1910 r. nokTop Emenbs-
HOB OTKphIBaeT B bopoBoMm mepBblil caHatopuil u kymbiconeueOnuiry. K 1913 r. 3xech cobupanuck Ha
JIeYeHHE 10 2 THIC. YEJIOBEK B IOJl, MpUe3Kas U3 OTAEIbHBIX yronkoB 3anagHoi Cubupu u [puypanbs.

[TosiBUNMCH JIE€THUE CaHATOPUU, MarasuHbl, CTOJOBbIe, kKuHOTearp. B 1920 roxy kypopt Obul Ha-
nuoHanusuposad. B 1920-1930 roxer kypopt bopoBoe mosyuni BEICOKYO U3BECTHOCTD, B 1938 rony
dororpaduu ¢ ero n306paxkeHneM ObUIN PEICTABIEHBI HA BCEMUPHOIT BhicTaBKe B Hpro-Mopke.

Co Bpemenu obpazoBanusi bopoBckoro jecHudecTBa U BOpOBCKOM JIECHOM ILKOJBI BO3pacTaeT
BHUMaHHE K BOpoBOMYy cO CTOPOHBI OMCKHX €CTECTBOHUCIHBITaTENENH U TOOOPHUKOB OXPaHBI IPUPOJIBI.
Cpenu HUX OJHUM U3 NEPBBIX 3aCIYKEHHO CUMTAETCs yueHblli-necoBon B. b. bapeiesues, koropomy
IIpUHAJUIeKasa [epBas MbIcib co3nanus B bopoBom 3anoBennuka. [lo ero nHunmaruse cocTosnoch Mo-
cTaHOBJIeHHE JIecHOro coBeTa M0 yNpaBiIEHUIO 3€MJISIMU U TOCYAAPCTBEHHBIMU UMYIECTBAMU AKMO-
muHckoi, CeMunanaTuHCKol obnacrel, kotopslit B ekadbpe 1915 roga BeiHec pemenne «O BbIIEICHUH
B MAMSITHUKY IPpUpObI Kpsika Kokieray, ropel CHHIOXH M CKaJlbl ¢ 03€pOM AyIlbe-KyJlb, HAaXOIALINXCS B
Boposckom necanyectBe». OHAKO 3TO MOCTAHOBIIEHHE HE OBIJIO BHIIIOIHEHO. B monHoil Mepe 3Ta unes
ocyiecTBuiack nocie 1925 rona, xorna B bopoBoM OblT co31aH TocyJapCcTBEHHBIH KypopT «bopoBoey.

Taxoke nmo nannuatuse B. B. bapeimesiiesa B 1900-1917 rr. 6611 nipoBeieH psn padot mo 61aroy-
cTpoiicTBY bopoBoro, mocTpoeHs! 10poru 1no ceBepHoMy depery o3epa bopoBoe 1 BOCTOUHOMY CKIIOHY
ropsl Kokieray («baiikanbckast 1oporay), KaMeHHBIH MOCT uepes3 peuky [ poMoTyxy.
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B xon1e 1920-x maganze 1930 roqoB KOMILIEKC-

o | i iy B Haga skcreaqunua. ©. ©. [wunarepa npemioxuia
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o8 Tagw ! ""'\,rﬂ
" e ryaaara 3all0OBEIHUK.

Opranuzanus 3anoBeaHuka «bopoBoe» Hava-
nace B 1935 rogy (IlocranoBnenune BIIUK ot
01.06.1935 r.). B mae 1938 roga 3amoBegHUK OBLT
3aKpBIT, HA BCEH €ro TePPHUTOPUU CO3JaH JIECXO3,
onHako yxe 27.06.1938 roma CoBuapkom KazCCP
n LK KII(6) BHOBb BOCCTaHOBHIIM €T0 (CM. KapTy-
CXeMy).

3a BpeMs CyIIeCTBOBAaHHUS 3allOBSJIHHUKA YHC-
JICHHOCTh KMBOTHBIX, OCOOCHHO KOCYIH U CYpKa,
3HAYUTEIHHO BO3pocia. B 1937 1. B Gepe30BbIX KOJI-
Kax mosiBuiIcs 3asu-pycak. B 1938 r. B necax 3amo-
BeIHUKA ObUIa yCIEIIHO aKKIMMATU3HpPOBaHA Oell-

ST S A Vi Ka-tesieytka. U3 peid B 1946 1. B 03. BopoBoe Gbut
ety & ppingle AT e Larye

BBINTyIIEH OalNXamiCKWii cazaH. [ He3IWINCh Takue

T'oczanosenuuk «bopoBoe» pelKHe MTUIBI, KaK 4epHO0300ast rarapa, Cephlil Ky-

paBib, YEPHBIN ANCT, )KypaBib-KpacaBka. B crersix
CTastMM BCTpedaIuch Apodsl u cTpeneTsl. LLnpoko ObUT peacTaBiIeH MUP XUIIHBIX MTUI] — 3TO OEPKYT,
OpEJI-MOTHIIBHUK, OOJIBIION MOJOPIUK U JP.

B roxps! BoitHbl B toc. bopoBoe OblTn 3BakynpoBaHbl MHOTHE cOTpyaHUKH Akanemun HayK CCCP.
3neck KuIu U padoTanu KpynHemue ydeHsle — kak B. WM. Bepnaackwuii, B. H. Cykaes, H. @. 'amaznes,
C. A. bepuuureiin, I. C. Crpymuiun, B. M. Anekcees, H. JI. 3enunckuii. akagemuk B. H. CykaueB 03-
HAKOMMJICS C JIECOPACTUTEIHHBIMH YCIOBHSIMU U OITyOJTMKOBAJ O HUX JIBE CTAThU.

K coxanenuto, MOMCKH TapMOHUYHOTO COYETAaHUSI IPUPOJOOXPAHHON U PEKPEALIMOHHOM eATENb-
HocTH ObUTH nIpepBanbl B 1951 rony. Kak u MmHOTHE npyTHe, 3anoBetHUK «bopoBoe» ObLT IMKBUINPOBAH.
Ha ero teppurtopun B 1952 1. 66111 00pa30BaHbl JECX03 U ONBITHOE OXOTHUYBE XO3AHUCTBO (PUCYHOK 3),
U C 3TOr0 MOMEHTA IIPUPOAOOXPaHHAs IEATEIBHOCTh U Pa3BUTHE KypOpTa MPOBOIUIUCH ABTOHOMHO U
HECOITIaCOBAHHO.

Pucynok 3 — Pucynok 4 — 3aB03 K03eporos
Boposckoe s1ecooxoTHHUbE X035HUCTBO, 1962 I

B aToT mepuos 60BIIYI0 U3BECTHOCTD MOTYYHII OTBIT MO aKKJIMMATH3AIUH U PEAKKINMATU3AINH
JKUBOTHBIX. bputn 3aBe3ensl B 1960 1. B mopsiike peakkimMaTu3auuu Mapaisl, 10 ko3eporos (pucy-
HOK 4), B 1961-1963 romax — 17 apxapos. B nopsiake peakkiaumaruzanuu B 1964 rony ObuTn 3aBe3€HBI
10 ocobeit Oyporo meaBens. B mopsiake akkiimMaTu3aiyy ObLUTH 3aBe3¢HBI TITyXaphb B 1965—-1968 ronax,
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eBporeiickuii O1aropoaHbIi osieHb B 1966 rony, kaban B 1972 roy, KOTOpbIe ceiidac CBOOOIHO OOUTAIOT
Ha TEPPUTOPHUN HAIIMOHAIHLHOTO TapKa.

B sToT e nepros B 03epa BopoBCKoii rpymiibl ObITH aKKJIMMAaTH3UPOBAHBI HECKOJIBKO IIEHHBIX BU-
TIOB PBIO: PHITYC, TIEIISAb, CHUT, JIUHB, JICI, Ca3aH, KapIl, TOJICTOJIO0HK, OBl aMyp, CylIaK.

K cepennne XX Beka B pesyibrare M3MEHEHHH KIMMaTa M HETaTMBHOTO BIIMSHUS aHTPOIIOTEH-
HBIX (DaKTOPOB (pacramnika HeJIUHHBIX 3eMelb, CBEACHUE JIECOB, IMEPEBBITIAC, YBEIMUCHHE BOI03a00pa,
WHTEHCHUBHAsI 0XOTa) ucue3nu 000p, apxap, Mapaj, pocoMaxa, CHOMPCKUN KO3epor, Oypblii MeIBeb,
npoda, cTpernert, yepHo300as rarapa, KpacHo300as Kazapka, KyApsBbIi NEIUKaH, YEPHbIN aucCT, )KypaB-
Jb-KpacaBKa, cKoma, Oesiornia3blii HbIpOK, CaBKa, Je0eAb-KINKYH, CHOMpCKas KIIylla, YepHbI TypHaH.
KiroueBast pons B UCTOpUU HAyYHOTO M3Y4YeHUsI U ocBoeHUs npupossl CesepHoro Kazaxcrana, B opra-
HU3AIIH 3]1€Ch IEPBBIX MPUPOAOOXPAHHBIX U PEKPEAIIMOHHBIX YUPEKISHUH MPUHAIIISKUAT bopoBomy.

