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[Mocrynmia B pepaxipmo 2.07.2019 r.

B cosmanHOi TeonH(bOPMAIIMOHHON CHCTEMe TIPOBOJNTCS aHAJIN3 3arpsi3HEHUsT atMocdepbl OT MOKAPOB OCY-
meHHbIX TopdsaHnKoB ToMckoil 06.1. Ha Tepputopusx Bakuapckoro u Illerapckoro secHmdyecTB. BbrumcieHs! Tma-
paMeTpbl TOPH30HTATBHOTO 1 BEPTHKAIbHOTO BO3MYIIEHHS B c1oe aTMocdepbl OT TMoKkapa Ha ydacTke VIKCHHCKOTO
60J10Ta, KOTOpbIE BKJIIOUAIOT MAKCHMAJIbHbBIH BEPTUKAJIbHBIA PasMep KOHBEKTHBHON KOJOHKH (CMech ¢ BO3LYXOM
[POAYKTOB IMOJHOIO U HEMOJHOTO CrOPaHHS TOIUIMBA, TOAHUMAIONIAACS HAJ OYarOM II0XKapa), TEILIOBbIIe/IeHHe
U CKOPOCTb PACIIPOCTPAHEHHS adPO30JIbHOTO 06JaKa MPOLYKTOB FOPEHNUSI.

Ha ocHOBe TeoJaHHBIX I JaHHBIX 110 GIOMacce PacTHTeJbHOTO IOKpoBa ydacTKa VIKCHHCKOTo 60J0Ta paccym-
TaHbI 00beMbI BHIOPOCOB 3arpA3HAIONINX BellecTB OT mokapa. IlokaszaHo, 4To B atMocdepy HOCTYIIIO 3HAUNTETb-
HO€ KOJIMYECTBO OKCH/IA YIJIepo/a, MMOKCH/IA YIIepo/a, MeTaHa.

B HacTosiiiee BpeMst 1 JaHHOTO yYacTKa XapaKTePHO BOCCTAHOBJIEHIE PACTUTETBHOTO MOKPOBA, PACCUNTAHA
TOJTOKUTETbHAS TITHAMIKA BereTaimonHoro niaekca NDVI. Hakorutenite 6uoMaccs! Ha yuacTke VIKcHHCKOTO 60JI0Ta,
HAJTNYNe CYXOCTOSI, a TaKKe CEeTH JOPOT CBUAETETbCTBYET O BBICOKUX PICKAX BO3TOPAHUS PACTUTETBHOCTH 1 Topda
u BbIGpoca B aTMocdepy 3arps3HSIONINX BeIecTB.

Katouesvie cosa: noxapsl, rapu, KOCMUUECKHe CHUMKH, TeoJaHHbIe, Jeca, 60J0Ta, atMocdepa, 3arpsa3Hsio-

mee BemtectBo; fires, burnt areas, satellite imagery, geodata, forests, swamps, atmosphere, pollutant.

BBeaeunune

ITo pamubiM [1], eskerogHo Ha dYacTH 3eMesib
secuoro ¢ouma Poccum, obmas momanb KOTOPOTO
1144,8 mutH ra, ipoucxomar noxkapsl. Tak, B 2017 r. 6bI-
J0 3apeructpupoBano 10226 JiecHBIX TOXKapoB 00TIeil
maomazapio 3208,6 teic. ta [1]. Ha topdsanukax, mio-
a/Tb KOTOPBIX B Poccumt BMecTe ¢ 3a007109€HHBIMU MEJTKO-
oTopOBaHHBIMU 3eMJISIME cOCTaBJIsIeT Gostee 370 MJIH ra,
B HauboJiee 3aCyIIUBbIe TOAbI B Pe3yJbTaTe KPYITHBIX
MOKapOB BBITOPAIOT COTHH TBHICSY KyGOMETPOB TOP(dsi-
HBIX MeCTOPOKAeHMIT [2] n BbIIEIAETCA 3HAUNTENIbHOE
KOJIMYECTBO JbIMa 1 TOKCHMYHBIX Ta30B — MeTaHa, yrJje-
KICJIOTO W yTapHOTO Ta3oB, (opMajbIernjia, OKCHI0B
a30Ta, apoMaTHYeCKHX YTJIEBOAOPOJIOB, OeH3amHpeHa.

