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B TE€XHOJIOTUH MOJTOTOBKN XUMUYECKOTO CBHIPbS WU TOILTHBA W3 TOMyTHOTO HE(TSIHOTO Ta3a MPeayCMOTPEHO
CKUTaHUe TIOMYTHOTO Trasa B (paKesaX HU3KOTO JaBJIEHWUs, IPpU 3ToM B atMocdepy BbibpachiBatorcs caxa (C), au-
okcuz asora (N), okcna yraepoga (CO,) u meran (CHy). [lna onleHkH coctostHusI atMocdepbl B pailoHe Hedrera-
30100bIYN TIPEJTO’KEH KOMILIEKCHBIH IMOAX0M K MOJEJMPOBAHUIO TOJIEil pacceMBaHUsI 3arpsi3HSIONIUX BeIecTB
B MIPU3EMHOM CJIOe BO3ZAyXa OT (haKeNbHBIX YCTAaHOBOK Ha TeppuTopuil MaMOHTOBCKOTO MecToposkiaeHus Hedrero-
raHckoro paitona XMAOQO. IT1oT moaxo BK/IOUaeT MojeaupoBaHue KoHneHTpaimii C, NO,, CO, u CHy ¢ ucnosb-
soBanueM nporpamMbl «YIIP3A Oxo-llentp» 1 HazeMubix (olpe/eeHne cofepKaHusg OPraHMYeCKUX COeIMHEeHHH
B MOYBaX) ¥ CIyTHUKOBBIX HaHHBIX (AIRS) 0 KOHIEHTpAINK MapHUKOBBIX ra3oB. JlaHHBI MOAXO0/ MO3BOJISIET IPO-
BOJUTH KOMILTEKCHbIE MOHHTOPUHIOBbIE HCCJEIOBAHUS COCTOSIHUSI OKpPY’Kalollleil MPUPOTHON Cpeabl yAaleHHBIX
ceBepHBIX HeTerazo00bIBAIONINX TEPPUTOPHUIl HA OCHOBE CIIyTHHKOBBIX M HA3eMHBIX JAHHBIX.

Katouesvie crosa: okcup yriepoja, AMOKCH a30Ta, caka, CIYTHUKOBbBIE MPOJYKTHI, IIPU3EMHBIH CJIoifi aTMo-
cdepsl, (akesbHbIE YCTAHOBKH, MOJEJUPOBAHIE PaccenBaHus, TOMYTHBIN HedTaHOI ra3; carbon monoxide, nitro-
gen dioxide, soot, satellite products, surface air layer, flare installations, dispersion simulation, associated pe-

troleum gas.

Beegenue

[Ipu no6bIYe yTJEBOIOPONOB W WX JaJbHEHTIero
MCTOJb30BAHNS TPOUCXOUT 3arpsa3HeHne aTMoc@epbl
BBIGpOCAMU MAPHUKOBBIX Ta30B U TBEPAbIMU YaCTHIIA-
mu. B 2019 r. B Poccun cymmapHblii 06beM BBIOPOCOB
sarpsisHstionux Bemtects (3B) B armocdepy or cra-
LIHOHAPHBIX HMCTOYHUKOB cocTaBua 17,3 MJIH T, B TOM
ymcJe Tpu A06bIYe ChbIpoil HedTH W TIPUPOIHOTO Ta-
3a — 2,4 mmu T (13,9%), mpn o6ecriedeHNN 3JEKTPH-
yeckoil sHepruei, razom u mnapom — 3004,2 ThIC. T
(17,4%) [1]. Tlo manmbmm [2] B 2022 r. BBIGpPOCHI 3a-
TPS3HSIONINX BelllecTB B aTMocdepy Ha TeppUTOPUU
XMAO cocrasumu 1141,6 teic. T. B Hedreloranckom
paitone XMAO 3a mociefHme TATb JeT HAMOOJIBITHI
o6beM (271,1 Tbic. T) BBIGPOCOB OT CTAIl[MOHAPHBIX
ucrounnkoB 6bu1 B 2020 r. [3]. B 2020 r., corysacHo
nanubiM [3], Bcero B atMocdepy ropogos Hedreio-
raick u IIpITh-S1X 6bL1O BbIOpOIIEeHO 1167 m 27411 T
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Ilenuc Buxroposuu @epopos (denilletti@gmail.com); Mpuna
TepmanoBHa Auterko (sric@ipe.tse.ru); Vpnra BiaaauMupos-
Ha Pycckux (rus@ipce.tsc.ru).