OcCHOBHBIE BEXU UCTOPUH JIECHOTO X03HCTBa B BOPOBOM TaKOBHI:

1898 1. —oOpazoBanue BopoBCKOTO Ka3eHHOTO JIECHUYECTBA U BOPOBCKOI JIECHOM NITKOJIHI;

1902 r. — mepBoe J1IecOyCcTpONUCTBO BOPOBCKOTO JIECHUYECTBA;

1903 r. — necoycTpoiicTBO AKBITOANCKOM JIECHON Jauu;

1918 r. — opranuzanus bopoBcKoro yueGHOTO JIECHUYECTBA;

1919 1. — opranusanus 3010TOOOPCKOTO JIECHUYECTBA;

1924 1. — otkpbITHE BOPOBCKOTO JIECHOTO TEXHUKYMa;

1935 r. — opranuzanusi boOpoBCKOToO ToCyIapCTBEHHOTO 3allOBEIHUKA;

1952 r. — nukBuaanusi bopoBckoro rocyaapcTBEHHOTO 3aMlOBEIHUKA;

1952 1. — opranusanus bopoBckoro necxo3a;

1953 r. — nukBupanust Kotypkynbckoro jiecxosa ¢ nepenadeit TeppuTopuu bopoBckomy Jiecxosy;

1953 r. — opranuzanus KoTypKy/ibCKOTO JI€CHUYECTBA;

1957 1. — opranmzamnus bopoBckoro oxorxo3siicTBa Ha 6aze bopoBckoro, Axpibdatickoro u Yueo-
HOTO JIECHUYECTB;

1957 r. — opranu3anus 30J10TOOOPCKOrO JIECX03a;

1957 . — opranuzanus MupHoro u [Ipro3epHOro JIECHUYECTB B COCTaBe 30JI0TOOOPCKOTO JISCX03a;

1959 r. — opranusanust bapmammackoro onsITHOTO JiecHOTo X03sicTBa KasHUNIIX Ha 6aze Yueo-
HOTO JIECHUYECTBA;

1962 1. — opranuzanus ONbITHO-NIOKA3aTEIbHOTO JIECOOXOTHUYBETO X035HCTBa «30J10TON O0p» Ha
6a3e 3010TOO0PCKOTO JIecxo3a 1 BOpOBCKOTO OXOTX0351CTBA;

1968 1. — opranu3anust bopoBCKOTro J1€COOXOTHUYBETO X035 HCTBA;

1997 r. — o6pazoBanue [IpupoaHO-0310POBUTEILHOTO JIECHOTO KOoMIUIeKca «bypabaiiy;

2000 r. — co3nan ['ocymapcTBEHHBIN HAITMOHAIBHBINA PUPOIHBINA Tapk «bypabaii».

HanmoHansHBIN MapK sSBISETCS TMPUPOTOOXPAHHBIM TOCYAAPCTBEHHBIM YUPEKICHHEM, BXOISIIIM
B CHCTEMY 0CO00 OXpaHSIEMBIX MPUPOTHBIX TEPPUTOPUI PECITyOIMKAHCKOTO 3HAYCHUSI M HAXOIUTCS B
BeJleHnn YrpasieHus aenamu [Ipesunenta PK.

OcHOBHBIE 3a/1a4¥ HAIIMOHAJIFHOTO Tapka «bypabaii»: coxpaHeHHe eT0CTHOCTH IKOCUCTEM, dTa-
JIOHHBIX ¥ YHUKAJIBHBIX MPUPOJHBIX KOMIUIEKCOB 1 OOBEKTOB, TAMSITHUKOB HCTOPUH, KYJIBTYpBI H JIPY-
I'HX 00BEKTOB HCTOPUYECKOTO HACIIEIHS; BOCCTAHOBICHUE HAPYIIEHHBIX TPUPOIHBIX U UCTOPUKO-KYITb-
TYPHBIX KOMIUIEKCOB U OOBEKTOB.

B nacrosimiee Bpemst oO1iast 1ioiaas HallmoHaIBHOTO rmapka cocrasiset 129 299 ra.

3a 20 et 0O6pa3oBaHUs apKa MBI JOCTUTIIH MHOTOTO:

MpoBe/IeHa peKOHCTpYKIMs rieHTpanbHoro opuca ['HIIIT «bypabaiiy;

MIOCTPOEHA HOBAsl MPOU3BOJICTBEHHAs 0a3a;

MOCTPOEHBI 3 HOBBIX KOP/IOHA,

MOCTPOCHBI TIETIIEXO0THAS U BEJIOCHIIEIHAS IOPOKKHU C MOCTHKAMH M TIEPEXOIaMH KOTOpast 3alHIIa-
€T paCTEeHUS U TI0YBY OT BBITANTHIBAHUSA U JETPAJAINHN, 3T TOPOKKA BHOCUT BECOMBIN BKIIAJ B COXpa-
HeHue OnopasHooOpaszusi;

IpoBeIeHa PEKOHCTPYKIINS MTUTOMHUKA C CO3/IaHUEM OPOCHTEIHLHON CHCTEMBI;

7



npoBeaeHo (pyHKIMOoHaabHOe 30HupoBanue Teppuropun ['HIIIT «bypabaii»;

YCTaHOBJIEHA OXpaHHAasi 30Ha BOKPYT HAlIMOHAJILHOTO Mapka oo1mei miomaasto 377 166 ra, kyna
BKJTIOYEHO MHOXKECTBO HACEJIEHHBIX ITyHKTOB, CPEIU KOTOPBIX HamOosee kpymHble T. Ll{yunHCKk, moc.
bypabaii, cena Karapkonb, Akbli0aii u 1pyrue;

yCTaHOBJIEHA BOAOOXPAaHHAs 30Ha /7151 8 03€p HALMOHAJILHOTO apKa;

OCYIIECTBJIEHO PACIIUPEHNE TEPPUTOPUU HAIIMOHAJIBHOIO MapKa MyTeM MPUCOEIUHEHUS 3eMellb
I'Y JIX «bynanauHCKnl»;

IIPOBEJICHBI JIECOBOCCTAHOBUTENIbHBIE PA0OTHI Ha TUIOIIA M 851 ra, MOKPHITHIE JIECOM IUIOIIAIN 3a
20 et yBeNMYWINCH Oosiee yeM Ha 65%;

YUCJICHHOCTh JIMKUX KOTBITHBIX )KMBOTHBIX BO3pociia 6osee yem Ha 60%;

oOHapy>KeH HOBBIN BUJ] 3eMHOBOAHON aM(pUOUH, paHEe HUTAE HE YIIOMSHYTHII;

paspabotan u yrBepxkaeH mian ynpasienus [ HIIIT «bypabaiiy»;

paspaboran macniopt ['HIIIT «Bypabaii»;

paspaborana cumBonuka [’ HIIIT «bypabaii»;

MIPOBEJICH MHULIMATUBHBINA HKOJIOTMUECKHI ayIUT Ha TEPPUTOPUHN HAIIMOHAJIBHOTO NapKa;

MpoBe/IeHa MHBEHTapu3aIus (GpIopbl HAIMOHAIBHOTO MapKa;

MOJTyYeHa aKKpeIUTAINs CyObeKTa HayYHOH 1 (MJTH) HayYHO-TEXHHUECKON eATEIIbHOCTH;

13 YKcia MOoJABEAOMCTBEHHBIX opranu3anuil Yupasnenus nenamu pesunenta PK u ocobo oxpans-
eMbIX npupoaHbIx Tepputopuil pecriyonuxu ['HIIIT «bypabait» oqHuM 13 nepBbIX IpOILUIO J0OPOBOIIb-
HYIO CepTU(UKAINIO B YaCTH CUCTEMBI YIIPABICHHUS KA9€CTBOM, CUCTEMBI MEHEKMEHTA OKPYIKaroIIei
Cpelibl, KOHTPOJIS OXPaHbl TPY/la U 3710pOBbs MEPCOHAA, CUCTEMbI YHEPIETUYECKOTO YIIPABICHMUS,;

JU1s paOOTHHUKOB HAallMOHAJILHOTO MapKa CO3/1aHbl BCE YCIOBUS JUIsl IPOAYKTUBHOTO TPpy/Ja: BCE MOJ-
paszeneHuss OCHAIEHbl KOMIIBIOTEPHON TEXHUKOM, MOAKIIOYEHBI K IHTEpHETY M 3JIEKTPOHHOM I10UTE;

MOCTOSTHHO OOHOBIISIETCSI MaTepHAIbHO-TEXHUYECKasi 0a3a, OCHAIEHWE COOTBETCTBYIOIIMX ITOJ-
paziesieHnil MoKapHOW TEXHHUKOM, TPAHCIIOPTHBIMM M IUIABCPEACTBAMHU, COBPEMEHHBIMU CPEJICTBAMU
CBSI3H;

MHCIIEKTOPCKUI cOCTaB yBenndeH Oonee yeM Ha 50% W momHOCThI0 oOecredeH (POPMEHHBIM 00-
MYHJIUPOBAHUEM;

paspaboTaHbl U YTBEpKIEHBI 29 TypMaplipyTa;

BHE/IPSIETCS CUCTEMa paHHETO pacno3HaBaHus mokapoB Smart National Park Burabay;

MIpOBE/IeHa MHBEHTApU3aIHsl IOCTOPOHHETO 3eMitenoib3oBanus 1o rpanunam ['HIIIT «bypabaii»;

