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Exeronno Ha Tepputopun CHOMpPH BO3HUKAIOT COTHHU JICCHBIX MOXapoB. B mocieanue necaTuieTus HabmronacTcs
YBEJIIMYCHUE UX YKCIIa ¥ IUIONIAJIH COOTBETCTBEHHO, BO3pacTaeT 00beM MUPOTeHHBIX SMUCcCHA. [1pu ropeHun BhIe-
JISTFOTCSI Ta30a3P030JIbHBIC AMHCCHH, 00bEM KOTOPBIX OMPEACISIeTCS HHTEHCUBHOCTRIO MTOYKapa M CrOPEBIINMHU JIeC-
HBIMH TOPIOYMMH MaTepraliaMu. B paboTe nmpuBeieHbl pacyeThl SMUCCHH ITAPHUKOBBIX Ta30B TPH JICCHBIX MoXapax
B CBETJIIOXBOWHBIX HacaxaeHusx Hikuero [Tpuanrapss 3a 2014-2019 rr. C ucnonb30BaHUEM TaHHBIX O KOJTMYECTBE
CTOPAIONIMX TIPU MOXKAPE JCCHBIX TOPIOYMX MATepPHAIOB pacCUMTaHa Macca MapHUKOBBIX Ia30B, BBLICISIOIINXCS BO
BpeMsl TIO)KAPOB B 3aBHCHMOCTH OT UX BHJIA, THIIA JIeCA U METCOYCIOBHM, BIMSIOIINX HAa BHICBIXaHHE FOPHOYUX Ma-
TEPUAaJIOB. YCTAHOBJICHO, YTO MPH MOXapaxX B CBETIOXBOWHBIX HACAKICHUSIX OHA coCTamiseT oT 5.9 no 37.5 1/ra B
3aBUCHMOCTH OT BHJIa MOXKapa ¥ Thma jieca. ExeroHo B CBETJIOXBOWHBIX HacaxaeHusx Hukuero [Ipuanrapes aTot
nokasaresb Bapbupyet ot 160 10 5649 Thic. T, B cpeaneM Oomnee 2300 Thic. T. Beero 3a paccmarpuBaeMblid epros
0 PAaCYETHBIM JJAHHBIM BBIJICIMIIOCH MPH JIECHBIX MoXapax 0osiee 16 MIIH T MapHUKOBBIX T'a30B, € MPeodIalaHueM
CO-CO,. BrisBiieHO, 4TO HEONATONPHUATHBIE YCIOBHS PACCEMBAHMSA SMHICCHI OT JIECHBIX IT0XKAPOB CKIAIBIBAIOTCS B
JICTHUE MECSAIIbI, XapaKTEPU3YIOIIUECS BHICOKOH TTOBTOPSIEMOCTHIO IITHIICH, MPU3EMHBIX HHBEPCHI U PaTHAIIHOHHBIX
TyMaHOB. OTHOCHTEIIEHO OJIATOTPUSATHBIC TIOTOHBIC YCIOBHS MPH HAIHYUKM (PAKTOPOB 3arpsi3HEHHS 110 CaMOOYH-
MCHUIO aTMOC(EPhI OT MOKAPHBIX AMUCCHUN HAOIIONAIOTCS BECHOW M OCEHBIO, KOTJIa PErUCTPUPYETCST HAHOOJIbIIee
KOJTMYECTBO BETPCHBIX JHEH.

KuaroueBrble ciioBa: recnvie nooaicapul, noO}NCApHvle SMUCCUU, NAPHUKOBbIE 2A3bl, MUNbL Jlecd, CpedH;m Cu6upb.
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BBEJIEHUME HOW sMuccun B armocdepy. JIecHble 9KOCHCTEMBI
IMOITIOMIA0T MAPHUKOBBIC I'a3bl U HpOTPIBO,ZI@fICTBy—
FOT U3MEHEHHIO KIIMMATHUECKOM CUCTEMBI INIAHEThI

(Mansimesa u nip., 2017). Haubonee pa3pymurens-

B HACTOAIICC BPEMs B CBA3HU C MI00AJIBHBIM H3-
MEHEHHEM KJIMMaTa 0co00e BHUMaHHE YACTACTCA

KOJIMYECTBEHHOMY COJIEP’)KaHUIO MapHUKOBBIX Tra-
30B B arMocdepe. JlecHble mokapsl SABISIOTCS OfI-
HUM U3 TJIABHBIX HCTOYHUKOB ra30BOM M a3pP030JIhb-

HOE BO3JICHCTBHE HA HUX OKA3bIBAIOT ITOXKAPHI, BBI-
3BIBAIOIINE KPATKOBPEMEHHBIC BBIOPOCHI YIvIepojia
B armocdepy (Codponos u ap., 2000; Davis, 1959).
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B nocnennue necsatuiietus B CBsI3U C U3MEHEHU-
€M KJIMMaTa TeMIieparypa Bo3ayxa B CuOupu, Kak u
B OOpeasbHOI 30HE B I1€JI0M, BO3PACcTaET IPUMEPHO
BIBOE OBICTpEe, YeM IO 3eMHOMY IIapy. DTO BICYET
YIUIMHEHUE TOXKapOOMacHOTO TMEpUoa, YCHUIICHUE
3acyX M, KaK CJIEJICTBUE, BO3pACTaHUE YaCTOThI MO-
KapoB, UX Iiomaan U naTencuBHocty (Flannigan
et al., 2009). B skcTpemasbHbIe TOIBI, MPOHICH-
Hble OrHeM TeppuTopuu aocturator 10—12 muH ra
(Wotton et al., 2017). [IpumeuarenbHo, 4TO IOTEN-
JICHHE MIPUBOIUT K YBEJIMYCHHUIO YaCTOTHI MOJIHUH,
(Romps et al., 2014) 1, COOTBETCTBEHHO, BO3pacTa-
HUIO YKCJIa UCTOYHHUKOB OTHs. B mocnennue necs-
TUIeTus Ha Tepputopun Cubupu KOJIUYECTBO Jiec-
HBIX O’kapoB yBennuuBaercs (Conard, Ponomarev,
2020) u B Omwkaiimue roabl B OopeaabHOU 30HE
OXMJaeTcs BO3PAaCTaHHWE TOPUMOCTH JIECOB Oojee
yem B 2 pa3za (Flannigan, 2019; Tymstra et al., 2020).

B GopeanbhbIx Jecax Poccun smuccuu yriepo-
Jla TIpY ToYkapax oreHuBaroTcs ot 35 1o 93 MtC/rox
u MoryT pocturars 150 MTC/ron (Mcaes, Koposus,
1999). Tonbko pu KpyMHBIX MOkapax B jecax Ka-
HaJbl B 90-X rogax BeIIEISUIOCH 10 27 £ 6 MTC nips-
MBIX dMuUccHi B Ton (Amiro et al., 2001). Cymmap-
HOE KOJIMYECTBO SMUCCHUH yIIepo/ia OT MIPUPOTHBIX
noxapoB B OopeanbHbix Jecax Poccun m Cesep-
HOM AMEpHKH CONOCTaBMMO C aHTPONOTCHHBIMU
BbIOpOcamu, 4To 3KBUBaieHTHO 28-340 MTC/rox
(Ucaes, Koposun, 1999).

W3BecTHO, 4TO B pe3ysbraTe TOPEHHUs JIECHBIX
TOpPIOYUX MaTepuanoB B arMmocdepy mnocTynaroT
MIPOTYKTHI TOpEHUS, Kak B razoo0pasHoM Buje (CO,
CO, NO,, SO,, H,0), Tak u B BHJ€E a9PO30JHLHOIO
BelecTBa. A3p030JM OKa3bIBalOT BIMSHHUE HA TO-
IJIOIIEHUE U PACCESTHUE COTHEYHOTO CBETa, Ha Mpo-
TEeKaHUE XMMHUYECKHX MPOIECCOB B arMocdepe, Ha
(hopMupoBaHUE CMOTa U TYMaHa, a TaKXKe Ha YUCTO-
Ty BAbIXaeMoro Bo3ayxa (AnzapeeBa u ap., 2006).
BoszelicTBre ABIMOBOTO a3p030Jsi MPUBOIUT K U3-
MEHEHHUIO TEeMIIepaTyphbl IMOICTUIIAIONIEH TOBEpX-
HOCTH M XapaKTepa BO3LyIIHOW IIUPKYJISAIIUU B 30HE
3aneiviienus (Kongpareses, Ucuaopos, 2001). Tlpu
JIECHBIX TMOXapaxX B BO3AYX MONANAIOT M YaCTHIIBI
CakH, COCTOSAIINE U3 YITIEPOAA U MPOAYKTOB HEOJ-
HOTO CTOpaHMsI PACTUTENBHBIX TOPIOYUX MaTepua-
JIOB.