BceaenicTBie JeCHBIX TMOKAPOB MTPOUCXOIAT TTOTEPS
yIJIepo/ia, HAKOTIEHHOTO PACTUTETHHOCTHIO, U AMUCCHUS
MApHUKOBBIX Ta3oB B aTMocdepy. Ilpu momgbeme apiMa
Ha 2—3 KM KpYIIHbIE JIECHBIE TIOXKAPbI COMTPOBOK/IAIOTCS
UHTEHCHBHBIMH TETJIOBBIMH BO3MYIIEHUSIMU B atMocde-
pe 1 o6pa3oBaHIeM OOIUPHBIX 30H 3aJbIMJICHISA U 3a-
ra30BaHHOCTH TIPOAYKTaMu TopeHst (OKHCHIO U JABYOKH-
CBIO YIJIepo/ia, OKCHJIAMH a30Ta, TBEPABIMU YaCTHIIAMU
U JIPYTUMH XUMHYECKUMU CcoeJinHeHnamMn). JIHoKcu/
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yTJIepo/ia BHOCUT HanbOJIbIINil BKJIA/ B CO3/IaHUE <Iap-
HUKOBOTO 3(dexTay, 4TO CIOCOOCTBYET MOBBLIMIEHUIO
TeMIIepaTypbl aTMOcepbl, a ABIMOBOI a9P030Jib CIIOCO-
6eH 9KpaHNPOBATD COJTHEYHYIO pajualinio. BbIXo[ Ibi-
MOBOTO a3PO30Jis1 MPU CTOPAHUU JIECHBIX TOPIOYNX Ma-
TepuasioB — 2..5% oT o6Iieil Macchl TPOJYKTOB TOpe-
Hust (yriist, 30011, Tazo-aspososieii) [3].

B nacrosimiee BpeMst 3a py6eskoM 1 B Poccuut pa3Bu-
BaIOTCSI METO/IbI OOHAPY KEHIS 0UaroB TOKapOB, OIEHKN
CTeINeHN TMOBPEXIEHUS ToXKapaMu U KapTorpadupoBa-
HUSI CTOPEBIIUX TLIONIA/eil M0 JOCTYITHBIM B HHTEpHETE
kocmuuecknM cHuMkaM (KC) Landsat-8, MSI (Senti-
nel 2), MODIS [4—9]. KC Landsat-8 mnosBousior
OIIEHUBATb COCTOSTHHE PACTUTEJBHOTO IOKPOBa TPYI-
HOJIOCTYIHBIX JTeCOG0JOTHBIX KOMILJIEKCOB 3araHoit
Cubupu [10—12].

[lesip HacTOsIIEll PABOTHI 3aKJIIOYAETCS B OllEHKe
3arpsi3HeHnst aTMoc(epbl OT MOKAapPOB Ha OCYIIEHHBIX
topdaunkax Tomckoit 06s. Pemratores ciemyiomnie 3a-
naun: 1) cosganue reoundopmarmontsix cucreM (TC)
C TeMATHYeCKUMI CJIOSIMI Ha OCHOBE TEOaHHDBIX MOKa-
poB 1 rapeii B bakuapckom u Illerapckom JiecHndecTBax;
2) pacuer TapaMeTpoB T'OPH3OHTAJIBHOTO M BEPTHKAJIb-
HOTO PaCIpOCTPaHEHUsI MPOJAYKTOB TOPEHUsI U OIeHKa
BBIOPOCOB 3aTPA3HAIONINX BellecTB OoT Toxkapa 1998 r.
Ha ocyuieHHOM UkcunckoM Gosore; 3) OIEHKa IocJie-
MOKAPHOTO BOCCTAHOBJIEHUSI PACTUTEJBHOTO MOKPOBA
Ha rapu y4yactka VKcuHCKOTO 60JI0Ta M PHUCKA TIOBTOP-
HOTO BO3TOPAHUSI.
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OOBbeKThl U METOAbI HCCJIEJOBAHUSA

Kpynuble noxkapbl Ha JanmadTax 0XKHOH Taiirin
3amagHo-CnbupcKkoil  PaBHUHBI MOTYT BO3HUKHYTD
3a 20—30 gHeli ¢ MUTHIMATHHBIMHI OCAJIKaAMU WJIH TTPU UX
OTCYTCTBHI B BeceHHe-JieTHee BpeMs. Jlydmie Bcero
TOPSAT CIieJTble W TIepecTOifHble XBOWHBIE W JINCTBEHHO-
XBOITHbBIe Jleca, HeoOGJieCHBIIHecs] BBIPYOKH ¥ OCYIIeH-
Hble 6OJI0Ta € HAKOIJIEHHON OpTaHuYecKoil Maccoii
B JiecHO Tozctuiake un topde [13,14]. Kax mpasuio,
MOKapbl TOP(MSHUKOB CIyYAIOTCS 110 BUHE TIOCETHTeelt
Jleca, OXOTHHKOB, TYPUCTOB M HAYMHAIOTCS Yallle BCETO
BJIOJIb TOPOT 1 BOJIM3N HACETEHHBIX ITyHKTOB.

[lng amamm3a TOXapoB JeCOOOTOTHBIX KOMILTEK-
COB aBTOpaMU CO37[aHa TeOMH(OPMAIMOHHAS CHCTeMa
B makere ArcMap 10.1, KoTopas coiepsKuT cJegayrolue
JlaHHBIE: KapTy PacTUTEJBLHOTO IIOKPOBA BOCTOYHOM
yactu ToMcKoii 06JI., COCTaBIIEHHYIO aBTOPaMU CTaTbu
no wuroram pemmdpuposanus derbipex KC Landsat-8
(cpemka 13—15 utons 2014 r.); mudpoByo Kapty pac-
TUTesbHOCTH — TpoaykT MCD120Q1 3a 2011 r.; mpo-
aykr MOD1301 ¢ xapramu 3HaueHuit koadduirmenra
NDVI (Normalized Difference Vegetation Index)
3a 2000-2016 rr.; BeKTOpHbIe CJOU TpaHUI[ Tapeil
2003—2017 rr. Ha Tepputopugax bakuapckoro u [llerap-
CKOTO JIECHIYECTB 13 TJI06aJbHOTO aTaaca moskapos [15];