Ha 6 03epax 000PyIOBAaHbI THIPOJIOTUYECKHIE MTOCTHI, METEOCTAHIIUH.
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Summary. The article reviews the scientific and technical activities undertaken jointly by the Global Fire
Monitoring Center (Germany), the Sukachev Institute of Forest, SB RAS (Russia) and its Regional Central
Eurasia Fire Monitoring Center (RCEFMC), the Aerial Forest Fire Center Avialesookhrana (Russia), the Kazakh
Institute for Forest Resources Research and Burabai State National Natural Park, the Fire Management Resource
Center — Central Asia Region (FMRC-CAR) (Mongolia) and the Eastern Europe Fire Monitoring Center
(REEFMC) (Ukraine). It is stated that the scientific basis for decision making is available but has not been used
sufficiently for introducing practical management solutions or strategic approaches in forest and fire management
that would address the consequences of climate change. The paper summarizes the activities and discussions at the
science-policy-practitioners interface. It starts with the first scientific cooperation of boreal countries in the former
Soviet Union and the Russian Federation in 1991, reflects the process of scientific and technical consultations
since then, and ends at the launch of a research and development project entitled “Nature-based silvicultural and
fire management methods for increasing the resilience of pine stands to drought and wildfire” (RESILPINE) in
2020. The results of the scientific-technical consultations are calling for decisive political decisions and pragmatic
management solutions.

Keywords: forest fire management, prescribed burning, climate change.

Introduction. Sustainable management and protection of forest resources are key elements of
the forest policies of the countries temperate-boreal Eurasia. In the largest country of the region — the
Russian Federation, which hosts more than 1.3 billion hectares (ha) of forests — for more than a century
the prevention and control of all forest fires has been primary task of agencies responsible for forest
management and fire protection. Scientific evidence reveals that some forest types in the different
ecoregions of Russia’s territory have co-evolved with natural fires (lightning fires) and even human-set
fires. The effects of fire disturbances include removal of dead and live accumulated biomass, recycling
of nutrients, stand thinning and regeneration of forest stands. In some temperate-boreal forest types of
Russia, fire disturbances may create habitats for valuable biodiversity. Recurrent surface fires of low
intensity remove combustible materials and result in an overall reduction of the risk of severe and large
destructive fires, which are considered a threat to sustainable forest management and utilization, and
may lead to large, uncontrollable outbreaks of pests and diseases (Goldammer and Furyaev, 1996).

With the presence of natural fires over millennia some forest types can be classified as fire-tolerant,
fire-adapted or even fire dependent. Thus, a complete exclusion of fire from some forest ecosystems
is neither ecologically desirable, nor economically feasible. Considering the consequences of climate
change on forest and non-forest ecosystems in temperate-boreal Eurasia the country is challenged to
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maintain and properly manage long-term stable forest cover with management objectives that may differ
from the past. Apart of the continuing goal of managing highly productive forest new priorities should
be set, e.g. creation of forests of high resilience against climate extremes, biodiversity conservation and —
related to climate change — terrestrial carbon sequestration. Thus, a future forest and fire management
policy of Russia shall consider these challenges. New forest management and silvicultural practices must
include the integration of planned and prescribed natural and accidental wildfires, as well as prescribed
management fires (Goldammer, 2013a; Valendik et al., 2013).

The scientific knowledge on the basics of forest and fire ecology and on the projections of the
consequences of climate change on the future of forest ecosystems in temperate-boreal Eurasia is very
rich. Much of the research results have been published by the Russian scientists of the Sukachev Institute
of Forest in cooperation with their international partners.

Some of these research and development activities have been jointly planned and organized between
the Global Fire Monitoring Center (GFMC), the Aerial Forest Fire Center Avialesookhrana and the
Sukachev Institute of Forest. With the aim to bring the communities of scientists, practitioners and
decision makers together, some of the significant milestones were realized between 1991 and 2010:

—1991: Start of cooperation between Soviet fire management personnel and scientists in international
technical and scientific networks

—1993: First East-West scientific conference “Fire in Ecosystems of Boreal Eurasia” (Fire..., 1996)
at the Academy of Sciences, Siberian Branch, Krasnoyarsk, followed by the Fire Research Campaign
Asia-North (FIRESCAN): The Bor Forest Island Fire Experiment

— 1996 UNECE Conference “Forest, Fire and Global Change” in Shushenskoe

— 2000: International fire expert meeting and exercise “Baltic Exercise on Fire Information and
Resources Exchange — BALTEX FIRE 2000” in Finland

—2008: First International Central Asian Wildland Fire Joint Conference and Consultation “Wildland
Fires in Natural Ecosystems of the Central Asian Region: Ecology and Management Implications”,
associated with the First Central Asian Forest Fire Experiment in Mongolia

—2010: Regional Consultation on Transboundary Cooperation in Fire Management in Irkutsk.

2012-2014: Several national and regional consultations and international conferences addressed
the theme of integrated fire management from national (Russia) level to the global level (Goldammer,
2013b). In the frame of the scientific-technical cooperation between Russia and the Global Wildland
Fire Network, the results of cooperative science programs have been evaluated. The results show that
the scientific basis for decision-making is available but has not been used sufficiently for introducing
practical management solutions or strategic approaches in forest and fire management that would address
the consequences of climate change. This paper summarizes the steps taken to discuss these issues at the
science-policy interface. It starts with the “First International Fire Management Week” in Krasnoyarsk
in 2012 and ends with the launch of a project entitled “Nature-based silvicultural and fire management
methods for increasing the resilience of pine stands to drought and wildfire” (RESILPINE), a cooperative
research and development project by German and Ukrainian scientists.

1. The First International Fire Management Week — Russian Federation 2012. Between 2 and
8 September 2012 the “International Fire Management Week” was organized under the joint umbrella
of the Federal Forestry Agency of Russia Rosleskhoz and the Global Fire Monitoring Center (GFMC),
with financial support of the German Federal Ministry for Food and Agriculture (BMEL). Both countries
are cooperating partners under the bilateral Russian-German Agreement on Cooperation in Sustainable
Forest Management and under the framework of the UN International Strategy for Disaster Reduction
(UNISDR) and the UN Economic Commission for Europe (UNECE).

During this event the latest and up-to-date state of the art of fire ecology and advanced fire management
methods on the use of prescribed fire for wildfire hazard reduction in temperate-boreal Eurasia were
presented and discussed between scientists of the V.N. Sukachev Institute of Forest, practitioners and
policy makers at national level of the Russian Federation, and with representatives of the administrations
of Krasnoyarsk Krai.
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Figures 1-3 — The structure of forests and the amount of combustible materials (fuels) determine fire behavior
and fire impacts. For instance, non-utilized materials of thinning operations
or naturally accumulated fuels provide the energy potential for destructive crown fires

|

Figures 4-10 — Open natural pine and larch forests of Central Eurasia have been shaped by natural fires:
Recurrent short- to medium-interval surface fires (caused by lightning) historically shaped open,
wide-spaced forests characterized by a low potential of crown fires.

Evidence is given by dendrochronological (tree ring) analyses, which show the historic frequency of fires.
Example: The Bor Forest Island Fire Experiment, Krasnoyarsk Krai, Russian Federation
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Figures 11-12 — Surface fires in Burabai National Park (14 May 2020) and in Mongolia (16 April 2020):
If recurrent surface fire have kept the fuel loads at a low level, the severity of fires may not be sufficient to damage
or kill the stand. However, during extreme drought and deep burning humus layers the fires may weaken the trees
and attract secondary pests and diseases

1:

i |

Wl

Figures 13—15 — Prescribed burning for reducing
fuel loads in pine forests of Russia (2012) (left),
Mongolia (2008) (middle) and Ukraine (2015) (right) —
this technique simulates recurrent natural surface fires
and reduces the risk of crown fires and ground fires
burning deep in the organic layers and potentially
weaken or kill trees

For the first time a field demonstration on prescribed burning under canopy of a pine stand nearby
Krasnoyarsk was conducted for the public and media representatives were briefed about the objectives
of prescribed sub-canopy burning in pine forests. Attendees of this demonstration witnessed for the
first time that a prescribed low-intensity surface fire can be set in a forest to safely reduce surface fuels
without damaging the stand. An expedition to the site of Bor Forest Island Fire Experiment of 1993,
located between the settlements Yartsevo and Bor, demonstrated the concept of a long-term research
project of the consequences of a severe, high-intensity fire (FIRESCAN Science Team, 2013). The
experiment, scheduled for the 200-years research period 1992-2192, investigates the consequences of a
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high-intensity forest fire, followed by secondary pests, on the regeneration of a natural forest. A Round
Table on the final day of the International Fire Management Week evaluated the seminar, the prescribed
burning experiment and the visit of the Bor Forest Island Fire Experiment (GFMC, 2013a).

The Krasnoyarsk 10-Point Programme on the Future of Fire Management in Russia.

The Round Table concluded that there is an urgent need to revise the policy and practice of fire
management in the Russian Federation, and agreed upon 10 recommendations:

1. Legal and other normative documents that are regulating forest management and forest fire
protection need to be complemented concerning the use of prescribed fires and prophylactic burning
under forest canopy.