PaznuuHble opraHudeckue BeIIeCTBA, B UX
quciae M coiepKamuecss (EeHONbHBIE COEIMHe-
HUS, 001a1al0T MyTareHHBIMUA M KaHIIEPOT€HHBIMH
CBOMCTBaMHU. 3a/JbIMJIEHUE BO3AyXa MPUBOAUT K
YXYIIICHUIO MHKPOKIIMMATa, YBEJIWYCHUIO YHCIIA
TYMaHHBIX JHEH, YMEHBIICHHUIO MPO3PAYHOCTH ar-
Mochepbl U CHIKEHUIO BHIMMOCTH, OCBEIICHHO-
CTH, yapTpaduoneToBOr pamuainuu. [laxe maibie

4

KOHIIEHTPAIIUX HEKOTOPBIX BEIIECTB BeChMa OIlac-
uel (apeirun, 2011).

[Ipu cropanum 1 T CyXuxX JI€CHBIX TOPHOYUX
MarepuaioB o0pasyeTcs B cpeaneM 2.36 T mapHu-
koBbIX Ta3oB (Jle vk Xyuns u ap., 2013; Amiro
et al., 2001). ITpn moxkapax B Tae€XKHBIX COCHOBBIX
U TUCTBEHHUYHbIX Jecax Cpeaneit CulOupu smuc-
cus yriepoaa koseonercs ot 2.3 o 15.8 1/ra B 3a-
BHCHUMOCTH OT MHTEHCHBHOCTH TIOKapa, MPU ITOM
ra3oBast amuccus — ot 11.3 mo 35.5 1/ra (MBanoBa,
HBanos, 2015).

Lenp Hamero uccineaoBaHus — OLEHKA IMUCCHH
MApHUKOBBIX Ta30B IMPU JIECHBIX IOXKapax B CBET-
JIOXBOMHBIX HacaXACHUAX Ha npumepe Hupknero
IIpuanrapss.

MATEPHAJIBI U METO/IbI
HUCCJEJOBAHUN

Jl1g pacdyeToB U OLIEHKH SMHUCCHU MapHUKOBBIX
raszos (CO-CO,, CH,, N,O) ucnonap3oBaiuch oOT-
KPBITHIE JIaHHBIE O(UIMATBFHONW CTAaTUCTUYECKOM
OTYETHOCTH IO JIECHBIM TOXKapaM Ha TEPPUTOPUH
Kpacnosipckoro kpas 3a 2014-2019 rr. lns xapak-
TEPUCTHKH (HaKTHUECKOH TOPHUMOCTH JIECOB pETH-
OHa MO YHUCIY CIy4YaeB 3arOpaHUil W TMPOUIEHHOU
OTHEM IUIOUIAIU IpUMEHsIach IIKaua, pa3pado-
tanHast M. A. CodponossiM u A. B. Bonokutunoit
(1990).

Kak n3BecTHO, JIeCHbIE TIOKAapbl BO3HUKAIOT IIPH
COYETAHHMHU TPEX YCIIOBUI: HATMYNS TOPIOYNX MaTe-
pHaJIOB, UCTOYHUKA TEIUIa W ONarompusATHBIX MO-
TO/IHBIX YCIIOBHM, MPU OTCYTCTBUH OJHOTO U3 HUX
MOYXKap HE MOXKET BOSHUKHYTh. MIcTOUHUK Tema sB-
JIIETCS IPUYMHON BOZHUKHOBEHUS Moxkapa. [Torom-
HBI€ YCJIOBHS, OMPEICNISIOT BBICHIXAaHUE TOPIOYETO
Marepuaia ¥ CliocoOHOCTb €ro K 3aropaHHuio, a TaK-
K€ BIMAIOT HA MHTEHCUBHOCTD Nokapa. [loxxapHas
OTTACHOCTH JIECHBIX YYACTKOB TIO YCIIOBHUSM TIOTOJIBI
ornenuBaetcs mo mkaine B. I. Hecreposa (1954).
Ha ee ocHOBe BbIJIe/I€HBI KJIACCHI TIOXKAPHOM omac-
Hoctu (KIIO) mo ycioBusiM MoToJibl, TOKa3bIBAIO-
M€ OYEPETHOCTh CO3PEBAHUS JIECHBIX yYacTKOB,
CTETICHb BBICHIXAHUS JICCHBIX TOPIOYHX MAaTEPHUAJIOB
(JI'M) 1 MHTEHCUBHOCTD MOXkKapa.

B nHacrosiee Bpems Uil pacdeTra 3MUCCUU OT
JIECHBIX II0KapOB IPEUIararoTCsl pa3Hble METOIU-
ku (Furapckuii u ap., 2006; Iporpamma..., 2006;
[Heitnrays, 2006; Pacnopsikenue..., 2015; u ap.).
BrIOpocel mapHUKOBBIX Tra30B OT IOXKapoB pac-
CUMTBIBAIOT KaK IPOU3BEIECHUE BBIKUIAEMOH ILIO-
a1 Ha Maccy, JOCTYIHYIO JUIsl TOPEHHS TOILIH-
Ba U Ha Ko3(duuuent cropanus (IIporpamma...,
2006). Ilpu oreHKe 3MHCCHUHM YIJICKHCIOTO Ta3a
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no merogukam M. JI. T'urapckoro ¢ coasT. (2006)
n A. C. Uleitaray3a (2006) yuyuTbIBalOT IUIOIIA/b,
MIPOIIEHHYIO MOXKapOM, MacCy OpPraHMYeCKHUX Ma-
TEPHUAJIOB, CTOPAIOIINX TIPH MTOXKAPE, M CONEPIKaHNE
B HEH yTiiepoa, 10Jisi KOTOPOTO B CrOparolei opra-
HHUuYeckoi Macce coctamisieT — (0.5, koaddunuent
koHBepcun B CO, — 3.68.

s ompeneneHnss SMUCCHH TTAPHUKOBBIX Ta-
30B MBI HCIOJIB30BaJIN METOAMKY «PykoBomsiue
MPUHILIMIIBI HALIMOHAJIBHBIX MHBEHTapU3alui map-
HUKOBBIX Ta30oB» ([Iporpamma..., 2006), xoTopas
yCTaHABIUBAET 00IIMEe TPeOOBAaHUS K PACUETy BBI-
OpOCOB MapHUKOBBIX T'a30B B arMocdepy MpHu He-
KOHTPOJUPYEMOM TOPEHUHU PACTUTEIbHBIX TOPIO-
YHMX MaTepUAIOB IPH JIECHBIX NOXKapax pa3IMyHbIX
BUJI0B (HU30BBIX, BEPXOBBIX U TOPPsHbIX). Cornmac-
HO 3TON METO/IMKE OLIEHKY BBIOPOCOB IMMAPHUKOBBIX
ra3oB OT MOKapa MPOBOAUIH 110 GopMyIie

=S'Mcr'Kef7 (1)

L Toxap

e L, — KOIHIEeCTBO BBIOPOCOB MAPHUKOBBIX Ta-
30B OT TOXKapa, TOHH Ka)JO0TO MapHUKOBOIO Trasa;
S — mnowmaas noxapa, ra; M, — macca JII'M, cropa-
I0ILUX NpH Hoxkape; K, ; — ko3 duireHt BoIOPOCOB,
/KT cropaemoro cyxoro JII'M.

Macca croparouiux JII'M npu noxape Ha Kax-
JIOM JIECHOM y4YacTKe, MPONIEHHOM OTHEM, HaXo-
nutes yepes 3amac JII'M no noxapa u gomro JI'M,
CTOparoIIuX MpH MoKape, B 3aBUCUMOCTH OT KJacca
MO’KapHOM OMACHOCTH 1O YCJIOBUSIM OTObI:

Mcr = Mnn ) CHm/Bepx > (2)

rne M, — macca JII'M, croparomux mpu IMoxape;
M, —macca JII'M no oxapa; C,,, ,e.x — AOJISL KOM-
noHeHTos JII'M, cropatomias npy HHU30BOM HIIU
BEPXOBOM I10’Kape, B 3aBUCUMOCTH OT KJlacca Io-
YKapHOI ONAaCHOCTHU IO YCIOBUSIM IOTOJIBI.