3JIEKTPOHHDBII KaTaJor oyaroB moskapoB B Illerapckom
secanyectBe 32 1980—2017 rr. u B BakyapckoM JecHu-
gecTBe 32 1989—2016 TT. HA OCHOBe BBITINCKA U3 (HOHIO-
BBIX MaTepuasoB /lemapraMeHTa JecHOTO X03diicTBa ToMc-
KOIl 06J1.; aKTyaJbHYI0 MH(OPMAIITIO C HHTEPHET-PECyp-
ca http://fires.ru (Bcemupnas kapra mo:kapos) [16].

IIo nmanubpiM /lenmapraMeHTa JIECHOTO XO3sHCTBa
ToMmckoit 06J1., Ha TeppuTopuu BaKyapcKoro JiecHUye-
ctBa 3a 1989—2016 rr. HAMGOJBIINME TIO BBITOpPEBIIEit
miomaan 6en moskapel B 1989, 1996, 1999, 2000,
2004, 2012, 2016 rr. (puc. 1). Kak BuaHo us pucynka,
MaKCHMaJIbHAsT BBITOPEBINAs TePPUTOPHS COCTABUJIA
129 kM’ B 1989 r. 1 7,2 kM° B 1996 1. C 2000 10 2016 T.
JIeca I JlecHble GOJI0TAa BBITOPEH Ha ILIomain 59,5 kv>.
3a 9ToT Nepuo/y Boless10Tes moxxapsl B 2012 u 2016 rr.
(mromaau 45,4 u 7,2 KM?), B OCTaJIbHbBIE TObI TLIOMIAIN
rapeit uamensuch or 0,1 10 7,2 kM°. B 1998 r. He 6bLio0
3apUKCHPOBAHO HU OJHOTO TTOKAPA.

Ha reppurtopun Illerapckoro JjiecHnyectBa ILIoIa-
[iu, mpoiiileHHble Toxkapamu 3a 1980—2017 rr., B cymme
cocrasun 104,4 xvm? (puc. 2). CaMblil 6071bII0f TOKAP
saduxcuposan B 1998 T., miomans rapu — 31,46 kM”.
C 2000 go 2017 r. meca m JiecHble GOJIOTa BBITOPEIN
Ha mwiomamu 22,7 kM2, Hanbosbiime miomau rapeit
B I[llerapckom JecHmyecTBe OBLIN 3a(UKCHPOBAHBI
B 2008 (7,3 kM%), 2009 (4,6 kM) u 2011 rr. (4,2 kM?).

140
129
120
€ 100
=)
<5}
[% 80
a
3 60
Ef 45,4
= 40
20
7,2 7,2
0 111202020202 g 01 0 2216053105010, L m
D [ ~ o o ~t ’e) o] D~ ] D () ~ ~f o] () ~ o e Nej
[ee] (=2} (=2} (=2) (=2} (=2} (=2} (=2) (=2} (=2} (=2) (=] [} (=l L] ~ ~ ~ ~ ~—
()} D D D D D D D D D D [} (=) [} (=) [} [} [} [} [}
-~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ N o N o [a\] o [a\] [a\] [a\]

Puc. 1. /Ilunamuka nroniazieil rapeii 1eco60JOTHBIX KOMILIEKCOB Ha Tepputopun Bakuapckoro JecHmduectBa ¢ 1989 mo 2016 r.
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Puc. 2. /Iunamuka nomnaieil rapeii eco60/0THBIX KoMILTekcoB Ha Tepputopun Ilerapckoro secuanuectsa ¢ 1980 mo 2017 r.
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Ha puc. 3 npuBesiena kapra o4aroB u rapeii bak-
gapckoro u Ilerapckoro JecHudectB. HawnGosbiras
TeppuTOpHsA Tapeil He JiecHBIX Tiomaaeii (OTKPHITHIX
YYACTKOB M TPaBAHBIX 9KOCHCTEM) pacmoJiokera B [le-
rapcKOM p-He, 3TO MOKHO OGBSICHUTD GOJIBIITIM KOJIIYe-
CTBOM HAaCeJEeHHBIX ITYHKTOB M Pa3BUTOI CETbIO aBTO-
JIOpOT.

B 1oro-Boctounoit yactu ToMcKoit 06J1. TOBBITIIEH-
HOI TI0KapOOTACHOCTBIO XapaKTePHU3YIOTCs OCYIIeHHbIe
6osota (puc. 3).