2. Methodological guidelines for prescribed burning under forest canopy need to be developed at
federal level.

3. Educational programs for the training of forest firefighters and fire management specialists at
different educational levels need to be developed and approved at Federal level.

4. Programs of advanced continuous professional education for foresters on prescribed burning
need to be developed and approved.

5. Create the occupation categories “Forest Fire Fighter” and Fire Crew Leader in the tariff-
classification reference book.

6. Further scientific research concerning prescribed fires needs to be supported at Federal level.

7. The Order of the Federal Forestry Agency Ne 174 of 27 April 2012 “Approval of the normative for
forest fire management plans” need to be changed in the section on planning the prophylactic burnings at
forest district unit level and to determine the normatives for fire prevention operation plans in the 1-km
zone around settlements.

8. Concepts for the use of fire on agricultural and other non-forested lands of the Russian Federation
need to be developed.

9. A new system of statistical accounting and classification of types of forest and other vegetation
fires and their consequences needs to be developed, and appropriate changes to be made in the GOST
Ne 17.6.1.01-83 (approved by Decree of the State Committee on Standards, 19 December 1983).

10. International expertise in the field of fire management needs to be used, including the system of
statistical accounting and classification of vegetation fires proposed by GFMC.

2. The Second International Fire Management Week — Russian Federation 2013. Between 17
and 22 June 2013 50 scientists specialized in forest protection and regeneration from Russia, Germany,
Kazakhstan, Mongolia and Ukraine attended the International Scientific Conference and Field Experiment
entitled “Second International Fire Management Week —2013: Post-Fire Natural Regeneration of Forests
in Siberia and 20 Years Bor Forest Island Fire Experiment (1993-2013)".

The participants presented the results of scientific research on the fire ecology of forests in Siberia
and other regions of the world. Main attention was given to the role of natural and prescribed management
fires on the dynamics of forest development, with emphasis on the regeneration of forests and other
ecosystems after fire. The specialists in their presentations emphasized the role of fire as an ecological
factor influencing the growth, composition and regeneration of forest stands. It was pointed out that fire
may influence the stability of forests and enhance productivity, but also may have negative impacts on
the condition and the sustainability of forests.

The conference was held on the ship «M.Yu. Lermontov» cruising Yenisei River between
Krasnoyarsk-Yeniseisk-Yartsevo townships. The participants of the conference visited forest plots that
had been affected by fires in the past to evaluate the dynamics of forest regeneration. Special emphasis
was given to a visit of the Bor Forest Island where in 1993 a large fire experiment was conducted to
be followed by a 200 years research period (1993-2193). At the conference the monograph entitled
“Prescribed Burning in Russia and Neighbouring Temperate-Boreal Eurasia” was presented. The book,
which was prepared by an international group of scientists including the Sukachev Institute of Forest,
summarizes the last two decades of work in the field of prescribed fire and post-fire forest regeneration.
This scientific work demonstrates the profound scientific and technical experience in the use of fire in
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forests and includes the results of the first two decades of research on Bor Forest Island Experiment
(GFMC, 2013Db).

The conference participants highlighted:

1. Siberian forests have been shaped by wildfires in the past. These forest ecosystems bear rich
natural biodiversity and carbon stock and are of potential economic interest.

2. The role and the ecological consequences of wildfires are diverse:

While a single intense and severe wildfire may result in the destruction of a mature or an over-
aged stand, it also initiates regeneration. The subsequent development of a natural (non-managed) forest
depends on the fire return intervals and the interactions between fire, insects and diseases.

Some pine and larch forests exist only due to the influence of fire. Light coniferous forests regularly
affected by surface fires thus are less sensitive to crown fires.

3. In economically accessible forests a wildfire may cause a partial or total destruction and loss
of commercial timber. However, prescribed fire can prevent the outbreak of wildfires and has positive
impacts on composition and quality of forest stands.

4. Fire plays an important role in the regeneration of forests depending on the type of fire and effects
of fire and fire severity. Post-fire regeneration on Siberian burned areas in general was successful. This
has been proved by results of the Bor Forest Island Fire Experiment and sites surveyed by expedition
members.

5. Prescribed burning in forestry can be used for:

— reduction of fuel loads;

— cleaning clearcuts;

— site preparation for regeneration;

— improving forest sanitary conditions.

6. Forest fires burning under specific conditions and proper management could be regarded as a
prescribed management fires.

The conference participants endorsed the validity of the recommendations of the First International
Fire Management Week of 2012. Taking into consideration the conducted research and the presented
reports at the Second International Fire Management Week the participants proposed to:

1. Develop monitoring technologies for post-fire regeneration by enhancing the capabilities of the
Satellite Fire Monitoring System of Rosleskhoz.

2. Develop a new methodology to evaluate the necessity of reforestation of burned areas.

3. Develop recommendations to carry out activities for restoration of forests damaged by fires.

4. Develop evaluation criteria of a selective approach towards forest fire suppression taking into
consideration the fire management zoning and forest health conditions.

5. Develop new techniques to evaluate economical losses caused by forest fires.

6. Develop decision-support software for forest fire suppression.

7. Revise the current forest and fire management terminology considering the amendments in the
forest legislation and scientific and technical advances.

8. Provide appropriate information to the general public about the positive role of controlled fire in
natural regeneration and about the real situation related to reforestation of burned areas.

9. Initiate research concerning post-fire regeneration in burned areas of different ecosystems continue
long-term post-fire research in different ecosystems including the Bor Forest Island Fire Experiment site.

10. Ensure involvement of young specialists for continuation of long-term scientific studies in forest
conservation, protection and reproduction.

3. International Congress “Forest Fire and Climate Change: Challenges for Fire Management
in Natural and Cultural Landscapes of Eurasia” — Russian Federation 2013. Following the two
Fire Management Weeks in Krasnoyarsk an international congress was organized which addressed the
consequences of climate change on fire regimes and fire management entitled “Forest Fire and Climate
Change: Challenges for Fire Management in Natural and Cultural Landscapes of Eurasia”, held in
Novosibirsk, Russia, 11-12 November 2013. The rationale for organizing the congress was that recent
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wildfire episodes in temperate-boreal Eurasia have resulted in severe environmental damages, high
economic losses and considerable humanitarian problems. Several key issues affecting wildland fire in
the cultural landscapes of temperate-boreal Eurasia have been identified:

— Increasing rural exodus and urbanization of rural populations, resulting in:

abandonment of traditional land cultivation (agriculture, pastoralism, forestry);

subsequent encroachment of weeds, shrubs and forest — resulting in increasing wildfire hazard;

reduction of the rural work force, including availability of rural firefighters;

—Limited fire management capabilities in some countries due to the historic division of responsibilities
of public services and land owners;

— Lack of regulations and responsibilities in fire management on agricultural lands and at the
interface between wildlands and residential areas;

—Re-privatization of formerly nationalized forests resulting in vacuums of forest and fire management
in smallholder forest estates;

— Weakened capacity over forestry and decreased fire management capabilities in many Eastern
European and Central Asian countries as a consequence of the transition of national economies, often
associated with the uncontrolled or illegal forest use and increase of related wildfires;

— Increasing occurrence of wildfires affecting the perimeters of metropolitan areas, settlements and
developments dispersed throughout rural landscapes;

— Secondary problems associated with wildfires, e.g. those burning on territories contaminated
by radioactivity and remnants from armed conflicts (e.g. unexploded ordnance, land mines, uranium-
depleted ammunition); or wildfires affecting agricultural lands treated with pesticides; landfills, other
industrial waste and structures containing hazardous materials, especially at the urban/residential
perimeters;

— Impacts of smoke pollution on human health and security;

— Transboundary consequences of emissions from wildfires and excessive burning in agricultural
lands on the atmosphere and terrestrial systems, notably the transport and deposition of black carbon to
the Arctic environment;

— Consequences of climate change resulting in extended periods of extreme drought and heat, with
a consequent increase of the risk of occurrence of large, intense and severe wildfires;

— Increasing ecosystem vulnerability to wildfires, e.g. consequences of climate change will result in
the transformation of former fire-free or fire-protected natural ecosystems, such as peat bogs and high-
altitude mountain ecosystems, to ecosystems becoming vulnerable to wildfire and increasingly become
affected by wildfires.

The assessment of changing fire regimes and the increasing vulnerability of society as well as the
responses required by public policies and action by local administrations were discussed at the congress,
which was organized under the auspices of the United Nations International Strategy for Disaster
Reduction (UNISDR), the Global Wildland Fire Network and the UNECE/FAQO Team of Specialists on
Forest Fire as a cooperative endeavor of the:

State Duma Committee on Natural Resources, Environment and Ecology;

Ministry of Emergency Situations (EMERCOM);

Federal Forest Agency Rosleskhoz, Siberian Federal District;

Government of Novosibirsk Oblast;

Global Fire Monitoring Center (GFMC).

Both the exhibition and the congress brought together four major groups to exchange views and
sectoral contributions towards preparing the Eurasian region to the changing climate and environment:

Scientists from Russian universities and the Academy of Sciences and their partners from scientific
institutions abroad transmitted their messages to the representatives of decision-making authorities.

Representatives from non-government organizations provided the views and contributions of civil
society to define future solutions to fire problems.
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Decision-making authorities from Siberian Federal District (regional forest services, institutions
belonging to the ministries of emergency situations, aerial firefighting services) reported on the changes
occurring in fire regimes and the necessity of establishing transparent monitoring and reporting
mechanisms as well as the need to broaden the scope of fire management from the current focus on
forests only to a broader, landscape-level approach.