B maccy cropatomux JII'M BXOAAT MOACTHIIKA,
MXH Y JINIIAWHUKH, TPaBbl U KYCTapPHUYKHU, OMAaJ C
MEJKUMH (IO 7 MM) CyXUMHU BETOUYKAMHM, XBOS MO/~
pocCTa U XBOS IEPEBLEB MOJIOTA JIPEBOCTOS.

Hons JII'M, croparomux mpu moxape B 3aBHU-
CUMOCTH OT KOMILUIEKCHOTO IOKa3aTellsl MOXKapHOMI
OIIACHOCTH 110 YCJIOBHSAM IIOTO/IbI, HAXOAUTCS U3 CO-
OTHOILIEHUS

C,=0.0203 X +9.8076, 3)

e C, — nons croparomux JII'M, B %; X — koMm-
IJIEKCHBIM TOKa3areilb IMOKapHOW OIACHOCTU IO
YCIIOBUSIM TOTOJIBI.

VYnenbHBIN BEIOPOC TAPHUKOBBIX T'a30B MPH I10-
Kape PacCUUTHIBACTCS 1O PopMyIie

K, =m/m_, 4)
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rae K, — ko3 PpUIUEHT SMUCCUU TTAPHUKOBBIX Ta30B
IpU NOXKape, KI/KT; m, — Macca NapHUKOBBIX ra3oB,
obpasyromuxcst npu ropenun JII'M Ha enunuie
IJIOIIAH JIECHOU TeppuTopun; m, — macca JII'M Ha
€MHULE TUIOIIaJN JIECHOM TEpPUTOPUH, CrOPEB-
11ast pM moape.

ToyHOCTH pacyeToB SMUCCUM NAPHUKOBBIX Ia-
30B 3aBHCUT OT TOYHOCTH MCXOIHBIX JTaHHBIX U OT
UCIIOJIb3yEeMBIX K03((uieHToB BbIOpocoB (I'u-
Ttapckuil u ap., 2006). Mbl CpaBHUIN PE3YJIbTaThI
HAIIUX pacyeTOB AMHUCCHU NMAPHUKOBBIX Ia30B MPHU
NoXKapax I0 BBIIIETPUBEICHHON MeTouKe (C yue-
TOM TOTOJHBIX yciioBui U 3anacoB JII'M no tunam
Jieca) ¢ pacuéTamMu MOXKapHOH SMHUCCHH 110 METO/IH-
ke A. C. [lleftnray3sa (2006), koTopast onpeaensieTcs
yepe3 Maccy €XKEroflHO CrOpaeMbIX OPraHMYECKUX
MaTepUaJIoB U COIEPKaHNE YITIEPOa B HEM.

ITo meromuke A. C. llefinraysa (2006) moxap-
HYIO0 3MUCCHUIO PACCUUTHIBAIIN 1O hopmysie

G=05-R-M, (5)

raie G — noxxapHas smuccus yrepona; 0.5 — nons
yIJIepoJia B CTOPAIOIIEN OPraHUYECKON macce; R —
ko3 dunmenT kousepcuu yriepoaa B CO, = 3.68;
M — macca JecHBIX TOPIOYMX MaTepHUajoB Ha €/IH-
HULy TPONAEHHOW OTHEM TEPPUTOPUU C YUETOM
BUJIOB NOXapoB. {11 Croparomux OpraHuYecKux
MarepuayioB oHa npuHUMaeTcs 30 T/ra mpu Bepxo-
BBIX MOKapax u 12 T/ra nmpu HU30BBIX.

[Ipu pacuérax Mbl IPUHUMAEM MaKCUMaJIbHbIH
negoxer 20 %. Hemoxxerom Ha3pIBaeTCs Macca He-
cropesmmx JII'M nipu 1ecHOM MoKape Ha eINHUILY
wiomaau. Hegoxxer roprounx marepuanoB O3Haya-
€T HEIOJIHOE CropaHue yriepoja, IpHu 3TOM 4YacTb
€ro MnocTymnaer B arMocdepy B BUAE CaXu. YcCTa-
HomieHo (Banennuk, ['eBens, 1975; Kounes, 1977),
YTO XUMMUYECKNN HeOoKeT pu cropannu JII'M co-
crasisier 10-20 % ot ymiepoja, cojepkaiierocs B
TOPIOYUX MaTepuaiax.

JlJ1s OLIEHKHM 3KOJIOTMYECKUX YCIIOBUH Teppu-
TOpUH B pabOTE UCIOIB30BaH METEOPOJIOTUUECKUI
nmoTeHIMan 3arpssHeHust armocdepsr (MII3A),
npemioxkenusiid T. C. Cenereét ¢ coast. (1990,
2015). D10 Ge3pa3mepHBblil KOMIUIEKCHBIM MoKa3a-
TeJIb, KOTOPBIA PACCUUTHIBACTCS 110 GOpMYyJIe

MII3A = (P_+P)/ (P, +P,), (6)

rie P — nosropseMocts, %: P, — ckopocTell BeTpa
0-1 m/c, P,— nHeil ¢ TymaHoMm, P, — nHel ¢ ocaj-
kamu 6ozee 0.5 MM, P, — ckopocTeli BeTpa > 6 M/c.

B uncnurene Gopmynbl yU4UTBHIBAIOTCS METEO-
POJIOTHYECKHE 3JIEMEHTHI, CIIOCOOCTBYIOIIUE 3a-
Ipsi3HEHUIO aTMocdepsl, a B 3HAMeHarese, Crocoo-



B. A. Hsanos, I’ A. Heanosa, E. O. Bakweesa, A. C. Moposos

CTBYIOLIME PACCEMBAHUIO 3arPSI3HAIOUINX BELIECTB.
Uewm Bbiie MII3A, Tem Xyke METEOPOIOTHYECKUE
YCIIOBHS ISl pacCceMBaHus mpuMmeceil B atmocdepe
Ha JaHHou tepputopuu. Ilpn MII3A < 0.8 ycrno-
BUS JUISl pacCeMBaHUs MpUMeEcCeH OaronpusTHHIC,
0.8 > MII3A < 1.2 — ¢ 0o1MHAKOBOH BEPOSITHOCTHIO
MOTYT HaOIIOIaTHCS MPOLIECCHI, CITOCOOCTBYIOLIHE
KaK 3arpsS3HEHHI0 aTMOC(EPHOTO BO3IyXa, TakK
u ce camoouunienuio; MII3A > 1.2 — HebOmaro-
MPUSTHBIE YCIIOBUS AJI paccerBaHUs NMpUMeECei;
MIT3A > 2.4 — xpaitae HeOnmaronpusitHbie (Cenereit
u 11p.,1990, 2015).

PE3YJIBTATBI U1 UX OBCYXJIEHHUE

Ananuz eopumocmu necos. Ha Tteppuropun
Kpacnosipckoro kpas 3a 20142019 rr. 3apeructpu-
POBaHO CBBILIE 9 THIC. TECHBIX MOXKAPOB HA IUIOIIA-
mm 4.75 muH ra. Hanbonee ropumel sieca Hikaero
[Ipuanrapssi, rae €XXeroiHo BO3HUKAKOT COTHH JIeC-
HBIX TIOKapoB (puc. 1).

[Inomanu, nmpolIeHHbIE JIECHBIMH IOXKapamHu
3a paccMaTpuBaeMblii MEPHOA, COCTaBWIM Ooiee
714.8 TeIC. Ta, K 15 % ot oOwmiel mIomEaIu mo-
JKapoB B Kpae.

@DaKTUYECKUI 0KapOOIIaCHbI CE30H Ha Tep-
putopun Huxuero Ilpuanrapes mpopoikaeTcst
Hauaja ampens 10 cepenuHbl oKTOops (oT 173 mo
213 pmeii). [Tuk mokapoB perucTpupyercs B Mae u
utone. Hanbonee HanpsoKeHHBIM B MOXKAPHOM OT-
HoteHuu Obu1 2014 1., Koraa 3a Ce30H 3aperucTpu-
poBan 721 noxap, unu 22.5 % OT Bcex BO3ropaHuit
3a aHAIM3UPYEeMBbIi iepuoy (puc. 2).

Haubonpmas miomaas, npoiieHHas JIeCHBIMH
nokapamu, 3apeructpuposana B 2019 r. u cocra-
Buia 258 Thic. ra, unu 36 % oT Bceil BhIropeBLIeiH
momanauy 3a 2014-2019 rr.