BaK‘IapCKOC JIECHIYeCTBO

30 60 kM
mm Bosoro e
# Tloxkapor 1980—2017 rr. (nanmbie /[lemapramMenta
JIECHOTO X034iicTBa)
=3 Tapu 2003—2016 rr. (auable U3 rI06aTbHOTO aTaaca
TOKAPOB)

[loporn

Puc. 3. dparMeHT KapThl TEPPUTOPHI CO CJIOSIMU T'eOJaHHBIX
Bakuapckoro u Illerapckoro JecHnuecTB: /| — rapb OT IIOKa-
pa 1 aBrycra 1998 r. Ha TopdsanuKe ocyieHHOro MKcHHCKOrO
6ostota (Illerapckuii p-H) U B IPUJIEraioONUX K HeMy 3a60J0-
YeHHBIX U aBTOMOP(HBIX JecaX oOmeil Iiomajapio 37 KM%
2, 3 — rapu or nosxkapoB 29 utons 2006 r. mwromaasio 0,6 K>
n 16 asrycra 2016 r. miomaapio 3 KM’ B IOKHONH wacTu
Baxuapckoro 6omora (Bakuapekuii p-1)

PaccmoTpuM yuactok ocyiieHHoro MkcuHckoe 60-
nota (puc. 3, 1) 6onee nogpo6HO. MenopaTuBHbIE pa-
601l B Mexxypeube Bakuap—Wkca n Mkca—Illerapka
npoBogmuch B 1973—1979 rr. Ilo manneim [17, 18],
6L OCyIIeH YYacToK IIomabio 77 kv® Ha BakuapckoM
6osote 1 yyactok 70 xM” Ha MkcunckoM. B HacTosmtee
BpeMsl MHOTHe ocyliieHHble 6ostoTa ToMckoil 061, He 1c-
MOJIb3YIOTCSI B TIPOU3BO/ICTBEHHBIX IEJISIX U SBJSIOTCS
TIOKAapPOOTIACHBIMI H3-32 BO3MOYKHOTO BO3TOPAHUS CYXO-
ro Topda BeJeCTBIE 3aCyILINBOTO Mepuo/ia U MOHMKe-
Hust ypoBHS 6osioTHBIX Boa [17, 18]. Ilo manubmM [19],
B pesyJibTaTe Iokapa B 3acyuuuBoM 1998 r. ma Uk-
CHHCKOM 60JI0Te Ha TLIomagn 37 KM> GBLT MOMHOCTBIO
YHUUYTOKEH PACTUTEIbHDBIN MOKPOB € TPUIOBEPXHOCT-
Holt ToJmmeil Topda, a Tak’ke NOYBEHHBII MOKPOB B 3a-
60JI0UeHHBIX U aBTOMOP(GHBIX JecaX. Ha puc. 4 mpuse-
nen ¢parment KC (mara cvemrn 13 wmronst 2007 1.)
C BBIJeJIeHHOI TeppuTOpHell Tapn Ha ydacTke VIKcuH-
ckoro 6osota. KoHTyp rapm co3maH Ha OCHOBe BeK-
TOPHOTO CJIOS 0YaroB moskapos [15].

Puc. 4. Kocvuueckuii caumok Landsat-8 or 13 miona 2007 r.
¢ KOHTYpoM rapu Ha VKcuHCKOM G6oJIOTe; TOYKU — OYarm
BosropaHuit B aprycre 1998 r.

Ha ocroBe mMetoankn [20] paccuntanbl mapaMeTpbl
TOPU30HTAIBHOTO U BEPTUKAIBHOTO PACIIPOCTPAHEHIIS
MIPOJYKTOB rOPeHus MpH Moskape. MeTo/bl OlleHKH 00Db-
€MOB 9MUCCHUIl YTJIepo/ia, YIJIEKUCIOTO U IPYTUX MapHU-
KOBBIX Ta30B OCHOBAaHBI Ha KOMILIEKCHOM aHaJI3e JaH-
HBIX BBITOPEBIINX TEPPUTOPHIl: TIOKa3aTesell cTemeHn
MOBPEKIEHNST PACTUTEJBHOCTH U KOJMYECTBA CrOparo-
MITX PACTUTETbHBIX MaTepuayioB [21—25], AbIM OT Ko-
TOPBIX TIPEJICTABISIET cO60I a9PO30JIbHO-TA30BYI0 CMEChH
OKCHJIOB yTJIEPO/Ia, a30Ta, Cepbl M YACTUIL CAXKU, 30JIbI,
TeTIa, CMOJIBI.

J171s1 otieHKH 06111eT0 06beMa BhIGPOCOB 3aTPSI3HSIO-
MUX BENIeCTB ra3oBoii cMecu ot noxkapa 1998 r. na Nk-
CHHCKOM 6oJioTe Macca M; KaJI0TO KOMIIOHEHTA aspo-
30151 ompeesieHa 1Mo dopmye [21]:

Mi :m'K(xiv

rle 71 — Macca CrOpaioluX PAaCTUTENIbHBIX MaTepHaJoB;
K, — 3HaueHnd k03D UINEHTOB SMUCCHN JJIST KasKI0TO
13 KOMIIOHEHTOB [IbIMOBOTO a3p030Jisd u3 Metoauku [21].
Bcero npu cropanun 1 KT pacTUTETbHBIX TOPIOYNX Ma-
TepuasjoB B atMocdepy BblOpacbiBaeTcs 135 T okcuia
yraepoza, 94 r yriekucioro rasza, 0,4 r okcuja asora,
1,4 r caxxmu, 75 T MeTaHa.