3arPSI3HAIONINX BEIeCTB, B COCTaBe KOTOPBIX Ipeob.ia-
JIaloT cOOTBeTCTBeHHO: okcuy yraepoga (CO) — 310 T
(26%) u 20162 T (73%); nuokcun azota (NO,) — 245 T
(21%) m 1256 T (4,5%); nmokcupg cepbr (SO,) — 144 T
(12,4%) n 6 1 (0,02%); yriaeBoaopobl 6e3 JeTyIux op-
raamueckux coequHennit — 3 1 (0,3%) u 2359 1 (8,6%);
JleTyune opraHudeckue coequtenns — 1141 (9,7%)
u 1407 v (5%); tBepable BemectBa — 31971 (27%)
u 2208 T (8%).

HecMotpst Ha ykazaHHBIE 0GBEMbBI 3arPS3HAIONIIX
BEIeCTB, WX KOHIEHTPAIUU B aTMoc(epHOM BO3IyXe
nesbicokne (puc. 1). Ilo JaHHBIM Ha3eMHBIX H3Mepe-
nuii [3] xonuentpauu CO, NO, u yriaepoga (caxu)
B T. Hedretorancke ¢ 2021 mo 2023 r. He TpeBBIIIAOT
MpeeIbHO  JOMyCTUMbIE MaKCUMaJbHO-Pa30BbIE KOH-
nenrpanun (II1K,,): 5; 0,2 z 0,15 mr/M° [4] coort-
BETCTBEHHO.

Oxcup yrirepojia — TOKCUYHBIH ra3, o6pasyoniuii-
cs B IIpoliecce HEMoJHOro cropaHus TolumBa (apesec-
HOTO, YTOJIBHOTO WJIM HeTENpOAYKTOB) B KOTJOArpe-
rarax, J[BUTatessiX aBToMoOuseit, dakenax, B OBITOBBIX
U TIPOMBIIIIEHHBIX TledaX. 3HayuTe/bHble BbIGpochl CO
B arMocdepy MPOMCXOAT TakkKe mpu moskapax. Jlu-
OKCHJ a30Ta — JKeJTO-OyphIil ra3 C eIKUM 3amaxoM,
6OKUPYIONIHUil JAbIXaTeJbHbIe MyTH. B XoJ0mHOI cpeje
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Puc. 1. Konuentpauuu CO (a), NO, (6) u caxu (8)
B I. Hedreorancke mo HazeMHbIM JaHHBIM [3]