The Russian and international industries displayed and demonstrated advanced tools for fire
management.

The Congress themes included high-level contributions by scientists and representatives of non-
government organizations from the Russian Federation and from neighboring countries of Eurasia and
from North America, including Canada, Germany, Kazakhstan, FYR of Macedonia, Mongolia, South
Korea, Turkey, Ukraine and the United States of America, who addressed:

Regional climate change in Eurasia and North America: Observed trends and modeling of the future.

Impacts of climate change on Eurasian landscapes (forests, wetlands and peatlands, steppes and
grasslands).

Challenges and new approaches for forest management and fire management under changing socio-
economic and environmental conditions.

Fire management in agricultural lands.

Participation of civil society in fire management (fire prevention, defense of villages and rural assets
against wildfires, volunteers).

Public policies and strategic planning in fire management.

The scientific-technical presentations and discussions confirmed the above-mentioned key
problems, which were the reason for organizing the congress. The participants addressed the following
high-priority problems:

Climate change is reality and already resulting in an increase of wildfire occurrence and area burned.
The future of climate change will result in extremely dangerous fire situations in Russia and neighboring
countries of Eurasia, as well as to North American forests and other lands.

The protection of some forest ecosystems against destructive fires, however, should not continue to
focus on complete fire exclusion only. The traditional approach of prevention and suppression all fires
needs to be replaced by fire management systems, in which natural fires and prescribed burning will be
integrated if such fires have a positive influence on forest stability and the economic and social functions
of forests.

On the other hand, current excessive and unnecessary agricultural burning practices are recognized
as one of the main sources of wildfires, which ignite forests and other lands (especially peatlands) and
result in severe environmental damages, including air pollution.

Obligatory federal plan on implementation of prophylactic burns has to be excluded from the list of
normatives for forest fire management plans as it was pointed out in the “Krasnoyarsk 10-point programme
on the future of fire management in Russia” accepted at the First International Fire Management Week
held in Krasnoyarsk in 2012. Decisions on the possibility to use prescribed burns, their types and volumes,
should be made only by forest district managers. They should take into consideration the necessity to
burn, current weather conditions, and level of preparedness of people, finances and equipment needed.
Otherwise the planned volume of prescribed burns wouldn’t be implemented with proper quality, and
works can frequently lead to spontaneous uncontrolled burning.

Smoke pollution generated by agricultural burnings and by wildfires in peat lands and forests nearby
settlements and urban centers constitutes a high threat to human health and security.

There are transboundary, global effects of fire emissions, such as the transport of particle emissions
to the Arctic environment where the deposition of black carbon accelerates the melting of snow and ice.

Rural exodus and abandonment of agricultural lands contributes to increasing wildfire hazard and
negatively impact sustainable land and forest management, and the defense of rural assets, including
villages, against destruction by wildfires.
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Despite the existing legal prohibition of agricultural burning, the reality is that there is limited law
enforcement and hence little or no true control over agricultural burnings due to lack of clear institutional
responsibilities.

Solutions for alternatives to burning of agricultural residues are practiced internationally. However,
throughout Eastern Europe and Central Asia they are either unknown or cannot be implemented due
to the weak economic conditions of agricultural enterprises. As a result, burning seems to be the only
economically feasible way to dispose of agricultural residues. Existing subsidies for agricultural producers
is very small compared to those that are available in the European Union. Agricultural extension and
capacity building services in applying alternatives to burning do not exist.

Only now has it been recognized by State authorities that the true number of wildfires and the areas
of all ecosystems affected by fire are much higher than previously reported by official sources. A new,
transparent monitoring and reporting system using satellite assets needs to be developed.

There is no adequate training of personnel responsible for new approaches of fire management in
forests, agricultural lands and village defense.

Governments need to prepare their nations at local to regional levels to cope with the current and the
future threats, which are likely to increase. Large, targeted investments are required now to be prepared
for a future that will be characterized by climate extremes and extreme wildfires.

Recommendations. By referring to the First and Second International Fire Management Weeks
held in Krasnoyarsk in 2012 and 2013 the congress participants recommended the following to the
decision-making bodies in Russia and suggest neighboring countries of Eastern Europe and Central-
Eastern Eurasia also review these recommendations and consider their application (GFMC, 2013c¢):

1. The governments of Russia and the neighboring countries are alerted and warned by the scientific
and the professional fire management community that the threat from wildfires in the region will become
increasingly dangerous in the coming years as a consequence of climate change and socio-economic and
demographic changes.

2. The development and application of advanced technologies of satellite remote sensing systems
must be supported to obtain precise and reliable information about the number, size and impacts of fires
in all ecosystems (forests, wetlands, agricultural lands, pastures and other vegetation) as well as their
secondary consequences such as fire emissions affecting the quality of atmosphere and human health;
and provide these data and information to the authorities and the public in a transparent way.

3. In order to reduce the negative effects on environment and human health and in complying
with the Gothenburg Protocol to the UNECE Convention on Long-Range Transboundary Air Pollution
(LRTAP) the extent of unnecessary burning of agricultural, pasture and steppe ecosystems must be
reduced by:

Review and further development of the legislation, law enforcement and management responsibilities
of authorities concerning the use of fire on agricultural and pasture lands, as well as on abandoned
agricultural lands;

Review and promotion of alternatives to agricultural burning by rural extension services;

Introduction of subsidies for supporting the agricultural sector to apply alternative technologies,
following the examples of subsidies in the European Union.

4. Rural communities must be supported in the self-defense of rural assets (farms, villages,
recreational sites, infrastructures) against wildfires by the:

Establishment of structures for homeland defense against wildfires;

Provision of appropriate training, equipment and insurance of volunteers active in rural wildfire
defense.

5. Fire management plans for protected areas, which consider the vulnerability of some ecosystems,
and the fire tolerance or fire dependence of other ecosystems, must be developed.

6. Special attention must be given to develop capacities to manage wildfires occurring on vegetated
lands that are contaminated by radioactivity, chemical and other industrial deposits or threatened by
military assets including unexploded ordnance stemming from armed conflicts or military training.

18



7. Urban and rural areas must be prepared to protect populations against the adverse effects of
wildfire smoke pollution; and publish transparent and open data about people affected by smoke pollution
(hospital admissions, premature deaths).

8. A dialogue must be established at regional level between relevant agencies that encourages
participatory approaches by inviting representatives of civil society to define fire management solutions
at landscape levels (including forests, agricultural lands, abandoned agricultural lands, other lands).

9. Fire Management Resource Centers must be established at regional level which will train
professionals and volunteers in fire management, disseminate information to the public on early warning
and real-time information on ongoing wildfires, and facilitate mutual support between neighbouring
regions in wildfire emergency situations.

10. The authorities of the Russian Federation shall acknowledge the recommendations of the
International Fire Management Weeks organized in Krasnoyarsk Krai in 2012 and 2013, which addressed
the need to reform the approaches in the management of forest fires.

The participants underscored the regional and transboundary significance of the themes addressed
by the Congress and the recommendations made by the participants of the Congress. They therefore
suggested that these recommendations be forwarded for consideration in the deliberations at the UNECE/
FAO Regional Forum on Cross-boundary Fire Management (United Nations, Geneva, 28-29 November
2013), which was sponsored by the German Federal Ministry of Food and Agriculture (BMEL).

Reality 2020. The years after issuing the Novosibirsk Warning revealed an acceleration of the
consequences of climate change on wildfire risk. The fire danger warning systems of the Russian
Federation and the Eurasia Experimental Fire Weather Information System show the situation in July
2020. The meteorological fire danger in the Northern Latitudes — in the subarctic belt of Eurasia — is
increasing (figures 13 and 14).
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Figures 16—17 — Fire danger warning maps of the Russian Federation and the Eurasia Experimental Fire Weather
Information System predicting the wildfire risk for late June and early July 2020
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Figure 18 — Locations of wildfires in the Russian Federation derived from satellite sensors and processed
by the Regional Central Eurasia Fire Monitoring Center (RCEFMC), Forest Fire Research Laboratory,
V. N. Sukachev Institute of Forest, SB RAS. The map shows high fire activity in the Northeast of the country,
both in forests and subarctic tundra ecosystems. The map mirrors the high meteorological fire danger
in the Northeast as forecasted (exemplarily) for end of June / early July 2020 (figures 16 and 17)
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4. UNECE Regional Forum on Cross-boundary Fire Management (2013) - Recommendations.
The results of the two Round Tables and the Novosibirsk were conveyed to the United Nations at the
occasion of UNECE/FAO Regional Forum on Cross-boundary Fire Management, which was held at
the United Nations in Geneva in November 2013. The forum released — among other — the following
recommendations (extracts) (UNECE/FAQ, 2013):

Promote the understanding of and the response to the transboundary effects of fire

The cross-boundary effects of wildfires require jurisdictions at all levels to cooperate in fire
management and to define collective solutions. While prime emphasis should be given to cooperation
in fire management between jurisdictions sharing common borders, the long-range consequences of
fire emissions are calling for strengthening existing and, if necessary, developing additional protocols
addressing the reduction of adverse consequences of wildfire at international level. This call is
supported by the UNECE Convention on Long-Range Transboundary Air Pollution (LRTAP) and the
recommendations from the international congress “Forest Fire and Climate Change” (Novosibirsk,
11-12 November 2013).