Pe3yJIbTaTI)I HccJaea0BaHuAa

ITo pamaemM [ 15], moskap Havasics 1 aBrycra 1998 r.
Ha oKpamHe VKcuHCKOro 60ji0Ta, a 3aTeM [IBUTAJICS
mo (POHTY ¢ MaKCHMaJbHOW CKOPOCThIO 17 M/MUH.
Tun noxkapa — OTHEHHbBIN MITOPM Ha CYXOM MeJIKO3a-
JIeKHOM 3asieceHHOM Topdsiauke. [lo Meromuke, mpu-
BeZieHHOM B [20], HaMU BBIYHICIEH MaKCHMAJbHBIH ypo-
BeHb TeTIOBBIIe/IeHNs TIpH moxape — 2,5 - 10° Br/M?,

3arpsizuenne atMmocepbl OT MOKAPOB OCYLIEHHBIX TOPDSIHUKOB JeBoGepesxkbst ToMckoil obnactu 973



TIpU 3TOM BesndmHa (HpoHTa cocTaBraaa ~3400 M. Bor-
YUCJIeHHbIe TTAapAMeTPhl TOPU3OHTATBHOTO W BEPTUKAJIb-
HOTO BO3MYyIleHHsI B cJioe atMocdepbl OT MHoXKapa
Ha y4dacTKe VIKCHHCKOTro 60JI0Ta BKJIIOYAIOT MAKCUMAJIb-
HBIIT BEPTUKATBHBIII pasMep KOHBEKTHBHOI KOJOHKHI
(cMech ¢ BO3LYXOM MPOJAYKTOB TIOJHOTO U HEMOJHOTO
CTOpPAHUS TOILTHBA, TIOAHUMATONIAICS HAJl 0U9aroM IosKa-
pa), TEIIOBBIIEJIEHHE M CKOPOCTh PACIIPOCTPaHEHHsT
a3p030JIbHOTO 06JIaKa MPOTYKTOB TOPEHNS.

PaccunTano, 4To 3a c4eT 0JHOBPEMEHHOTO TOPEHUST
mwiomaan paamycom 3400 M TersioBasg MOIIHOCTH TIO-
xapa coctaBmia 9 - 10'2 Br. IIpu 5ToM MakcHMaJIbHBIIT
BePTUKATBHDI pa3Mep KOHBEKTHBHON KOJOHKH COCTABUII
16 KM €O CKOPOCTBIO TTOTOKA a9P030JisI B KOHBEKTUBHOI
ctpye 1 M/c, TOPU3OHTAIBHO PACIIPOCTPAHSIIIOCH a3PO-
30J1bHOE 06JIAKO MPOAYKTOB TopeHms Ha 10 KM co cKo-
pocteio 6 M/c.

B kauecTBe pPACTUTETBHBIX TOPIOUUX MATEPHATIOB
yuacTka MkcuHckoro 6osioTa paccMaTpUBAIUCh 3aIIachl
JIPEBECHOTO sIpyca W HaJ3eMHOIl (bUTOMACChI TPaBSHO-
KYCTapHIYKOBOTO W MOXOBOTO SIPYCOB Pa3JNYHBIX TH-
noB MukposanamadToB. B [19] mpeacTaBiensl THIIBI
MUKPOTAHAMAMTOB W WX TJIONIQJIN, TPOIieHHbIe TO-
skapom 1998 t. Ha ocnose [19, 26—29] Borumcsien cpe-
Huil 3amac GuToMacchl I KaXK/0To MUKpoJan/madTa
(ta6n. 1). BugHo, 4TO B 3aBUCHMOCTH OT HAJWYHS
1 CcOCTaBa JIPEBECHOTO sIpyca 3amachl (pUTOMacchl Bapb-
HpyIOTCs B MIPOKUX npeenax, ot 0,49 g0 5,56 xr/m>.

[Tomaam cropeBIUX TepPUTOPHI TepeUnCcIeHHBIX
mMukposaamadTos (B coorBercTBUN ¢ Taba. 1) u Mac-
CBI CTOPAEMbBIX U BBIOPACHIBAEMBIX BEIECTB TIPUBE/IEHBI
B TabJ. 2. YCTaHOBJEHO, YTO 10 Macce BBIOPOCOB KaK-
JIOTO KOMIIOHEHTa [bIMOBOIT ra30Boil cMecH mpeobiagaeT
oKcuJ yriaepojaa. Hamm pacyeTsl He TPOTHBOpeYAT JI-
TepaTypHBIM JTAHHBIM W COTIOCTABUMBI C pacyeTaMu Jpy-
TUX aBTOPOB JUIS TEPPUTOPHUU DPA3JHMYHBIX DPETHOHOB
Poccun [22—-25].