He uMeeT 1BeTa. IIpu teMmeparypax 6osee 150 °C mpo-
UCXOIUT PACIaJ CMeCH Ha OKHCh a30Ta M KHCJIOPOJ.
Kpome nepeuncsieHHbIX coeluHeHUIl B aTMocdepy BbI-
GpacbiBaloTcsl TBepAble dacTullbl yriepoga (caxa),
ABJAOINECS HETOKCHYHBIMU. OJHAKO WX TOPHCTas
TTOBEPXHOCTb CIMOCOOHA 3a/lepKUBaTh Ha cebe MUKPO-
YACTHIIBI aPOMATHYECKUX YTJIEBOAOPOOB [S]. AKTyasb-
HOCTH Pa6OTHI OTIPeIEISIETCSI HE0OXOIUMOCTBIO COOTBET-
CTBUS KauecTBa aTMOC(HePHOTO BO3[yXa CYIIECTBYIONTIM
HOpMATUBaM TpPH 0OBIYE U HKCILTyaTalludl YTIeBOI0OPO-
JIOB, B CBSI3U C Y€M NPHUMEHSIOTCS Pa3JIUYHbIE METOIBI
uccyaenoBanus. Hampumep, B [6] mpoBommiock 1po-
TpaMMHOE MOJIeTNPOBaHNe PAacCEeMBAHUS MapoB BBHIGPO-
COB 3arpsA3HAIIINX BellecTB (YIIeBOJOPOIOB) € LEJIbIO
oTIpe/le/IeHnsT KOHIIEHTPAIWii Ha TpaHUIle CaHUTapHO-
3QIUTHONW 30HBI U KUJIOW 3acTpoiiku. V3BecTHbl [7]
MOHHUTOPUHTOBBIE HCCIeIOBAHUS MeTaHa B palioHe Hed-
TEra3oBBIX MECTOPOK/EHUN Mo HabopaM [aHHBIX BeG-
caiitoB (NASA).

Ilenb paboTbl — MojeaMpOBaHUeE MoJiell paccenBa-
HUS 3arPSI3HSIONINX BeIeCTB OT (PaKeJbHBIX YCTAHOBOK
(DY) MaMOHTOBCKOTO MeCTOPOKAEHNUSI, PACIIOJIOKEH-
Horo B Hedreroranckom paitone XMAO, u ompenese-
HUe WX KOHIIEHTPAIil ¢ MCIOJb30BAHNEM TTPOTPAMMbI
«YIIP3A 9xo-llenTp», AUCTAHIIMOHHBIX W HA3€MHBIX
JIaHHBIX B pailone DY.

MaTepI/IaJlbI 1 METO/bl

Vccnegyemas TeppuTOpHs BXOJUT B 30HY CpeIHE-
TaeKHBIX JIECOB W JIECHCTBIX 60soT. MaMOHTOBCKOE
MECTOPOXK/EHNE PACIOJIOKEHO B ILEHTPAJIbHOII YacTu
3amagaro-Cubupckoit paauabr CanbiMcko-OG6CKoil T10-
CKOIf TeppacoBoii 60JI0THO-TaesKHON JaHAIIa(THOI TTIPO-
BuHIn. Ha cma6o npernpyeMbIx 6eperax pek U pydbeB
MIPOU3PACTAET CMEIIAHHBII Jlec ¢ TPeobIaaHueM COCHBI
U He6OJBIIONH TIpUMechio 6epe3bl, PACIPOCTPAHEHDI
BTOPUYHBIE MEJIKOJUCTBEHHbIE TPABIHO-KYCTaPHUYKO-
BBIe Jieca W BepXoBble 60y0Ta. TeppuTOPHI MECTOPOXK-
JleHNsT B 3HAUYNTETbHOI Mepe aHTPOIIOTEHHO IIpeobpa-
30BaHa OODbeKTaMU WHHQPACTPYKTYpPbl U HedTerazomno-
6brun. Panee B paGore [8] ObLIM BbLIABJIEHBI YYaCTKU
HedTe3arps3HEHHBIX 3eMesib MaMOHTOBCKOTO MeCTOPO-
SKJIEHUS C OYeHb BBICOKON CTeNeHbIo 3arpsa3HeHus.