Expanding the scope and strengthening of international cooperation in fire management

The formal phasing out of the Team of Specialists coincides with the current and with foreseeable
future increase of wildfire problems globally. This combination of factors inspires the call for further
development of the voluntary and institutional regulatory framework directly tasked with building
resilience of nations and communities within the UNECE region to wildfire emergencies and disasters by
enhancing national and collective regional fire management capability through international cooperation.
This is calling for the development of a voluntary regulatory institutional and policy framework aimed at
building resilience of nations and communities within the UNECE region.

Application of a holistic approach to wildland fire management

Any recommended measures in building resilience of nations and communities to wildfire require
a holistic approach to integrated fire management and wildfire risk reduction. This approach must
include activities directed at wildland fire prevention, preparedness, response and post-fire recovery and
restoration at landscape level including all ecosystem types, land uses and land tenure. Emphasis should
be given on people-centered (participatory) approaches.

Adoption and continued development of the International Wildfire Support Mechanism (IWSM)

The Forum proposes to establish an International Wildfire Support Mechanism (IWSM) for the
UNECE Region and globally, that will assist nations to improve their capacity and resilience to wildfire.
The mechanism will provide a platform / framework from which to cascade improved knowledge, good
practice, experience and training throughout the global wildfire community for the benefit of all.

5. Launch of the “International Wildfire Preparedness Mechanism” (IWPM) in Kazan,
Tatarstan (2014) and the follow-up. One year later the “International Wildfire Preparedness Mechanism”
(IWPM) was presented and launched at the 72" session of the UNECE Committee on Forest and the
Forest Industry, which was held in Kazan, Republic of Tatarstan, Russian Federation. A message, based
on the aforementioned cooperative global analysis “Vegetation Fires and Global Change” (GFMC,
2013), was submitted to the 20th session of the Conference of the Parties of the UNFCCC and the
10th session of the Conference of the Parties (COP) serving as the Meeting of the Parties to the Kyoto
Protocol (Lima, Peru, December 2014). This COP was decisive for developing the International Climate
Treaty of 2015. The message to the international community was entitled:

Vegetation fires increasingly dangerous in an insecure climate

In many ecosystems across the world, fire is a natural and essential force in maintaining the structure
and health of ecosystems that are susceptible, tolerant of, adapted to, or dependent on either natural or
human-caused fires. In many rural regions fire is an important land management tool embedded in the
culture of many societies in the developing world.

However, fire is uncommon and unnatural in many ecosystems, such as fire-sensitive tropical rain
forests and peat lands, where its current application is causing widespread vegetation damage and site
degradation.
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According to some satellite remote sensing studies, wildland fires affect between 3 and 4 million
square kilometres (300-400 million hectares) globally every year. Other studies push this figure further
estimating the total annual global area burned at more than 600 million hectares.

Vegetation fires are a significant source of atmospheric pollutants, affecting air quality and human
health on a local as well as regional scale. Smoke aerosols perturb regional and global radiation budgets
through their light-scattering effects and influence cloud microphysical processes.

For some atmospheric pollutants, vegetation fires rival fossil fuel burning as a source of atmospheric
pollution. On a global scale, fire frequency, fire intensity and emissions from burning biomass change
according to climate variation and land use. Several climate model-based studies indicate that future
fire activity is likely to increase markedly across most tropical biomes, Mediterranean climate areas,
temperate biomes and the boreal zone. The principal driver of this increase will be a combination of
reduced rainfall, extended droughts and higher temperatures.

In 2013 the UNECE decided to phase out the UNECE/FAO Team of Specialists on Forest Fire
by 31 July 2014 after it had successfully completed its mission. In the rationale for this decision the
UNECE stated: The Regional Wildland Fire Networks covering the UNECE Region would continue to
represent the interests of UNECE Member States in the Global Wildland Fire Network and the Wildland
Fire Advisory Group and its associated bodies and activities. At the 72" session of the United Nations
Economic Commission for Europe (UNECE) Committee on Forest and the Forest Industry, held in
November 2014, the Global Fire Monitoring Center (GFMC) presented the conclusions of the work of
the UNECE/FAO Team of Specialists on Forest Fire.

Two years later, fire management experts working for the Council of Europe (through its European
and Mediterranean Major Hazards Agreement) and the Organization for Security and Cooperation in
Europe (OSCE) to re-establish a Regional Team, which would serve the Member States of the Council
of Europe — in continuation of the mission of the former UNECE/FAO Team. It was also proposed that
such a newly established Team would work in close cooperation with the UN Office for Disaster Risk
Reduction (UNISDR) and the UNISDR Global Wildland Fire Network / Wildland Fire Advisory Group,
as well as with the OSCE participating States through the OSCE Secretariat. On 30 October 2017, the
GFMC proposed the establishment of a Eurasian Team of Specialists on Landscape Fire Management
and to discuss and decide this proposal at the Joint Meeting of Directors of Specialised Centres and
Permanent Correspondents of the EUR-OPA Agreement (Paris, 6-7 November 2017). The Team would
be tasked to enlarging its scope of work from addressing Forest Fires to deal with the increasing
complexity and interaction of fires affecting the intermix of natural landscapes, cultural landscapes and
the industrial/urban landscapes of Europe that are becoming increasingly vulnerable to wildfires. The
Eurasian Team of Specialists on Landscape Fire Management would work under the auspices of the
GFMC in its function of the GFMC as a Specialized Euro-Mediterranean Centre under EUR-OPA and in
continuation of its regional work under the OSCE and the global agenda of the UNISDR, currently and
specifically addressing and supporting the implementation of the Sendai Framework for Disaster Risk
Reduction 2015-2030.

The proposal was endorsed by the Joint Meeting of Directors of the Specialised Centres and
Permanent Correspondents of the EUR-OPA Agreement and the participants of the International
Conference “Protection of Human Settlements and Social Infrastructure from Wildfires” jointly organized
by EMERCOM of Russia and UNISDR in Moscow, 14-15 November 2017. The inauguration meeting
of the Team took place at the GFMC in 2018. The Team is coordinated and facilitated by the GFMC and
the four Regional Fire Monitoring Centers / Regional Fire Management Resource Centers in the Regions
of Southeast Europe / Caucasus, Eastern Europe, Central Asia, and Central Eurasia (covering central-
eastern part of Russia and all neighboring Central Asian countries) which have been set up between 2010
and 2019 by the GFMC and seed funding of the Council of Europe / EUR-OPA and the OSCE, i.e. the:

— Regional Fire Monitoring Center for SE Europe / Caucasus (RFMC) (Skopje, the former Yugoslav
Republic of Macedonia);

— Regional Eastern European Fire Monitoring Center (REEFMC) (Kyiv, Ukraine);
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— Fire Management Resource Center — Central Asia Region (FMRC-CAR) (Ulaanbaatar, Mongolia);

— Regional Central Eurasia Fire Monitoring Center (REFMC) (Krasnoyarsk, Russia).

The main tasks of the Team will include:

— Provision of scientific-technical expert advice and guidance of governments and specialized
agencies of Europe, with emphasis on the regions of Eastern Europe, South Caucasus and Central Asia,
in developing national fire management policies and derived implementation strategies and action plans;

— Provision of expert advice in the development of cross-sectoral / inter-agency collaboration
mechanisms in landscape fire management;

— Provision of scientific advice in transdisciplinary landscape fire research;

— Provision of expert advice and inputs in capacity building for specialized agencies and civil
society, notably at community and volunteer levels, both at national and regional levels;

— Facilitation of enhancing inter-operability, effectiveness and efficiency of transboundary, regional
and cross-regional cooperation in fire management.

6. The 6™ International Wildland Fire Conference and the 21%* Conference of the Parties
of the UN Framework Convention for Climate Change (COP 21). The 6" International Wildland
Fire Conference held in 2015 in Pyeongchang, Republic of Korea preceded COP 21 and released the
“Pyeongchang Declaration on Fire Management and Sustainable Development” (Pyeongchang, Republic
of Korea, 16 October 2015).

The conference, which was held under the auspices of the United Nations International Strategy for
Disaster Reduction (UNISDR) and the Food and Agriculture Organization of the United Nations (FAO),
was attended by government officials, scientists, professionals from civil society from 73 countries, and
by UN agencies and other international organizations. The conference evaluated global wildland fires
of the past, the status and achievements of contemporary fire science and fire management, and looked
into the future of a changing world and changing fire regimes. Conference participants discussed how
science and management could address the challenges ahead, to contribute to the implementation of the
Sendai Framework for Disaster Risk Reduction 2015-2030, to assist countries to achieve the Sustainable
Development Goal 15 and to deliver inputs to the 21% Conference of the Parties of the UN Framework
Convention for Climate Change (COP 21) (December 2015).