[Tonydyeno, yto B pesdysabrare moskapa B 1998 r.
Ha ydacTke VkcmHCKoOrO 6ostota BbITOpesno 121956,5 T
PACTUTETbHBIX TOPIOUYNX MAaTePUAIOB U  TMOCTYIIHJIO
B armocdepy 16464,1 T okcuma yriaepoga (CO),
11463,9 1 muokcuaa yraepoga (CO,), 49,4 T okcuaos
asora (NOy), 170,7 T caxu, 9146,7 T merana (CHy)
u 122 v ozoma (Oz). MakcuMa/bHbIE BeJMYHHDBI CTO-

Ta6numa 1
3anacsl puTOMACCHI JPEBECHOTO, TPABSIHO-KYCTAPHHIKOBOIO
H MOXOBOTO SIPYCOB Pa3JIMYHbIX THIIOB G0JIOT, ciaGo-
3a60JIOYEHHBIX U aBTOMOP(HBIX JIECOB Ha yYacTKe
Hkcunckoro 6osora

3armac
No Muxkposanamadpr ¢uromaccsl,
kr/ M
1 | Corpa 3,06
2 | CdarnoBo-ocokosbie Gomora (Torm) 0,49
3 | I'psggoBo-MouaKUHHBIE 60OTOTA 0,48
4 | CaroBo-cocHOBoe 60s0T0 (HU3KUIT psiM) 1,3
5 | Cdarnoo-cocHoBoe 607010 (pocblii psam) 5,5
6 | 3a6osi0ueHHble c(hparHOBBIE COCHOBBIE JIeca 3,06
7 Cna6ozabosioueHnble charHoBbIe Jeca
CMeIlIaHHOTO cocTaBa 5,41
8 C1a6o3a6o10ueHHbIE 3eJJeHOMOIITHbIE
1 GOJIOTHOTPABHBIE Jleca 5,56
9 | ABromopHubIe Jeca 9,2

paeMbIX W BBIGpAchIBaeMbIX B atMocdepy BellecTB Io-
JIy9eHbl I c1a603a6009eHHBIX c(harHOBBIX JIECOB
CMETaHHOTO COCTaBa, MUHUMAJbHBIE — U TPIIOBO-
MOYQKUHHBIX KOMILTekcoB (tabi. 2).

[Mocrymaenne B aTMochepHDBIN BO3AYX 3arPA3HAIO-
IIUX BEIECTB OT KPYIMHBIX MOKAPOB 3a4aCTYIO TPEBBIIIA-
eT BBIOPOCHI OT TipeanpuaTHii. Tak, mo gaHabM OG6IKOM-
npupozbt, B 2001 r. B Illerapckom paiione ot 34 npen-
mpuATHii B arMocdepy MOCTYIHJIO OKOJO 3 ThIC. T
3arpssHgonux BemlectB, u3 HuX 0,612 Thic. T okcuja
yraeposaa, 0,904 toic. T yrieBomopona, 0,08 Toic. T oknc-
ma asota [30], uTo ropasgo MeHbIe 06BHEMOB BBIOPO-
COB II0 JaHHBIM TabJI. 2.

Pe3yibTaTbl pacueToB OTPayKaioT HeGJIATOTPUSTHOE
BJINSIHUE TI0KapOB Ha KayeCTBO aTMOC(EPHOTO BO3[Y-
xa. KpymHbie eco6010THBIE TOKAPBI BHOCAT TEILIIOBOE
1 23PO30JIbHOE BO3MYIIIEHIE B HIKHIIE CJION aTMOCDEepBI.
B MecTax mokapoB B BO3yXe 3aMETHO BO3PACTAIOT KOH-
LEHTPAIINH TAPHIKOBBIX Ta30B U APYTUX 3aTPSA3HSIONINX
BeIeCcTB, 0COOEHHO OKCHU/IA YTJIEePo/ia, UYTO BeleT K yCH-
JIEHUIO «IapHUKOBOTO 3 dexTas.

OmpeieIM PUCK TTOBTOPHOTO BO3TOPAHUS HA yda-
ctke VIKcuHCKOro 60JI0Ta II0 BBIYUC/JEHHBIM JaHHDBIM
BOCCTAHOBJICHHST OMOMACChl PACTUTETHHOTO IMOKPOBA.

Ta6auma 2

BboruncieHnbie JanHble BBIGPOCOB BpeAHBIX BellecTB B atMocdepy npu noxape 1998 r.
Ha yyacTke VkcuHckoro 6osora

Homep [Lio Macca BbI6poc 3arpsAsHSIONINX BEIIeCTB, T

MUKPO- a1, CropaeMbIxX Jloim (yabTpa-

JaHd- 2 | OPTAHITTECKIX CcO CO, NOy | Caxxa| aucmepcHbIe CHy O3
nragpra MaTepuaioB, T yactuibsl SiO,)