bamsko pacnosiokennble DY Ne 1, 2 Haxoadrcs
B I0’KHOH dYacTm MaMOHTOBCKOTO MeCTOPOXKIEHNUS,
a dY Ne 3 — B mnenrtpaibHoit. OHU paboTAIOT TIPH
yCcTaHOBKaX MpeBapurtenbHoro c6poca Bogapl (YIICB)
MaMOHTOBCKOTO MeCTOPOXKAEHNUs, pa3pabaThiBaeMOro
«PH-IOranckuedrerasz» (ITAO «HK , Pocredts*»).
Ha YIICB mpoucxoaut c6poc BOABI JO OCTATOTHOTO
cofepkanusi ee B Heptu mopsaka 1—10%. IIpousso-
IUTCS celapaius ras3a, 4acTb KOTOPOTO IMOCTyHaeT Ha
KOMIIPECCOPHYIO CTAHIMIO U CJaeTcsl Ha rasonepepaba-
ThIBafOIuil 3aBoJ. OCTaTOYHBIA Ta3 TOCTyIAeT s
CXKUTaHWA Ha dakesa HU3KOTO naBieHud [9].

Jlna  ompenesieHUsT Ccoep:KaHUST 3arpI3HAIONINX
BemecTB B nouBe B 2021 r. B 30He BaugHusg MY Ne 3
ocCyIecTBIeH 0T60P MPob6 MOYBBI C YYETOM TIpeolbiaiaro-
el po3bl BeTpoB Ha uccjeayemoil Teppuropuu. bouin
oTO6paHbl 06pa3Ibl MOYBBI C TIOBEPXHOCTH YYACTKOB
A—]I BepX0OBBIX 60JIOT U XBOWHBIX JIECOB, KOTOPbIE Ha-
XOJATCS Ha pa3HbIX paccTosgHusax ot DY Ne 3: A — 216,
b — 486, B — 710, T — 1037, /T — 1380 m (puc. 2).
MogpenupoBanue moJieii paccenBanusg 3B mpoBoanan
oT @Y Ne 1, 2. HazeMHBIe nccIeq0oBaHUSI B 30HE BO3-
neiictBusg DY Ne 1, 2 He BBIIOJIHSIN.

Ions paccenBanust CO MOJeqUPOBATHCH TI0
VHIUGUIIPOBAHHOII TIporpaMMe pacueTa 3arps3HeHIs
atmocdepst (YIIP3A), paspaGoTaHHoii 1 BBLIOKEHHOIT
B uHTepHeT 24.12.2018 r. xommanueit «9KO HEHTP»
[10] Ha ocHoBe noxymenta OH/I-86 [11]. Ha ocHoBe
nmokymenta [11] B 2017 r. 6bLTH cO3JaHBI METOBI PaC-
YeTOB PacCeMBaHUSI BBIOPOCOB BPEAHBIX (3arpsi3HsIIO-
KX ) BeIlecTB B atMocdepHoM Bosayxe [12].

[TapameTpaMu 119 MoeJUpoOBaHUA ToJieli pac-
ceuBaHusa B nporpamme YIIP3A OH/I-86 sasigiorcs:
IUAMeTP YCThs M BBICOTA TOYEYHOTO MCTOYHHKA; TeMIle-
paTypa, CKOpPOCTb BBIXOJa M OOGBEMHBIH PAacXo] ra3o-
BO3/YIIHOH cMecH; MaKCHUMAaJbHO Pa30BbIif U BaJIOBBIi
BBI6pocel 3B. MakcuMabHble 00BEMBI CKHTAeMOTO
nomytHoro HedTaHoro raza (ITHT) ompesnesneHsl B co-
orBercTBuu ¢ [9, 13].

[lns mopenupoBaHusi moseir pacceuBanus 3B
B mporpamme YIIP3A OH/I-86 mpousBeieHbl A0OMOJI-
HUTeJbHBIE PAcueThl B COOTBETCTBUH ¢ (popMysTaMu 13
MeToauku [14], KoTopble TepeylcieHbl HILKE.
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Puc. 2. Tlona pacceuBanus CO B atMocdeproM Bozayxe BoKpyr DY: Ne 1, 2 (@) u Ne 3 (6). 3mecy u gamee 6ykBamu A—J[ 060-
3HAYEHbI IJIOMIAJKK ¢ OTGOPOM OO6pa3IoB IOYBBI M pacTuTeJbHOCTH B 30He DY Ne 3 Ha paccrosumu: A — 216, b — 486,
B — 710, T — 1037, I — 1380 M (cM. 1BeTHbBIe pUCYHKH Ha cafite http://iao.ru/ru/content,/vol.37-2024,/iss.11)