Yactora noxapoB B HuxHem Ilpuanrapee co-
ctaBuia 2.24 ciyyvas Ha 100 TbIC. ra necHoro ponaa
B I'OJl, YTO COOTBETCTBYET «IOBBILIEHHON) CTENECHU
TOPUMOCTH I10 KOJMYECTBY I10KapoB, a IUIOIIA[b,
nporaeHnas oraem Ha 100 TbIc. Ta — 465 ra, coot-
BETCTBYET «OUEHb BBICOKOI» CTETIEHU OTHOCUTEIIb-
HOU TOPUMOCTH JIECOB IO IUIOIIAIH.

Uucno mokapoB BO3pacTaeT B CBSI3U C IOBBI-
IIEHUEM YPOBHsI JOCTYITHOCTH JIECOB JUIsI Hacele-
HUsl (yBeJIMYEHHE KOJMYECTBAa aBTOTPAHCIOPTA Yy
HaceJIeHUs, OBBIIIEHHE TUIOTHOCTHU J0POT), OCBO-
€HUEM JIECOB B YJAJEHHBIX U TPYIHOAOCTYIIHBIX
palioHax, ¢ UCIOJNB30BAHUEM JIECOB JJIS OT/AbIXA H
3arOTOBUTENBCKON pekpeariuu. OCHOBHbBIC MPUYH-
HBI JIECHBIX MTOYKApOB HAa TEPPUTOPUN PErHOHA — HE-
OCTOpPOXXHOE OOpalieHne ¢ orueM B niecy (46 %) u
rpo3sl (39 %).

Puc. 1. [Toxaps! B secHbIx Gopmanmsx Huwxkuero [Tpu-
aHTaphs: B COCHSIKAX 3€JICHOMOIIHBIX (&), Ha BRIPYOKax
(6) 1 B 3a00JI04CHHBIX Jiecax ().

B peruone npeoGnaaaroT HU30BbIE MOXKaphl pas-
HOW MHTEeHCUBHOCTHU (92.9 %). Jlons BepXOBbIX MO-
xapoB cocTtasisieT 7.1 % ot o01ero yrcia moxapos.
[TouBeHHBIX NOXKAPOB 32 pacCMaTPUBAEMbIN NIEPUOJT
HE 3aperUCTPUPOBAaHO. B COCHOBBIX M JTMCTBEHHHUY-
HBIX HACAKACHUSIX 3aperuCTpUpoBaHo Oonee 62.5 %
oT obmiero yncia nokapoB. Hambombinee xommde-
CTBO MIO)KapPOB B CBETJIOXBOMHBIX HACAKACHUSIX BO3-
HukaeT npu I u [V kimaccax noxxapHoi OracHOCTH,
coorBeTCcTBEHHO 44.8 1 26.9 % or 00mero uucia
MOKapOB, TIPU KOTOPHIX OONMBIIMHCTBO THTIOB JII'M
JIOCTUTAET MOXKAPHOU 3PEIOCTH.

Pacrnipenenenue miomaay noxapoB B CBETJIOX-
BOMHBIX HacaxzaeHusXx Hwuxnero Ilpumanrapes mo
rojlaM M I10 THIIaM JIeCa, a TAKKE B 3aBUCUMOCTH OT
BHIa JIECHOTO TOYKapa MpHUBEIeHO B Tao. 1.
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Puc. 2. J[nHamMuka 9uciia W TUTOMIAIN JIECHBIX TIOKapoB Ha TeppuTopun Hmkmero

[Tpuanrapss.

3a paccmarpuBaeMblii TepuoJ HauOoJbLINe
IUIOIIAM, TNPOWJIEHHBIE MOXKapaMH, 3aperucTpu-
POBaHbBI B COCHSIKAX W JIMCTBEHHUYHUKAX 3€JIEHO-
MOIIHOTO U Pa3HOTpaBHOroO TUIOB Jieca (10 90 %
OT ©KETOTHOH TUTOII/IH ITOKAPOB).

Ceopanue necnvix eoprouux mamepuanos. Ko-
JMYECTBO M COCTaB IOKAPHBIX SMHUCCHI 3aBUCUT
OT THIA W KOJMYECTBA CTOPEBIINX TOPIOYMX MaTe-
puaioB, BUAa Moxkapa, METEOPOJIOTHUECKUX YCII0-
Buil U pexumoB ropenus (Kyuenoruit u ap., 1996;
WBanos, Maxkapos, 2002; Meanosa, NBanos, 2015;
Samsonov et al., 2005). Jlecubie roprounie mare-
puaibl, Croparoiige Hpu JIECHOM IoXape, IMpe-
CTaBJICHBI OMAaJIOM, MOACTUIIKON, MEJIKUMH CYXUMH
BETOYKaMH, TpaBaMH M KyCTapHUYKaMH, XBOCH U
MEJIKMMU BETOUYKAMHU JEPEBbEB U MOAPOCTA.

[TonnoTra UX cropaHusi, CKOPOCTb pacnpocTpa-
HEHUSl OTHS, UHTEHCUBHOCTb U JAPYTHE XapaKTe-
PUCTHKHU TOPEHHUSI B CHJIBHOM CTENEHU 3aBUCST OT
CBOMCTB TOPIOYMX MAaTEpUAJIOB, HUX KOJIWYECTBA,
CTPYKTYPBI, XUMHUYECKOTO COCTaBa M BJIArocojiep-
xanus (Kyp6arckuii, 1970), 3amac u cTpykrypa
JII'M — Takxe OT TuMa Jeca, BO3pacTa U €ro ry-
crotel (KypOarckuii, BanoBa, 1987; JludeHkos,
1992).

B tabn. 2 npusenens! cpennue 3amnacel JII'M
JUIs HacaXJACHUH HamOosee NMpeiCTaBICHHbIX TH-
noB sieca Hikuero [Ipuanrapes no omy0OnnkoBaH-
HBIM paHee nanubeiM (MBanoBa, iBanos, 2015; UBa-
HOB U 1p., 2017; Bypsik, Kanenckas, 2020).

3anacel JI'M BapbupylOT B 3aBUCUMOCTH OT
tuna sneca. Koaddunuent BappupoBanus is coc-
HOBBIX HacaxJeHuil paseH 33.2 %, a 17151 TUCTBEH-
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HuyHbIX — 10.2 %. Haumensmue 3anacet JII'M B
COCHOBBIX HaCaXJICHUSIX HAOIIOMAIOTCS B COCHSKAX
JTUIIAHUKOBBIX. OCHOBHAsE 0COOEHHOCTH JIMIIAM-
HUKOBOH T'PYTIIBI TUIOB Jieca — OBICTPOE MOXKapHOe
CO3pEBaHUE, IOITOMY IOXKAPBI B COCHSAKAX JIMILAM-
HUKOBBIX BO3HHMKAalOT B TEUEHHE BCEro IMOXKapo-
OIaCHOT'O CE30Ha.

HamzemHas ¢uromacca IpeBOCTOS M MOAPOCTA
B Hmwxuewm IIpraHrapbe B COCHSIKaX BapbUpOBaa OT
172 no 221 t/ra, B MMCTBEHHUYHHKAX — OT 160 10
198 1/ra. Tlpu 3TOM Ha JOJTIO0 XBOM M BETOUCK JHa-
METPOM MeHee 7 MM, KOTOpble€ MOTYT Croparb MpH
nepebpoce orHs B KpoHbI, Tpuxoautcest ot 4 1o 10 %
Ha/3eMHoM uTomaccs (MBanosa, MBaHoB, 2015).

Panee Hamu sKclepMMEHTaIbHO YCTAaHOBIIE-
Ha pons cropatomux JII'M npu noxkapax pazHOH
MHTEHCUBHOCTH, a TaKXe BBISBICHA 3aBUCUMOCTb
konnuecTBa croparommx JII'M npu noxape ot je-
cormokapHOro rnoka3zarens 3acyxu (MBanosa, lBa-
HOB, 2015; McRae et al., 2006). Ha ocnoBe 3TO#
MH(OPMAIIH MBI PACCYUTAIH KOJIIMYECTBO CTOPEB-
mux JII'M npu ecHBIX IOXapax B pa3HBIX THIIAX
Jieca CBETJIOXBOMHBIX HacaxaeHusx Hukuero [pu-
anrapbs 3a 2014-2019 rr. B 3aBUCUMOCTH OT BHJIA
nokapa u KI1O no ycnoBusim rmoross! (tadm. 3).