1 0,4 1224,0 165,2 115,1 0,5 1,7 67,3 91,8 1,2
2 2,5 1247,5 168,4 117,3 0,5 13,7 68,6 93,6 1,2
3 1,0 480,0 64,8 45,1 0,2 5,3 26,4 36,0 0,5
4 5,5 1300,0 175,5 122,2 0,5 14,3 71,5 97,5 1,3
5 7,0 5500,0 742,5 517,0 2,2 7,7 302,5 412,5 5,5
6 5,8 17748,0 2396,0 1668,3 7,2 24,8 976,1 1331,1 17,7
7 6,5 35165,0 4747,3  3305,5 14,2 49,2 1934,1 2637,4 35,2
8 5,7 31692,0 4278,4 2979,0 12,8 44,4 1743,1 2376,9 31,7
9 3,0 27600,0 3726,0 2594,4 11,2 38,6 1518,0 2070,0 27,6
Beero | 37,4 121956,5 16464,1 11463,9 49,4 170,7 6707,6 9146,7 122,0
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[l omeHKM BOCCTAHOBJIEHNS OGHMOMACCHI Ha HcCJIerye-
MOM y4YacTKe MbI HcIoJb3oBatu npoaykr MOD1301,
IIPEJICTABJISTIONIII cO00il KapThl 3HaUeHNi Koaddunen-
ta NDVI. 910T npoayKT nocrynen B MHTepHeTe, pac-
cynutan 1o jganabiM MODIS 3a 16-gHeBHDBIH TIepHOT
U UMeeT MPOCTpaHCTBeHHOe paspelneHne 250 M. 3Ha-
yerang NDVI orpaskaforT 3amachl 3eseHOil (pUTOMACCHI
(TpaBbl, JHCTHEB KYCTAPHUKOB U KYCTADHUYKOB, MXOB)
1 cofepKaHne XJopopnIa B PacTeHUSX, BapbHPYIOT-
cst or —1 o +1; Boma, oGHaKeHHBIH Cy6CTpaT U MOYBa
UMeIOT HyJeBble 3HAUeHUS U HIDKe, PaCTUTEIbHbIH
MIOKPOB — IOJIOXKHUTeJIbHble. 3HaueHne KoadduineHTa
NDVI paccuynutpiBaercs 1mo ¢opmy.ie

NDVI = (UK - K)/(MK + K),

rae UK u K — xoaddunnents oTpaxkenns B OmxHeil
nHOPaKPacHOil 1 KpacHO! 06JIACTSIX CIIEKTPA.

B mesom B 2000 r. Habmogatorcsa Huskue NDVI
JUI BCeX TOueK Ha rapu ydyactka MkcmHckoro GoJiota
(puc. 5) uz-3a moskapa 1998 r. HanGonbinme sHaveHus
NDVI xapakTepHbl s €J1a603a60J0U€HHBIX 3€JE€HO-
MOIIIHBIX 1 GOJOTHOTPABHBIX JiecoB (puc. 5, 1), 110 Mepe
yBeJIN4eHNUs cTelleHN ruipoMopdHocT 3HaueHns NDVI
CHIDKAIOTCS, 32 UCKIoUeHneM charHoBoii-0COKOBOTO 60-
JIoTa, HAa KOTOPOM TOCJIe TIoXKapa B pe3yJbraTe HeOOIb-
IIOTO TIO/JICYNINBAHUS BEPXHETO CJIOS, TIO-BUANMOMY,
VBEJIMYIJINCH 3aTachl (PUTOMACCHI OCOK.

Puc. 5. Kocmmuecknii canmok Landsat-8; mmdpamu o6osHate-
HBI TOYKN HaGJIOE€HNI Ha Tapu yuacTka VIKCHHCKOTO 60JIoTa:
1 — cra603a60T0ueHHBIE 3€JE€HOMOIIHBIE 1 OOJTOTHOTPABHbIE
Jeca; 2 — HU3KUI psM; 3 — TPSI0BO-METKOMOYAKITHHOE 600~
10; 4 — cyxocroiinble rapu; 5 — carnoBo-ocokoBoe 60J0TO

C 2005 r. mabarogaercss AWHAMHKA YBeJMYEHIS
NDVI Bo Bcex toukax (puc. 6). [Ina Touku / 3Hade-
Hug NDVI k 2015—2016 rr. Bo3pocau g0 0,8, 4to cBH-
JIeTeJIbCTBYeT O (hOPMUPOBAHUN CMENIAHHOTO TTOAPOCTa
Ha okpaumHe Tapu. Takke HabIOfaeTcs yBeJTHMYeHUE
suavennit NDVI B unskom psime (touka 2) — ot 0,57
B 2000 r. mo 0,7 B 2015 r. CoBepllleHHO WHasg IUHA-
muka 3Havennit NDVI mabmogarmach A cgaraoBo-
0COKOBBIX 6010T (TOUKa 5): B mepBble TOIbI MOC/IE T0-
skapa sHavenne NDVI 6buto 0,65 (2000 r.), sareM,
BCJIeZICTBUE TocTenleHHOro o6BogHeHusd, k 2003 r. cHu-

smnoch 10 0,56, mamee, Mo Mepe BOCCTAHOBJIEHUST BOJI-
HOTO PEKMMa U PaCTUTEJbHOTO IIOKPOBA, BHOBDb J0C-
turyo 0,65 3a 2015 r.