O6wbemubiit pacxon ITHT, cskuraemoro na MDY 3a
CEeKYH/ly, PacCUuTbIBaeTcs 1o dopMyie

Wy =W/ (ty-t) M /c, 1)

rje t,; — KOJIM4ecTBO cyToK pa6orel DY; f. — kosm-
YyecTBO cekyHI; W — 006beMHBIIl pacXo]] Ta3a, CXKUTae-
moro Ha DY 3a rox, M /TojI.

OO6beMHBINl pacXo/ TPOAYKTOB CTOPAHUS, MOKH-
npatonx DY, HaAX0AUM CIeAY0MmuM 06pa3oM:

Wi = W, Ve - (273 + T1)/273) M /e (2)

3neco T, — Temmnepatypa ropenus, °C; V.. — xomude-
CTBO TIPOJYKTOB CropaHusi, 06pasylomuXcsi TpPU CTe-
xnoMerpuueckoM cropanmun 1 M° ITHT B atMocdepe
BJIAJKHOTO BO3[yXa, M® /M3, paccunrano B [15].
CpenHSS CKOPOCTb TIOCTYILIEHHS B aTMocdepy
npoaykroB cropanus ITHI paccuntbiBaercst kak

Wie = 1,274 W,/ D2 w/c, 3)

rae Dy — nmamerp dakena, M, pacCUMTaHHBIN B IIpH-
JIO’KEHUH, KOTOPOE CO3aHO C TIOMOIIBI0 IIPOTPAMMBI
Excel [15].

Pacyer MaKCHMaJbHBIX BbIGPOCOB BPEIHBIX Be-
IIECTB IPOBOJUTCS 1O (hopMy.ie

Wi =0,278-q;- W, /¢, (4)

rJle ¢; — Y/eJbHbI BBIOPOC i-TO BPEJHOTO BeIeCcTBa
Ha eIUHUIy Macchl CKUTAaeMOro rasa, Kr/kr [14];
W, =3600-p,- W, — Maccosblii pacxox c6pachiBae-
Moro Ha (aKelbHOl YCTaHOBKe ras3a, KI/4, p, — ILIOT-
HOCTb ra3a, K/ M.

BasoBble BBIGPOCH BPeHBIX BEIIECTB 3a TOJ Pac-
CUUTBIBAIOTCS TI0 (popMyJie

Wyi(t) = 0,001 - q;- Wy -t /1o (5)

(t — upogomkuTenbHOCT PaboThl (hakeabHOIl ycra-
HOBKH B TeYeHUE Toja, ).

B nacrosmieii pa6oTe NCIOTB30BAHBI KapThl KOH-
nenrpammit CO u3 umutepHera [16]. Kapra MoJibHOI
noim  yrapHoro rasa (ppbv) ma yposae 1000 rlla
¢ paspemteHueM 1° coszgana NASA 1o JaHHBIM CILyT-
uuka AIRS.

Opranndeckoe BeNIeCTBO BbIeJ€HO W3 BLICYIIEH-
ol mousbl (2—20 r) skcTpakuueir 7%-M pacTBOPOM
MeTaHosa B XJopogopme 1mpu 65°C B TeueHue 2 u.
W3 opraHmdyeckoro BelecTBa T'€KCAHOM BBIAEJSIN YT-
JIEBOJIOPOJHYIO (DPAKIIUIO, JETANbHBIH aHAIN3 KOMIIO-
HEHTHOTO COCTaBa KOTOPOI NPOBOANIM XPOMATOMAcCC-
cuexrpomerpoM DFS ¢upmbr Thermo Scientific (Tepma-
Hust). C [MOMOIIBIO XPOMATOMACC-CIIEKTPOMETPHYECKOTO
aHaJIM3a 10 3HAUYEHUSAM MOJIEKYJApHbIX Macc (m/z)
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B TOYBaX U PaCTEHUSX HAEHTU(DHUIMPOBAIN OPraHU-
4yecKue coeluHeHus: ajudaTudecKue yriaeBoAOPOIbI
H-aJKaHbl M u3oaakaHbl (m/z 57), TONmaHBI, TOIEHBI
u oneanenst (m,/z 191), crepansr (m/z 217, m/z 218),
MOJIUIIUKI0APOMATHYECKIE YTJIEBOIOPO/IbI: aHTpalleH,”
(denantpen (m,/z 178), duyopanteH u upet (m,/z 202),
xsopogdenoranbt (m/z 235).