Bcero 3a 3TOT mepuoz cropeno mnpu mnoxapax
6onee 12.4 mmu T JITM. Paccunrannas macca cro-
patrorux komrnoHeHToB JII'M coracyercst ¢ JaHHBI-
mu M. A. Codponosa ¢ coant. (2000) no cropanuto
JII'M B CBETIOXBOMHBIX HACAXKICHUIX FOXKHOU Taii-
ru. OcHoBHOE KonmuyecTBo cropesumx JII'M npuxo-
nutesa Ha [1I-V knaccel, a MakcumyM — Ha [V kiacc
MOYXKAPHOM OMAaCHOCTH MO YCJIOBUSIM MOTOfbI, KOT-
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Taoaumna 1. Pacnipenenenue miomaan nokapoB B CBETIIOXBOWHBIX HacaxaeHusix Huknero [Ipuanrapbs
10 ToJIaM U THIIaM Jjieca, ra

Tun neca Fox Bcero
2014 2015 2016 2017 2018 2019
COCHOBBIC HACAKICHUS
Bepxosbvie noscapul
JInmaliHuKOBBIN 3000 3000
3eeHOMOTITHBIH 9330 115 2825 830 300 3830 17 230
Pa3notpaBHbIit 60 51 884 2340 1956 5291
BbarynbHUKOBBIH
Cdaraossrii
UToro... 9390 115 2876 1714 2640 8786 25521
Huszosvle nooicapuvi
JInmaitHUKOBBIH 61 25 360 1 74 8708 9229
3eNICHOMOIIIHBIH 54383 1576 34349 8664 23 499 62 959 185430
PaznoTpaBHbIi 4372 3276 16 847 14 395 40 261 49 473 128 624
BarynsHUKOBBIN 24 3 27
CdarHoBbIit 110 110
Utoro... 58 840 4877 51556 23 063 63 944 121 140 | 323 420
Bcero mococHskam ... 68 230 4992 54 432 24777 66 584 129926 | 348 941
JIucTBEeHHUYHBIC HACAXKICHHS
Bepxosvie noscaput
JInmaliHUKOBBIN
3eTIeHOMOIIIHBIN 90 365 150 4170 4314 9089
PasnorpaBubIii 350 350 300 1573 200 2773
BarynsHUKOBBIH 20 20
Ccarnosbiit
Urtoro... 440 715 450 5763 4514 11 882
Husosbie noscapul
JImmaitHUKOBEIH 40 10 002 10 042
3eTICHOMOIITHEIH 2375 212 8585 3994 23394 16 232 54792
PaszHoTpaBHbII 346 78 11 264 3156 91 991 41 959 148 794
BarynbsHUKOBBIH 4 460 464
Cdarnossrii 209 38 177 38 386
UToro... 2725 499 58 026 7150 115 885 68 193 252 478
Bcero moaMCTBEHHUYHHKAM ... 3762 449 58 741 7600 121 648 72 707 264 360
N Toro BcocHIKAX 71992 5441 113 173 32377 188232 | 202633 | 613301
U JINCTBCHHUYHUKAX.. . .
Taoaumna 2. 3anac HanouBeHHBIX JII'M B CBETIIOXBOMHBIX HACAKICHUSX, T/Ta
Tpasbl Mxu, nmuiaiiHuKu
Twum neca Omnan VAI'M Bcero
U KyCTapHUYKH U TIOJICTIIIKA
CocHAKHI
JInmaitaukoBEIit 0.2+0.04 2.7+£0.59 92+19 6.4+1.13 18.5
3eeHOMOTIHBIH 0.7+0.11 3.8+£0.28 17.5+3.10 10.7 +2.68 32.7
PasnoTrpaBHbIii 20+£04 5.0+£0.78 16.8 +£2.56 13.2+2.24 37.0
BarynbHUKOBBIH 24+05 5.0+0.69 19.9+2.23 11.3+2.14 38.6
CdarHoBbrit 1.9+04 3.0£0.38 182+2.2 6.0+1.2 29.2
JIucTBeHHUYHUKH
JInmaitHuKoBBIi 0.3+0.03 23+0.5 227+ 1.8 7.7+1.6 33.0
3eeHOMOTITHBIH 0.9+0.12 4.0+0.36 244+24 13.1+1.9 42.4
PasnoTrpaBHbIii 2.8+04 3.7+£0.55 17.8+2.21 12.7+2.0 37.0
barynbHUKOBBIH 3.0+ 0.6 32+0.29 28.1+3.54 7.0+13 41.3
CdarHoBbrit 2.7+0.6 4.1+£0.73 252+2.17 43+09 36.3
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Taoauna 3. Konmmyectso cropesmmx JII'M npu nokapax B CBETIIOXBOWHBIX HacakaeHussx HmxHero [Tpuanrapbs

B 3aBHCHMOCTH OT Kjacca noxapHoii ormacHoctu (KI1O), T

KITO 1o yCaoBUsIM TTOTOJIBI KonuuecTBo
Tun neca
I 1 | 11 v Y, cropesiuux JITM
CoCHOBBIC HACAKICHUS

Bepxosvie noscapul
JIMmaitHUKOBEIH 31260 31260
3eeHOMOIITHBIH 214 90 741 3316 826 15 048 3422 829
Pa3norpaBHbIit 39090 45 577 39 866 124 533
barynbHUKOBBII
Cdaruossrii
UToro... 70 564 136 318 3356 692 15 048 3578 622

Huszosvie noocapuvi
JInmaliHuKOBBIN 17228 192 299 3808 21 527
3eIeHOMOIITHBIH 2113 3168 636 425 1 886 487 247 084 2775277
PasnotpaBHbIit 2240 17 360 612 802 1075 164 88232 1795 798
barynbHUKOBBII 44 28 123 52 247
Ccarnossrii 416 47 463
UToro... 21625 21 164 1 249 649 2 965 506 335368 4593312

JIucTBeHHIYHBIC HACAXKICHHUS

Bepxosvie noocapol
JInmaiiHuKOBBIN
3eJIeHOMOIIHBII 511 75 529 29 650 49 945 155 635
PaznorpaBHbilii 9606 6616 16 222
barynsHUKOBBIN 505 505
Cdarnosarii
UToro... 511 85135 36771 49 945 172 362

Husogvie nosicaput
JInmaiiHuKOBBIN 4271 219 33 4523
3eJIeHOMOIIHBIN 3507 32091 183 443 156 308 815202 1190 551
PasHorpaBHbIit 23 445 8298 192 422 1372176 1106 043 2702 384
baryasHUKOBBII 90 8766 8856
CdaraoBbrit 192 498 3354 195 852
Utoro.. 223 721 40 608 375988 1 540 604 1921 245 4102 166
Bcero.. 245 346 132 847 1 847 090 7 899 573 2 321 606 12 446 462

Jla IOCTUTAIOT COCTOSIHUSI MTOKapHOM 3pEIOCTH BCE
Buanl JITM.

Oyenka smuccuti napHUKo8vlX 2a308 NpuU No-
oicapax. Vcnionb3ysl MOJdy4YeHHbIE JaHHbIE O KOJIH-
yectBe cropatomux JII'M, Mbl paccuvTaiu 1o Bbl-
meykazanHoi meronuke (IIporpamma MI'OUK ...,
2006) exerogubie noxapusie smuccun (CO-CO,,
CH,, N,O) no Ttumam neca COCHSIKOB M JHCTBEH-
HUYHUKOB U 10 BuAaMm mnoxapos 3a 2014-2019 rr.
(Tabm. 4).

[IpoBenennsble pacdyeTsl MOKa3ajid, 4YTO B CBET-
JIOXBOWHBIX HACaXJICHUSAX TMOXKAPHBIE JMHCCHUH,
Kak 1 konudecTBo croparomniux JI'M npu noxapax,
OTIpe/IETSIETCS] TUIIOM JIeCa U MOTOJHBIMU YCIIOBU-
SAMH. DMHUCCHHU TI0 ToJaM U3MeHsTes oT 167.8 1o
589.7 tbic. T. [Ipu 3TOM BKJIa]] COCHAKOB U JIUCTBEH-
HUYHUKOB B AMHCCHUIO TIPU TIOXKApax pa3indyaeTcs
o rogam (puc. 3). CocHAKU ObICTpEE JOCTHTAIOT
COCTOSIHMSI TIOXKAPHOM 3pEIOCTH M Yalle TopsT, Mo-
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3TOMY UX BKJIaJ] B OXKAPHYIO SMHUCCHUIO 32 BECh pac-
CMaTpuBaeMbli epuoJl mpeodiaaeT.