The conference participants expressed strong concerns over the impacts of climate on fire regimes,
the contribution of vegetation fire emissions to climate change, the application of fire in land-use change,
the accumulating effects of global change on fire regimes, and increasing impacts of fire on society,
notably on human health and security. Looking forward, participants suggested increasing international
cooperation and response mechanisms, exchange of information and technical and scientific expertise.
Based on inputs from the conference participants through regional and thematic statements, a Conference
Statement summarized the concerns, the need for action and an envisaged scenario of implementation
(Annex to the Declaration). In summary, and in the collective international interest, the conference
appeals to the international community to consider two tiers of response (GFMC, 2015):

International policies and concerted action: Collective international efforts are needed to address
impacts of vegetation fires that are of transboundary nature and currently affecting at an unacceptable
level common global assets such as atmosphere and climate, natural and cultural heritage, and human
health and security. Systematic application of principles of Integrated Fire Management (IFM), based
on the wealth of traditional expertise and advanced fire science, contributes to sustainable land
management, ecosystem stability and productivity, maintenance and increase of terrestrial carbon
stocks, and reduction of unnecessary emissions of pollutants that affect human health and contribute
to climate change. The COP 21 is encouraged to acknowledge the role and endorse the support of IFM
as an accountable contribution to reduce greenhouse gas emissions, maintain or increase terrestrial
carbon pools in all vegetation types and ensure ecosystem functioning.

Capacitation of nations to address the challenges in fire management: In order to implement
IFM there is a demand for capacity building, investments and outreach work at global level. Since
traditional and advanced knowledge of IFM principles is available for all vegetation types, the systematic
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application of IFM, notably community-based fire management approaches, could be promoted by
exchange of expertise between countries. The development of regional programmes and / or resource
centres for capacity building including training in fire management should be supported by countries
and international organizations. Bilateral agreements and multilateral voluntary exchange instruments
should also be supported.

This appeal (or recommendation) was explicitly targeted to the 21 Conference of the Parties of
the UN Framework Convention for Climate Change (COP 21). The delegation of the Republic of Korea
presented these recommendations at the COP 21. The World Climate Agreement, as signed at the UN in
2016, in Decision 55 and Article 5 refers to the need of action to conserve and enhance, as appropriate,
sinks and reservoirs of greenhouse gases as referred to in Article 4, paragraph 1(d), of the UN Framework
Convention on Climate Change (UNFCCC), including forests.

7. The 7™ International Wildland Fire Conference, Campo Grande, Brazil, November 2019:
Call for Building Sustainable and Fire-Resilient Societies and Landscapes. The 7" International
Wildland Fire Conference “Facing Fire in a Changing World: Reducing Vulnerability of People and
Landscapes by Integrated Fire Management” took place in Campo Grande, Mato Grosso do Sul, Brazil,
between 28 October and 1 November 2019. The conference was attended by more than a thousand
government officials, scientists, practitioners, the private sector and civil society from 37 countries, and
by UN agencies and other international and regional organizations. The 7" conference in Brazil evaluated
three decades of international cooperation facilitated by these conferences, their aim to create a global
science-policy-practitioners interface, the achievements and the gaps in fire management globally. The
Campo Grande Statement sent out another alert to the public and to policy makers, very much in with
the outcomes of the Novosibirsk Conference of 2013. The conference participants concluded (GFMC,
2019):

In response to fire and smoke episodes, people around the world are becoming concerned about
wildfires. The participants of the conference confirmed that in many regions of the world, wildfires are
a growing threat to communities and to natural, cultural, rural, urban and industrial landscapes. The
problem is increasing due to the consequences of social, economic and ecological change (land-use
change, demographic change, ecosystem degradation), as well as climate change. This is impacting
human health and security and resulting in the loss of public and private assets, including critical
infrastructure. Current risk governance and institutional arrangements are inadequate to cope with this
growing trend. Cross-sectoral approaches are required.

The paradigm of addressing the problem through individual and disconnected services and actions
in fire prevention or suppression should be reframed. Unified and integral planning must ensure and
strengthen societal, environmental and economic resilience to landscape fires by addressing:

— Risk governance and ownership,

— Dialogue of knowledge, including traditional and indigenous knowledge;

— Gender, diversity and inclusion,;

— Socioeconomic innovation in rural landscapes, favoring nature-based solutions;

— Strengthening local action,

— Creation of resilient ecosystems and communities.

Decision-making must be evidence-based and supported by monitoring and evaluation systems.
Implementation should be coherent, cohesive and coordinated.

The integrated cross-sectoral approach described above supports the Sustainable Development
Goals, the goals of the Paris Agreement and the Sendai Framework for Disaster Risk Reduction 2015-
2030. This approach would be further strengthened by an appropriate United Nations instrument.

8. Nature-based silvicultural and fire management methods for increasing the resilience of
pine stands to drought and wildfire in Ukraine — the RESILPINE project. The consequences of
regional climate change on the future of Ukrainian Forests is uncertain. The uncertainty refers to the
impact of climate variability on the natural potential vegetation (including forest) types to evolve, the
species composition of forests and their resilience to biotic and abiotic stress factors, such as pests and
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disease, extreme wind events and wildfires. The project “Nature-based silvicultural and fire management
methods for increasing the resilience of pine stands to drought and wildfire in Ukraine” (RESILPINE),
which was initiated in 2020, aims at testing two nature-based solutions aimed at enhancing wildfire
resilience of natural and planted Scotch pine (Pinus sylvestris L.) forests. In addition, the conservation
and restoration of non-forest (open land) ecosystems of high conservation value, which are threatened
by invasion / encroachment of tree cover, will be included.

Under these circumstances, testing nature-based solutions aimed at enhancing wildfire resilience of
natural and planted Scotch pine (Pinus sylvestris L.) forests are important. In addition, the conservation
and restoration of non-forest (open land) ecosystems of high conservation value, which are threatened
by invasion / encroachment of tree cover need additional attention as well. We consider following
methodologies to be tested during over the project period of two years:

Wildfire risk reduction of pine forest by enrichment with broadleaved species

Pine forest plantations established in Central Europe during the 19" and 20™ centuries have resulted
in the formation of stands that are highly susceptible to fire, i.e. characterized by high wildfire hazard
(due to high fuel loads / high loads of easily combustible materials), characteristics of microclimate
(rapid desiccation / fuel moisture reduction in periods of precipitation deficits / drought). Experience in
Germany reveals that underplanting (under canopy) / enrichment of pure pine stands with broadleaved
species such as beech (Fagus sylvatica L.) results in an understory microclimate of higher humidity and
a shaded understory characterized by a litter and humus layer of reduced flammability. The experiences
gained in Germany could be evaluated and experimental stands in Ukraine established.

Wildfire risk reduction of pine forest by applying nature-based integration of prescribed
burning

In Ukraine extended areas of lands have been afforested by Scotch pine (Pinus sylvestris L.). These
stands are located within the natural range of this species (stretching from Scotland in Western Europe
to the Far East of the Russian Federation). Similar to Central Europe these forest plantations have been
established with up to 30,000 to 40.000 seedlings / ha historically, more recently between 7,000 and
8,000 seedlings / ha, and subsequent silvicultural treatment aiming at producing limbless high-quality
lumber. Consequently, these stands are characterized by high fuel loads including ladder-fuels, allowing
the development of surface fires and crowning fires of high intensities, especially in the young and middle
age classes. In addition to the high wildfire risk these stands are prone to windthrow and windbreak due
to the crown shape in higher age classes.

In the natural range of Pinus sylvestris in Central Asia (Siberia and adjoining regions of Mongolia,
Kazakhstan and Northern China), natural pine forest ecosystem of the “light taiga” have been shaped by
recurrent natural (lightning-caused) wildfires. Dendrochronology and stand analyses have revealed that
these fires have significantly shaped the formation of open, park-like stands, characterized by solitaire-
type of tree stands with low fuel loads and crown shapes. Reduced numbers of individual trees per ha also
result in reduced water competition. These features make these open pine stands resilient to wildfires,
extreme wind events and drought, especially under continental climate conditions and poor sites.

Safeguarding biodiversity of open land ecosystems of high-conservation value against invasion
of trees and development of forest

While the protection and securing of forests of Ukraine in a changing climate era will receive high
attention, the role of open-land ecosystems, such as grasslands that are providing resting and breeding
ground for bird populations, or dwarf shrub ecosystems like heathlands (e.g., Calluna vulgaris) that
bear floristic and faunistic habitats of high conservation value. These ecosystems have been created by
centuries of intensive land use such as grazing, mowing, biofuel utilization and fire application — practices
that have been abandoned in Central Europe, notably in Germany, prescribed fire is increasingly applied
to maintain and restore open-land habitats, which are not cultivated any longer, and where prescribed fire
is used as a substitution tool for maintaining these valuable open ecosystems.

In Germany it has also been proposed and demonstrated that belts of these conservation areas
could serve as fuel breaks between forest stands of high wildfire risk. These fuel breaks would avoid to
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construct and maintain ploughed firebreaks that will expose the mineral soil and thus becoming subject
to wind and water erosion.

Strategic treatment of fuel breaks between forests, agricultural lands and settlements

The concept of creating open, park-like stands that are intensively treated for fuel reduction
(= wildfire hazard reduction) would have highest priority at the interface with agricultural lands.
Agricultural burnings are a major source of forest fires. The concept of creating open, park-like stands
should be concentrated strategically as belts along the agricultural interface and along forest roads used
by the public. On these belts specific attention will be given to fuel reduction and intensive thinning /
selective cutting by mechanical means and the use of prescribed fire.