Pesyabratel 1 00CyxKaeHne

ITo dopmyaam (1)—(5) paccunTanbl MakKcHMaJb-
HO pa3oBble W BajoBble BBIGpochl oT Tpex MDY (Tab-
JIMIa), a TaKyKe MPOIEHTHOe COOTHOUIEHWE BHIGPOCOB
CO (83%), caxu (10%), NO, (0,7%), mertana (6%).
Ha puc. 2 npuBenensl uzosunun konieHTparmii CO
or Y Ne 1—3, mocTtpoennble B mporpamme <«YIIP3A
Oxo-llenTp» u coBMelleHHble B Tporpamme ArcMap
¢ KOMIIBIOTEPHOIT KapTo#i pacTUTEBHOTO MOKpPOBa paii-
OHa, CO3/IaHHOU MO0 KOCMUYecKoMy cHUMKY Sentinel-2,
mata cbeMkn 14.06.2021 r. Paccroguusa or DY no
M30JUHUN KOHIIEHTpAIUil ObLTM M3MepeHbI 10 TIPeos-
JIaJlaloIeMy HallpaBJIeHUIO BeTpa cpeiacTBamu ArcMap.
Or @Y Ne 1, 2 usommnnu ¢ xounenTpamuamu 111K,
CO (5mr/M®) u 0,5I11K,, CO (2,5 mr/ M%) HaxoaaT-
ca Ha paccrogHugax 290 m 624 M COOTBETCTBEHHO
(puc. 2, a). Paccrogauua or @Y Ne 3 10 H30MMHUK
¢ xonuentpanueii 1IIJIK,, CO (5 mr/ M) u 0,2IT1K,,
CO (1 mr/M%) cocrasaszior 163 1 508 M (puc. 2, 6).

B rpanunax noma paccemsanusa 1IIJK,, CO or
DY Ne 1, 2 na wiomazan 0,53 kM’ mpeobIaaloT: OT-
KDPBITbIE YYaCTKH M Y4YacTKH C PEeJKOU TpPaBSHUCTOI
pactutesnbHocThbio (28%), MeakomcTBeHHbI Jtec (16%),
JISII u noporu (7,3%), cmemanusiii gec (10%), cset-
noxBoinblii sec (6%). B rpanumax mons paccemBaHHs
1Ky, CO or @Y Ne 3 ma mmomau 0,16 KM? npe-
06J1a1a10T cJIeyTole TUIhI Ha3eMHOTO TOKPOBa: OT-
KPBITbIe YYAaCTKM W YYAaCTKH C PeAKON TPaBSHUCTOM
pacturenbroctbio (22%), JIDII u moporm (13,4%),
TpaBgHbIe (PUTOIEHO3bI C MEJKOJICTBEHHBIM IOPOC-
oM (11%).

PaccunTtanHble Ha OCHOBE MOJETMPOBAHUS MoJeit
paccenBanust konnentparuu NO, HeBenku. Paccros-
Hug or MY Ne 1—3 10 U30/MHUI ¢ KOHIEHTpPAIUSIMU
0,1T1/IK,,, NO; (0,02 mr/nm*) pasubr 625 u 284 M co-
orBerctBenHo (puc. 3). Ilpu MogenupoBaHuu ToOJIEi
paccenBanus caxku o6HapyskeHo npesbimieHue IT/IK,,.