Macca TapHHKOBBIX Ta30B TPH JIECHBIX TO-
’Kapax 3aBHCHUT HE TOJIKO OT CKOPOCTH TOPEHUS U
pasMepoB ouara TOpPeHHs, HO M OT KO3 (hUIIMEeHTA
BBIOPOCOB (K (), KOTOPBII ONpeNesIeTCsl TUIIOM pac-
TUTETBHOCTH M yCJIOBUSAMHU ropeHus. 1o maHHBIM
D. E. Ward u C. C. Hardy (1991), npu cropanuu
1 Kr aGCOJIFOTHO CYyXOro JIECHOTO I'oprouero oopasy-
erca 1.6 xr CO,. Ilo HamMM 3KCHIEpUMEHTAIbHBIM
nanubiM (MBanoa, MBanos, 2015), B necax cpen-
Hell 1 rokHOM Taiirm Cubupu npu cropanuu 1 kr
a0COJIIOTHO CYXOT'0 TOPIOYEro B cpeaHeM oOpasy-
ercs 1.48 xr CO,. B Pacnopsixenun MuHnpuposl
Poccum ot 16.04.2015 Ne 15p (2015) npetararorcst
cienytomue ko3¢ puruents! Biopoco: CO-CO, =
= 1515 r/kr, CH, = 2.7 r/kr, N,O = 0.07 r/kr.

Hcnonb30BaHre COOTHOUICHUS! KOHIIEHTPAIHH
Pa3IMYHBIX YIIEPOAOCOACPKALIINX Ta30B B IMHUC-
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Tadumua 4. DMuccus NapHUKOBBIX TA30B IIPU MOXKapax B pa3HbIX THNax jeca Huwxkuero [Ipuanrapss, T

Tun neca fox DmMuccus
2014 2015 2016 2017 2018 2019
COCHOBBIC HACAKICHUS

Bepxosvie noscapol
JInmaliHUKOBBIN 46 265 46 265
3eeHOMOTITHBIH 323751 3837 98 028 28 801 10410 170 410 635 237
Pa3notpaBHbIit 1674 1423 24 664 19 530 96 728 144 019
barynbHUKOBBII
CcaruoBsrii
UToro... 325425 3837 99 451 53 465 29 940 313403 825521

Hu3zoebie noocapul
JIMTaitHUKO BRI 738 302 4356 12 895 318 850 325153
3eJIeHOMOITHBIH 1185549 | 40271 930858 | 234794 | 636823 | 1806037 | 4834332
PasHoTpaBHBII 96 621 72 400 372319 | 318130 889768 | 1431472 | 3180710
barynsHUKOBBIN 324 41 365
CdarHoBbrif 649 649
HUroro ... 1283232 | 112973 | 1307533 | 552977 | 1528135 |3 556359 | 8341209
Bcero BcocHAKax ... 1608 657 | 116810 | 1406984 | 606442 | 1558075 |3 869762 | 9166 730
JlvcTBEeHHUYHBIC HACAKICHHS

Bepxosvie nosicaput
JInmaliHUKOBBIN
3eTICHOMOTITHBIHA 18 245 15 575 185 565 370 478 589 863
PasHoTpaBHBIit 12915 11 070 32 140 10 005 66 130
BbarynpHuKoBbII
CdarHoBbrii
UToro... 31160 15575 11 070 217 705 380 483 655993

Hus3zoevie nodicapot
JInmaiHUKOBBII 324 63 244 63 568
3e1eHOMOITHBIT 84 550 7547 305 626 142 186 832826 | 580694 | 1953429
PasznoTpaBHBIiIH 93 766 27 768 400 998 112354 | 3274880 | 207884 | 4117650
BarynsHUKOBBIN 113 12972 13 085
CdarnoBsrii 15678 286 327 302 005
HUroro ... 178 429 50993 992 951 254540 [ 4121002 | 851822 | 6449737
B cero BaucrBeHHM4yHUKaxX ... | 209 589 50993 | 1008526 | 265610 |4338707 | 1232305 | 7105730
Bcero... 1818246 | 167803 | 2415510 | 872052 | 5896782 | 5102067 | 16 272 460
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Puc. 3. DMuccun mapHUKOBBIX ra30B IpU MoXapax B
COCHOBBIX (/) W JUCTBEHHWYHBIX (2) HACaXICHHSIX
Huxnero IIpuanrapss.

10

CHSIX TTIO3BOJIUJIO paccuuTarh quddepeHInpoBaHHO
M0 TOAAaM SMHUCCHIO TApPHUKOBBIX Ta30B MPU HU30-
BBIX U BEPXOBBIX NIOXkKapax B CBETIIOXBOMHBIX Jiecax
Hwxuero IMpuanrapes 3a 2014-2019 1T oHa cocTta-
Brna 16.2 mutH 1 (Tab. 5), mpu HU30BBIX TTOKApPaAX —
B cpenHeM oT 119 10 4252 Teic. T, @ IPU BEPXOBBIX —
oT 4 10 325 ThIC. T.

Mpbl paccuuTany CpeaHEB3BEUICHHOE KOJIUYe-
CTBO TMApHUKOBBIX Ta30B, BBIJCISIOMIUXCA B pas-
JIMYHBIX HacaXJICHHSX (Tao. 6)

[Ipu 3TOM, MO pacUYETHBIM IAHHBIM, IMHCCHUS
CO-CO, mpeobnanaer (6osee 99 %) u Ha ocTab-
Hble ra3bpl npuxoaurcs meHee 1 %. Omuccun map-
HUKOBBIX T'a30B BApBUPYIOT 110 TOJIaM U B HanboJee
3aCyILIUBBIE OXKAPOOIACHBIE CE30HbI YBEITUYMBA-
IOTCS B ICCATKH pa3 (Tadi. 7).
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Taéauna 5. Omuccust CO-CO,, CH, u N,O npu JiecHbIX NO)Kapax B CBETVIOXBOMHBIX HacaxaeHusx 3a 2014-2019 rr, 1

Ton CO-CO, CH, N,O Htoro
CocHOBbIE HACAKICHUSA
Bepxosvie nodcapui
2014 324 980 430 15 325 425
2015 3831 5 1 3837
2016 99 319 127 5 99 451
2017 53394 69 2 53 465
2018 29 900 39 1 29 940
2019 312 989 400 14 313 403
Uroro... 824 413 1070 38 825 521
Hu3zo6vie noscapul
2014 1 281 540 1633 59 1283 232
2015 112 824 144 5 112 973
2016 1305 809 1664 60 1307533
2017 552247 705 25 552977
2018 1526120 1945 70 1528 135
2019 3551670 4525 164 3556359
Uroro... 8330210 10616 383 8 341 209
N ToT 0 MmO COCHSIKAM ... 9154 623 11 686 421 9166 730
JlucTBEeHHIYHBIE HACAXKICHUS
Bepxoguie noscapui
2014 31118 41 1 31160
2015 - - - -
2016 15554 20 1 15575
2017 11 055 14 1 11 070
2018 217 417 278 10 217 705
2019 379 981 485 17 380 483
Uroro... 655 125 838 30 655993
Husoevie noscapoi
2014 178 193 228 8 178 429
2015 50925 66 2 50993
2016 991 641 1265 45 992 951
2017 254 204 324 12 254 540
2018 4115 568 5244 190 4121 002
2019 850 698 1085 39 851 822
Hroro... 6441229 8212 296 6449 737
W Toro mo IMCTBEHHHUYHHUKAM ... 7096 354 9050 326 7105 730
Bcero 3a2014-2019rr. ... 16250977 20 736 747 16 272 460
Taoauna 6. CpegHEeB3BEIIEHHOE KOJUYECTBO MAPHUKOBBIX ['A30B, BBIICISIIOIIMXCS MPU IOXKapax
B Pa3IMYHbIX HACAKICHUSAX, T/Ta
Hacaxnenus IMoxap CO-CO, CH, N,O
CocHoBBIE Huzogoit 21.8 0.039 0.0010
BepxoBoit 333 0.062 0.0016
JlucTBeHHUYHBIE Huzogoit 24.6 0.044 0.0011
Bepxosoit 41.1 0.080 0.0021
Tab6auua 7. Omuccus CO-CO,, CH, n N,O npu necHpix noxapax 3a 2014-2019 rr,
Ton
Tas 2014 2015 2016 2017 2018 2019 e
CO-CO, 181531 167 580 2412323 870 900 5889 005 5095338 | 16250977
CH, 2332 215 3076 1112 7506 6495 20736
N,O 83 8 111 40 271 234 747
Bcero... 1 818 246 167 803 2415510 872 052 5896 782 5102067 | 16272460