An additional option could be tested by creating a silvo-pastoral concept in which these belt would
be used as pastures for animal husbandry. In Central and Eastern Europe this concept has been abandoned
completely and is generally not accepted by foresters. However, agrosilvo-pastoral land-use concepts are
increasingly debated and used in the Mediterranean region (including Southern Europe) and in Western
North America. Targeted grazing by livestock (cattle, sheep, goats) would allow a combined land use
under canopy shade.

Such open forest belt would also be strategically planned around settlements that are located inside
forests, such as weekend / datcha and small farm estates. Here the open forest belts would also serve as
protection of the settlements because wildfires would be less intense and could be controlled easier as
compared to dense stands.

9. Conclusions: Challenges for the forest and fire science community and policy makers. The
scientific-technical cooperation in Central Eurasia have revealed the need for targeted action in forest
and landscape management. It is evident that

— The ecology of forests and fire has been well investigated by the science community;

— The influence of humans on fire regimes of forests and surrounding landscapes is well understood;

— The current and future impacts of climate change on forests and fire regimes are evident;

— Agencies responsible for sustainable silviculture, forest economics and disaster risk reduction
have developed appropriate policies, response strategies and institutional capacities to prepare the
forestry sector to cope with the impact of global change.

With regard to the theme of the conference “Innovations in the Conservation and Sustainable
Development of Forest Ecosystems” organized at the occasion of the 20th anniversary of the establishment
of Burabai State National Nature Park, this paper has followed-up activities jointly organized or attended
by the authors in the Eurasian region and globally.

In the past decisions in forest and fire management have often been influenced by emotions and
outdated views, which often did not consider the needs of traditional rural / forest communities, the role
of natural and anthropogenic fire in these ecosystems and the reality of climate change.

However, time is running away. The impact of climate change and the socio-economic changes in
rural Eurasia are dramatically affecting fire regimes. More changes are expected, such as the anticipated
changes of forest composition, migrations of species and forest zones, thawing of permafrost and the
migration of wildfire activities to the subarctic zone — a trend, which has become evident in 2019 and
2020.

Pragmatic solutions are needed to stabilize the forests of Central Eurasia towards an increased
resilience against climate extremes and natural and human-caused disturbances. More active investments
are needed, swiftly moving from current economics- and emotions-driven forest management decisions
to environment- and ecosystem-based solutions.

The role of Central Eurasia’s pine and larch forests to cope with climate extremes and fires imply that
the two genera of trees Pinus spp. and Larix spp. are suitable for playing a major future environmental
function and an economic role in order to cope with the upcoming changes.

The recommendations of the most significant expert round tables, conferences and political
consultations are pointing into the right direction — at least from the point of view of fire management.
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Now it is timely that forest planning, silviculture and innovative forest management are coming together
and develop solutions that are in line with the World Climate Treaty and the responsibilities of all nations
to develop pragmatic and science-based solutions for advanced forest management.

With the rapidly changing global and regional climate change, the forest ecosystems of Central
Eurasia are at high risk. The consequences of increasing occurrence and severity of droughts include
the danger that after wildfires or clearcuts the affected forest ecosystems may not recover and become
replaced long-term by steppe ecosystems. Thus, forestry and fire management practices need to adjust to
this foreseeable trend by searching solutions for drought- and fire resilient stands in which nature-based
silvicultural practices — including the use of close-to nature prescribed burning practices — would allow
halting this dangerous trend.
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HEOBXOAUMOCTDB PABPABOTKH ITPATMATHYECKHUX "
HAYYHO OBOCHOBAHHBIX PEIIEHUM JIJISI YITPABJIEHUS JIECAMUA U
BOPBEBbI C TOKAPAMM B IIEHTPAJIbHOM EBPAZUI

HU. T TOIJIAMMEP ', A. M. EPULIOB?, E. K. KHCHJIAIXOB
O. BAIMBACYPEH *, E. B. APXUIIOB”°, C. B. 3UBL[EB ¢, E. U. [IOHOMAPEB’

'Tentp robansHoro Mmonuroputra noxkapos (GFMC),
Wuctutyt xumun Makca [Tnanka n @paliOyprekuii yHUBEPCHUTET,
D-79110, Xopx-Kénep-Ammm 75, @paiidypr, ['epmanns
2 ABHAIIMOHHBIH JICCOMIOMKAPHBINA LEHTP «ABHAICCOOXPAHAY,
ya1. Topsxoro, 20, [Tymkuno, 141207, Poccuiickas ®enepanus
$Uucruryt neca um. B. H. CykaueBa PAH, Cubunpckoe otzencuue,
Axanemropomnok, 50/28, Kpacuosipck, 660036, Poccuiickas @enepariist
4PecypcHblii IeHTp 10 60pBbe ¢ mokapamu — LlenTpanbro-Asuarckuii pernon (FMRC-CAR) u
MHUHHCTEPCTBO OKPYKAOILIEH CPebl U TypU3Ma, 3aHNE TPABUTEICTRA 2,
ymuna Opraamsannn O0beauaeHHbIX Harmit 5/2, Ulaanbaatar-15160, Monronms
3 Bypabaiickuii ToCy1apCTBEHHbBII HAIIMOHAIBHBIH MPUPOHBIN MapK,
noc. Bypabaii, AkmonuHcKast o0macTts, Kazaxcran
®Pernonasnbubiii Boctouno-Eesporneiickuii nentp monuropunra noxkapos (REEFMC),
HanumonanbHbI yHUBEPCUTET HAYK O KU3HU U OKpY’KaIOLIeH cpene YKpauHsl,
ynuma ['eponBa O6oponss, 15, 03041, Kues, Ykpanna
"HayuHo-uccieoBaTenbekas 1aboparopust ieCHbIX moxapoB Mucrtutyta neca um. B. H. Cykauesa CO PAH u
PernonansHOTO 1IEHTpa MOHUTOpUHTA TOkapoB LlerTpansuoit Espazun (PLIODOMII),
Kpacnosipck, 660036, Poccuiickas Deneparius

AHHoTanus. PaccMaTpuBaeTcsi HAyqYHO-TEXHUUECKas IESITEIbHOCTD, OCYIECTBIsieMas 1 100aIbHbIM LIeH-
TpoM MOHHUTOpHHTA mTokapoB (I'epmanust) coBmectHo ¢ MHcTHTYTOM Neca umenn CykageBa CO PAH (Poccus)
1 ero PernoHanbHBIM IIEHTPOM MOHUTOpHHTA TokapoB LlenTpansnoit EBpaznn (RCEFMC), ABuarnioHHbIM Je-
COIIOXAPHBIM LIEHTpOM «ABuanecooxpana» (Poccust), Kazaxckum MHCTUTYTOM MCCIIEIOBAaHUS JIECHBIX pecyp-
coB u [ocynapcTBEHHBIM HAlMOHAJIBHBIM HPUPOIHBIM IapkoM «bypalaii», PecypcHbIM LEHTpOM ynpaBieHUs
noxxapamu — pernoH Llearpanpaoit Asun (FMRC-CAR) (Monronus) u LleaTpoM MoHHUTOpHHTA MTOkapoB Boc-
touHoit EBponsl (REEFMC) (Vkpanna). OTMedaeTcs, 9TO Hay4YHass OCHOBA IS MPHHATHS PEUISHUH NMeeTcs,
HO HE HCIOJB3YETCSl B IOCTATOUHON CTENEHH AJISl BHEIPEHUS! NPAKTHUECKUX YHPABJICHUYECKUX PELICHUH HIIH
CTpaTEerMyecKuX IMOAXO0J0B B 00aCTH yIpaBJIEHHs JI€CaMU U OXKapaMHu, KOTOPbIE MTO3BOIMIIM OBl YCTPAaHUTh IO-
CJICACTBUS U3MEHEHUs Kinmara. KpaTko u3maraiorcsi MeponpuaTHsl U Pe3yiIbTaThl 00CYKAECHHUS Ha CThIKE HayKa
— MOJIUTHKA — IPaKTUYecKre padoThl. OHAa HAYMHAETCS C [IEPBOr0 HAYYHOIO COTPYAHUYECTBA OOpEaIbHBIX CTPaH
osBmiero Coserckoro Corosa u Poccutickoit @enepanmu B 1991 roxy, oTpakaeT mporecc Hay9IHO-TEXHUIECKUX
KOHCYJIbTallMi ¢ Te€X MOop U 3aBepiuaercst HadaiaoM B 2020 roqy Hay4HO-UCCIEN0BATEIBCKOrO NpoekTa « MeTobl
JIECOBOZACTBA U OOPHOBI € MoXkKapaMy Ha OCHOBE IPUPO/BI [UIs TOBBIIEHHS] YCTOHUMBOCTH COCHOBBIX HACAKICHUI
K 3acyxe ¥ JiecHbIM ntoxkapam» (RESIDPINE). Pe3ynbrarel HayqHO-TEXHHUECKUX KOHCYIBTAUNA TPEOYIOT pertn-
TEJIBHBIX MOJUTUYECKUX PELICHUH U MPAarMaTH4HbIX YIPABICHUYECKUX PELICHUH.

Ki1roueBble cji0Ba: yrpasieHue JECHBIMH OKapaMu, IPEANMCAHHOE CXKUTaHNE, H3MEHEHUE KIIMMaTa.
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