Or dY Ne 1, 2 Ha paccrogHuun 722 M oGHapy:KeHa
KOHIleHTpaumst yriaepoga (caxm), pasmas 3IIK,,
(0,45 mr/ °). Ha TpaHuIle CAaHUTAPHO-3AIUTHON 30HBI
(1 kM or DY) KOHIEHTpalUsd caXkl YMeHBIIUIACh
u He npesbimaeT 111JIK,,. Paccrosnue or @Y Ne 3 1o
H30JIHHIN ¢ KoHueHTpanueil caxu 111/1K,, (0,15 mr/ M)
paBHo 505 M. Ilonsg paccenBanHus MeraHa u GeH3allu-
peHa He pacCYUTaHbl BCJEACTBHE WX OYeHb MaJioii
KOHIIEHTPAITHH.

Konmnentparmnun 3B B atMocdepe mo Mepe yiaase-
g or MY cumxatorca (puc. 2 u 3). YcTaHOBI/IEHO,
YTO B TPaHUIAX JAYHBIX YYaCTKOB, PACIIOJIOKEHHBIX
Ha fore or DY Ne 3 (puc. 2, 6), npesbiutennst /1K,
He HabJII0afoTCs.

Pesyabratbl pacuera KkoHleHTpanuii CO myTeM
MOJIeJTAPOBAHUS UX TOJIell pacceMBaHUs B TIPOTpaMMe
YIIP3A He npoTuBopedYaTr JaHHBIM CIyTHUKOBBIX Ha-
6mogennii (puc. 4). Tak, cpegHue AHEBHbIe KOHICH-
tpanuu CO, paccyuTaHHbIEe 3a BeChb TOJ, a TaKKe 3a
XOJIOJIHBIN M TeIIbIil Tlepuo/ibl, B iukcesne ¢ MY cocra-
B 135,42; 152,10; 112,06 ppbv, a cpenHue HOYHBIE
kourentpamuun 129,39; 154,15; 120,59 ppbv. Iloay-
YeHHble 3HauyeHus Majbl U He mpesbimatoT I[I/1K,, CO
(4290 ppbv). Ilpu mepeBosie NX B MI/M° OHH pPaBHBI
B cpeaneM 0,2 mr/ M3, 4YTO COBIIQ/IaeT C JaHHBIMU, IIPU-
BeJIeHHbIMU Ha puc. 1.

C wucnosnb3oBanneM t-kputepus CTbloJeHTa TIPU
JoBepHUTeIbHOI BepogTHOCTH p = 0,95 BBIABJEHBI 3HA-
YIMBIE PA3JNYUS MEXKAY AHEBHBIMU U HOYHBIMU IIPH-
3eMHbIMU KoHILeHTpaiusaMu CO Hax ydacTkoM ¢ DY
B Tembii nepuo (¢ Mas Mo ceHTAGPH). Paccunrannoe
3HaueHue t-xputepusi CrbiofieHTta paBHo —2,1. [leiicT-
BUTEJBHO, 110 3TOMY KPUTEPUIO YCTAaHOBJIEHO, YyTo B 2021
u 2022 IT. HOYBID KOJHMYECTBO TEILIOBBIX OOBEKTOB
C OTKPBITBIM TLTaMeHeM ObLI0 6osbiie, deM nHeM. O6-
HapysKeHa oTpHIaTeabHasa Koppesauus (r = —0,8) mpu-
3eMHO#1 To/10Boi KoHIleHTparmn CO ¢ SpPKOCTHOH TeM-
mepaTypoil TOpSYNX TOYeK, KoTopas B3gTa u3 (ailroB
no noxapam fire_archive SV-C2 (cramgapTHbIil mpo-
aykt VIIRS 375 m a1g 60pbOBI ¢ TIOXKapaMi U TeTLTO-
BBIMU aHOMAJHAMH, pa3paboTaHHbIT MapUIEHICKIM
yuusepcuretoM, CIITA) [17]). V3 gaHHOTO MpPOAyKTa
CTIeIyeT, YTO CPeHHE SIPKOCTHBIE TEMIIepaTyphbl M pa-
IUyChl 30H TeIUIOBBIX Bo3feiicTBuit or DY Gomblie
B TETJTLIN TIEpUOJ], YeM B XOJIOIHBIN.