CUBUPCKUU JIECHOU XYPHAJL Ne 6. 2021
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Tabaumna 8. HI/IpOFeHHaH OMUCCHS ITAPHUKOBLIX I'a30B, paCCUUTAHHAA 110 pa3HbIM METOJAUKAM

Tnomas, ITo meromuke MI'OUK | ITo meromuke A. C. Uleitnrayza
Ton PO ICHHAS DMuccus
TIOXKAPAMH, T4 | 1o s HIKOBEIX TA30B, T yaenbHas1, T/Ta | MIAPHUKOBBIX T'a30B, T yaenbHas, T/ra
BepxoBsle noxapst
2014 9830 356 585 36.2 542 616
2015 115 3837 334 6348
2016 3591 115 026 32.0 198 223 559
2017 2164 64 535 29.8 119 452 '
2018 8403 247 645 29.5 463 846
2019 13 300 693 886 52.2 734 160
Cpenuee... 246 919 35.5 344 107 55.2
UToro... 1481514 2 064 645
Hu3zoBble noxapsl
2014 61 565 1 461 661 23.7 1360 586
2015 5376 163 966 30.5 118 809
2016 109 582 2300 484 21.0 2421762 1
2017 30213 807 517 26.7 667 707 ’
2018 179 829 5649 137 314 3974 220
2019 18 933 4408 181 233 4184259
Cpenuee... 2465157 26.1 2121224 22.1
UToro... 14 790 946 12 727 343
Bcero.... 16 272 460 14 791 988

MBI CpaBHMIIM pe3yibTaThl pacu€TOB SMUCCHH
MIaPHUKOBBIX ra30B IIPU M10KAPaX B CBETIIOXBONHBIX
necax Hwxknero Ilpuanrapes no meronuke MI'OMK
(ITporpamma MI'OUK..., 2006) ¢ pacueramu mo-
xapHoil smuccun no metoauke A. C. Illelinraysa
(2006) 3a mepuon ¢ 2014 mo 2019 1. (Tabdm. 8).

Cpennsisi ynenbHas SMHUCCHUS TIPH BEPXOBBIX
nmoxkapax, paccuutanHasi mo meroauke MIDUK,
paBHa 35.5 T/ra, uro Ha 35 % MeHbIIE yAETHHOMN
aMHUccHH, paccuntanHoi o metoauke A. C. [lleiin-
ray3a (2006) — 55.2 t/ra. D10 00yCIIOBIEHO TeM,
yTo npu pacuerax no meroauke MI'DUK (Ilpo-
rpamma MI'OUK..., 2006) yuuTsIBajics He TOIbKO
THUII Jeca, C KOTOPHIM CBS3aHbl COCTAaB M CTPYK-
Typa JII'M, HO 1 KilacC MOXKapHOM ONACHOCTH I10
MOTOJIe, ONPENEISIIOUIMI  BbICBIXaHUE TOPHOYUX
MarepuasoB. JTO MO3BOJIET Oosiee TOYHO YUeCTb
konuyecTBO croparomux JII'M npu noxape u
paccuuTarh moxapHyto smuccuito. IIpu pacuerax
no meroguke A. C. lleitnraysa (2006) ynenbHas
SMUCCHSI HE M3MEHSIeTCA 10 ToJlaM, TaK Kak KOJIU-
yectBo croparwomux JII'M Ha 1 ra mpuHumaetcs
ITOCTOSIHHBIM.

CymiecTBeHHBIE pa3Nuuus OOBICHAIOTCS pa3-
HBIMHM TOAXOAAaMH K OIleHKe KonmdecTBa JII'M,
CroparoluX MpH BEPXOBBIX MOkapax. B meroauke
A. C. Ule#inraysa (2006) npu BepXOBbIX TOMKapax
CUMTAIOT Maccy CropeBHIMX HamnouBeHHbIX JII'M u
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CTBOJIOBOM JPEBECHHBI, KaK U B HEKOTOPBIX JPYTUX
paborax (Tumodeesa, ['apmbimes, 2017).

Ho u3BecTHO, YTO NpH BEPXOBBIX MOXKAapax y
JIEPEBHEB CTOPAIOT JIMIIL XBOS, JTUCTBA M BETOYKH
0 7 MM B MaMeTpe, a CTBOJBI U Cy4bs I€PEBHEB
MOTYT TOPETh B MOJIOJIHSIKAX U PEIKO BO B3POCIBIX
Hacaxnenusx (KypOarckuii, 1962).

Kpome Toro, B pacuerax Mo METOJHUKE
A. C. Uleitaraysa (2006) He y4UTBIBAETCS KOJIUYE-
CTBO CrOpaeMoro JIECHOTO MarepHualia B 3aBUCHUMO-
CTH OT MOTOJHBIX YCIOBHM, KaK MPU HU3OBBIX I10-
Kapax, TaKk ¥ TP BEPXOBbIX. Pa3HuIIa B cropeBImmx
JII'M npu HUBOBBIX TOXKApaX MOXKET JOCTUTATh
6—7 pa3, a mpu BepXxoBbIX nokapax — 1.6—1.8 pasza.

B cpenneM smuccHs mapHUKOBBIX I'a30B 3a pac-
CMaTpUBAEMbIli NEPUOJ, PACCUUTAHHASI C YYETOM
THUIIA Jieca U Kjlacca MoKapHOH OMacHOCTH, IPEBBI-
nraet 0onee yem Ha 1480 ThIC. T AMUCCHIO TIPHU TIO-
kKapax, paccuntanHyto no metoauke A. C. Llleiin-
ray3a (2006). Paccuutannasi HaMU OTHOCHUTENbHAS
W3MEHYHMBOCTh YAETHHOW IMHCCHUU TIPU HHU3OBBIX
Mokapax 1o rojiaM 3HauuTelsibHast U paBHa 35.8 %.
CpaBHeHHe pe3y/IbTaToB, MOJYYEHHBIX MO ABYM Me-
TOJaM pacyeTa, MOKa3bIBaeT, YTO CPEIHSS pa3HuLA
YAEIBHON SMUCCHH ITPH HU30BBIX MOXKApax COCTaB-
nset 4 T/ra, uin okojo 15 %.

Takum 00pa3zoM, pacyeT 3MHUCCUU MAPHUKOBBIX
ra30B [10 METOJMKE C yYETOM THIIA JIeca 1 Kiacca IMo-
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JKapHOH ONaCHOCTH, ONPEJEIISIOIINX COCTaB, CTPYK-
TYpY U BBICBIXaHHE TOPIOYMX MaTepHallOB, MO3BO-
asietT 6oJiee TOYHO y4ecTh KOJIMYECTBO CTOPAIOIINX
JII'M 1 COOTBETCTBEHHO MOKAPHYIO SMUCCHIO.

DKonozuveckoe 6auUAHUE NUPOEHHOU IMUCCUU.
[Ipu necHbix moxkapax B aTMoc(epy MOCTyHarOT
NPOAYKTHl TOPEHHUs HE TOJBKO B Ta3000pa3HOM
BUJIC, HO U B BHUJE a’3pPO30JICH, MPEICTaBISIOMINX
c000i1 cMECh a3PO30JIbHBIX YACTHI] PA3IUYHBIX pa3-
MEpOB, OKa3bIBAIOIIMX BIUSHUE HA MOMIOIIEHUE U
paccestHe COJHEYHOIO CBETa, NPOTEKaHHE XUMU-
YEeCKUX TIPOIeCCOB B armocdepe, hopMupoBaHHE
cMoOra ¥ TYMaHOB, a TaK)Ke Ha YaCTOTY BABIXaeMOTO
Bo31yxa (AHzpeeBa u ap., 2006).