0,85 - NDVI
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Puc. 6. /Ilunamuka sHauennii NDVI B Toukax Ha6I01eHNH
1—5 yuacrka Ha rapu VMkcuHckoro 6osota

B nacrosiiee BpeMs JpeBecHBIIl Ipyc Ha BbITOPEB-
MIUX YYacTKaX €1a603a00J09€HHDIX JTecOoB VIKCHHCKOTO
6osota paspeskeH, MpejcTaBjieH Gepe3oil nm  CcOCHOI
BBIcOTOI 8—10 M ¢ GOJBITIM KOJMYECTBOM CYXOCTOS.
Passut moapocT u3 6epesbl U cocHbI (BbICOTa 2—5 M).
KycrapHU4koBBIil  SIpyc COCTOUT TPENMYIIeCTBEHHO
n3 6aryJIbHUKA M KACCAHAPbI, TaK:Ke BCTPEYAIOTCS TO-
ny6uKa, KIoKBa. MOXOBOU MOKPOB Pa3BUT MO3aUYHO,
€ro TPOEKTHBHOE MOKPbITHE cocTaBsieT ~60%.

3ak/noueHue

C momorbio co3nannoii TMC moctoBepHo aHamm-
3UPYIOTCSI XapaKTEePUCTUKHU TOKApOB U Tapeil Ha Tep-
putopusix bBakuapckoro u Illerapckoro JsiecHUYecCTB.
Paccunrtano, 4TO 3a CU€T OJIHOBPEMEHHOTO TOPEHUS Tep-
putopun paanycom 3400 M o61ras TemyoBas MOIIHOCTD
noskapa yuacTka MKkemickoro 6omota coctapuaa 9 - 10!
¢ MaKCUMaJbHOIl BBICOTOI a3p030JIbHOTO o0Jiaka 16 KM.

PaccMoTtpeH  BBIOpOC — 3arpsI3HSIONIMX — BEIECTB
OT TIO)Kapa JIeCOGOTIOTHBIX KOMILTIEKCOB B MEK/IYpeube
Wkca-Illerapka B 1998 r. IlosydeHno, yto Ha ydyacTke
WNxcunuckoro 6oyota B 1998 r. npu ropennn 121956,5 T
PACTUTEJBHBIX TOPIOYNX MATEPHATIOB OBLIO BBIOPOIIEHO
B atMocdepy 16464,1 T okcupma yraepoaa, 11463,9 T qu-
oKkcuja yriepoaa, 49,4 T okcujoB azora, 170,7 1T caxu,
9146,7 T Merana u 122 T o3ona. C ucnojb3oBaHuEM
ungekca NDVI BbIsgBIeHO, YTO 6MOMacca pacTHTEb-
HOTO TOKpOBa Ha rapm yyactka VkcuHCcKoro GoJiota
BocctaHaBuBaercs. Ilocse moxkapa B 2000 r. 3HAYe-
Hug NDVI mmkpomasgmadToB coctaBmin 0,5—0,66,
a B 2015—2016 rr. nossicwauch g0 0,8—0,65. Hakorie-
Hue 6WOMacchl W HAJIMYHe CYyXOCTOs, a TaKyKe MPHUCYT-
CTBUE CETH JIOPOT CBU/IETENBCTBYET O PHCKE TIOBTOPHOTO
BO3ropaHms Ha ydacTke VKcmHCKOTO 60JI0Ta, a TaK-
’)Ke Ha JIPYTUX OCYIIEHHBIX TePPUTOPHAX, CJel0Ba-
TEeJIbHO, BO3MOJKEH BBIGPOC B aTMOCQEPY 3arps3HSIONINX
BemectB. Coszgannag [VIC u ucnosb3yemblii MeToj
pacueTa BBIOPOCOB BDPEJHBIX BeIIeCTB B aTMocdepy
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Pa6ora BbIIOJIHEHA B paMKaX TocyAapCTBEHHOTO

saganna UXH CO PAH (ITpoekr V.46.2.1), ¢punaH-
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M.N. Alekseeva, E.A. Golovatskaya, I.G. Yashchenko. Air pollution from fires of drained peatlands

in Tomsk region.

In the created geoinformation system, the analysis of air pollution from fires of drained peatlands in the
territories of Bakcharsky and Shegarsky forest districts of the Tomsk region has been performed. Parameters
of horizontal and vertical perturbations in the air layer due to a fire in the area of Tksa were calculated, which
including a maximum vertical dimension of the convective column (mixture of air with products of complete
and incomplete combustion rising above the fire), heat emission, and the propagation velocity of the aerosol

cloud of combustion products.

The volumes of pollutant emissions from the fire have been calculated on the basis of geodata and those on
the biomass of vegetation cover of the Iksa site. It is shown that significant amounts of carbon monoxide,
carbon dioxide, and methane were emitted into the atmosphere due to the fire. The data on emissions
of nitrogen oxide, soot, and ozone are also reported. At the present time, this site is characterized by the
restoration of vegetation cover; the positive dynamics of the NDVI vegetation index has been calculated.
The accumulation of biomass in the Iksa site and the presence of dead wood, as well as a road network indicate
a high risk of vegetation and peat ignition and pollutant emissions to the atmosphere.
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