Ha tepputopun Hmxnero [Tpuanrapss moxapel
BO3HUKAIOT B TEUYEHUE BCETO MOKAPOONACHOI0 Ce-
3oHa. Harmpumep, B 2014 1. oHM AJTMIIKCH B TEUEHUE
95 nueit, aB 2019 1. — 121 nenb. B pe3ynbrare noxa-
POB IIPOUCXOIUT 3abIMIICHHOCTD JIECHBIX TEPPUTO-
puii, U3-3a KOTOPOMl HEBO3MOXKHBI aBHAperchl Ha
MECTHBIX aBHAJTMHUSX U IJIAaBAaHUE CYIOB 110 PEKaM.
[TonoOHnas 3anpIMIIEHHOCTD TeppuTopuu B KpacHo-
sipckoM Kpae Habmonanack B 2018 u 2019 T

s OLIEeHKHM SKOJOTMYECKUX YCIOBHM TeppH-
TOPUHU MBI UCTIOIB30BAI METEOPOJIOTHUECKHUNA TI0-
TeHIman 3arpssuenus armocgeps (MII3A), npen-
noxennwstii T. C. Cenereii ¢ coast. (1990, 2015).
CornacHo mpoBeAeHHBIM Hamu pacuetam MII3A
11 Huoxaero 1Ipuadrapes, TOrogHbIE YCIOBHUS Xa-
PaKTEepU3YIOTCSl JOBOJILHO HM3KOH CIIOCOOHOCTBHIO
aTMoc(depsl K pacCEMBaHHIO a9PO30JIbHBIX SMUCCHI
npu JecHbIx noxapax (MIIBA , = 1.61). Ilokasa-
tenu MII3A mno wucciegyeMbiM rogam OCTaroTCs
BBICOKMMHU B TE€UEHHE BCETO IMOXKapOOIMaCHOro ce-
30Ha, YTO OOYCJIOBJIEHO HEOONBIINM KOIUYECTBOM
OCAJIKOB U CPaBHHUTEIHHO OOJBIION MOBTOPSIEMO-

VI | VI
Mecsig

—e--2014r. —m—=2015. ——2016T.
—-0--2017r. —x—2018 . --=--2019 1.

Puc. 4. MeTeoponorndecKiil MOTEHITHAN 3arpsI3HEHUS
arMocepbl B MM0XKapooIacHble CE30HbI HA TEPPUTOPUH
Hwxnero IIpuanrapss.
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cThio TymMaHoB. B nenom 3a 2014-2020 rr. 3adux-
cupoBaHo Juub 43 % ciayyaeB ¢ arMOC(HEPHBIMU
nporeccaMu, ONaronpUsTCTBYIOUIMMU OYHICHUIO
armocdepsr (puc. 4).

OTHOCHUTENBHO OJaroNnpusTHBIE MOTOIHBIE yC-
JIOBUSI TIPU PAaBHOBEPOSITHBIX (aKTOpax 3arpsizHe-
HUSL aTMOoc(epsl M ee CaMOOYMIICHUSI OT AMUCCHH
OT JIECHBIX TIOKapOB HAONIOIAIOTCSI BECHOM M OCe-
HBIO, KOTJIa PErHUCTpUpyeTCs] HauOOJbIIEee YHCIIO
BeTpeHbIX aHell. HeOmaronpustHeie ycinoBus pac-
CEMBAHUS SMUCCHUH OT JIECHBIX TTOKapPOB CKJIAIbIBA-
IOTCSL B JICTHHE MECSIIbI, KOTOPbIE XapaKTepU3yIOT-
Cs1 BBICOKOH MOBTOPSIEMOCTBIO IITHIICH, TPU3EMHBIX
MHBEPCHH M BO3HUKHOBEHHEM PAJIMAIIUOHHBIX TY-
MaHOB M3-3a cJ1a00il TOBTOPSEMOCTH BETPOB CO
CKOpOCTbIO Oosiee 6 m/c.

3AKJTIOYEHUE

[IpoBeneHHBIMU  UCCIIEOBAHUSIMU ~ YCTAHOB-
JeHo, uto Ha Tepputopuu Huxkuero Ilpmanrapbs
PETYIASIPHO BO3HUKAIOT JIECHBIE TIOXKApbl, HaH-
OoJblliee KOJMYECTBO KOTOPBIX PETUCTPUPYETCS B
CBETJIOXBOMHBIX Jiecax (10 62 %). Exerongusie mno-
JKapHbIE dMHUCCUM TNApHUKOBBIX Ta30B BapbHUPYIOT
ot 160 TeIC. T (2015 1) MO 5649 THIC. T (2019 T),
YBEJIIMYUBASICh B 3aCYIUIMBbIE TOJbI B ACCATKHU pas.
3a 2014-2019 rr. mpu NeCHBIX MOXKapax B PEruo-
HE BBIIEUIIOCH Ooiee 16 MITH T HapHUKOBBIX I'a30B
¢ mnpeobdnaganuem CO—-CO,, U3 KoTOpbhIX Oojee
10 MiH T 3a mocaenHue 2 roja.

B pesynbrare moxapHbIX 3MUCCHM B TEUCHHE
MOKAPOOIIACHOTO CE30Ha BO3HHUKAET 3aJbIMJICH-
HOCTb JIECHBIX TEPPUTOPUH. BIMSIOIIAs HA 370-
POBbE M KHU3HENEATENbHOCTh HaceleHus. B ator
HEepUO CO3JAI0TCS YCJIOBUS, OMaronpusTHbIC JUIS
BO3HUKHOBEHHs 3ajbIMiieHus. HeOmarompustHble
YCIIOBUSl pAcCEUBAHMUsI SMHUCCHHM OT JIECHBIX IIO-
KApOB CKJIA/JbIBAIOTCS UMEHHO B JIETHUE MECSIIBI,
KOTOpBIE XapaKTEPHU3YIOTCSI BBICOKOM MOBTOPSIEMO-
CTBIO IUTHJIEH, IPU3EMHBIX UHBEPCUN U paaualu-
OHHBIX TyMaHOB. OTHOCHUTEIBHO OJIarONPHUSTHHIC
MOTOAHBIE YCJIOBUS (NIPH HAMWYUU (PAKTOpOB 3a-
TPSA3HEHMS]) IO CAMOOYMILIEHUIO aTMOC(heEphI OT 3a-
IPA3HEHUS TOKAPHBIMHU AMHUCCUSIMHU HAOIIOIAI0TCS
BECHOH 1 OCEHBIO, KOT/Ia PETUCTPUPYETCS] HAaHOOIIb-
1iee KOJIM4eCTBO BETPEHbIX JTHEH.

Takum 006pazom, JETOM MHOTOYHUCIIEHHBIE JIeC-
HbIE TIOKapbl Ha Tepputopun Hwxuero Ilpmanra-
Pbsl M HU3Kast CIOCOOHOCTh CAMOOUHUIIICHUS 33 TbIM-
JEeHHOM aTMocdepbl CO3Jal0T HeOIaronpHusITHbIE
yCIIOBUSL JUISL 3JI0pPOBbSI U KM3HEIEATEIbHOCTH
HACeJIeHHs, a 3T0 TpeOyeT yCHJICHHsS Mep IO Tpe-
JYIPEXIEHUI0, CBOEBPEMEHHOMY OOHApPYKEHUIO U
TYLIEHUIO JIECHBIX MOYKAapOB B JAHHOM PETHOHE.
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ESTIMATING OF GREENHOUSE GAS EMISSIONS FROM FIRES
IN LIGHT CONIFEROUS FORESTS OF THE LOWER ANGARA REGION
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Every year, hundreds of forest fires occur on the territory of the Siberia. It is established that in recent decades there
has been an increase in the number and area of forest fires, respectively, the volume of pyrogenic emissions increases
too. During fires gas-aerosol emissions are released the volume of which is determined by the intensity of the fire
and the burnt forest combustible materials. The paper presents calculations of greenhouse gas emissions from fires in
light coniferous forests of the Lower Angara region for 2014-2019. Using data on the amount of forest combustible
materials burned in a fire, the mass of greenhouse gases released during fires is calculated, depending on the type
of fire, the type of forest and weather conditions that affect the drying of combustible materials., The estimated
greenhouse gas emission from fires in light coniferous forests ranges from 5.9 to 37.5 ton/ha, depending on the type
of fire and the type of forest. Each year, in the light coniferous forests of the Lower Angara region, greenhouse gas
emissions from fires vary from 160 to 5649 thousand tons, on average more than 2300 thousand ton/ha per year.
In total, during the period under review, according to the calculated data, more than 16 million tons of greenhouse
gases were released during forest fires, with a predominance of CO—CO,,. It is revealed that unfavorable conditions
of dispersion of emissions from forest fires are formed in the summer months, characterized by a high frequency
of calm, surface inversions and radiation fogs. Relatively favorable weather conditions in the presence of pollution
factors for self-cleaning the atmosphere from fire emissions are observed in spring and autumn, when the greatest
number of windy days is recorded.
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