B cocraBe opraHMYecKOro BelecTBa IOYB MPeod-
JagaioT amudaTudeckue yriaeBogopobl: oT 50 1o 80%

MaKcnmaJleO—pasoBme H BaJiOBbI€ B])16POCI)I OT Tpex d)aKeJII)HI)IX YCTaHOBOK

DY Ne 1 DY Ne 2 DY Ne 3
KOMIIOHEHT | Makcumanbubiii, | Basosbiii, | MakcuManbHbiii, | Bagosbiii,| MakcuManbHbiii, | Bamosbiii,

r/c 1/T0] r/c T/TOM r/c T/TO[I
CcO 13,815 435,32 57,17 93,77 10 315,22
NO, 0,1105 3,48 0,457 0,75 0,08 2,52
Caxa 1,658 52,239 6,87 11,25 1,2 37,82
Bens(a)uupen 4,42-107° 1,393- 1077 1,83-1078 3-108 3,2-107 1-107
Metan 0,995 31,34 4,116 6,75 0,72 22,7

MopgepoBaHue coaep;KaHHsl MAPHUKOBBIX ra3oB B atMocdepe HedTerazoqo0pBaomux paiiloHOB 979



I TeMHOXBOHHEIT Jec
BN CyemaHHBI JTec
N CpeTa0XBOIHBI Jec
i CocHoBO-KycTapHHUKOBO-charHuTOBOE 60JI0TO
BN MeKoNCTBEHHBIT Jec
Tpasanple (uTo1IEHO3DI
€ MEeJKOJNCTBEHHBIM T10/IPOCTOM
B [ps,10B0-MOYKIHHO-03€PKOBBIE KOMILTEKChI
BN [ps/10BO-MOYKHHHBIE KOMILTEKCHI

a

. ) BF. . g
0 0,150,3 0,6 kM
S MoxoBo-TpaBgaHble 6070Ta
B OTKpHITBIE YHACTKH W YHACTKI
¢ peKoil TPABAHHCTOIH PACTHTEILHOCTBIO
BN KycroBble ILTONAIKH
BN HacenenHble TTYHKTDI
I J1OI1 u jgoporn
S HedrresarpgaseHHble 3eMIH
B Peii, o3epa
L Tpaunia MecToposk/ieHiii
WA [|aunpie yUacTKH
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Mecsir
Puc. 4. VI3MeHYMBOCTh TIO MecsIlaM IPHU3eMHON KOHIIEHTpPa-
muun CO B cpeaneM 3a 2021—2023 rr.: nepBblil «SIUK € yca-
MH» IIOKa3bIBaeT JHEBHYIO BapHalllIo KOHI[EHTPAIK 3a MecsIIl,
BTOPOIi — HOUHYIO

OT BCeX WUAEHTH(PUINPYEMBIX COeIUHEHWH C JOMUHIH-
POBaHNEM BBICOKOMOJIEKYISIPHBIX ToMOJIOTOB (Cy—Cas).
MosiekyIIpHO-MAacCOBOe  paclipefiejieHue  H-aJTKAHOB
B TOYBEe W PACTEHUAX WCCIEJOBAHHON TePPUTOPUH
Tpe/iCTaBJeHo Ha puc. 5. MaKcuMaabHOe CyMMapHOe

KOJIMYECTBO H-aJIKAHOB OTMEYEHO B 06Pasile ¢ ILIONIAI-
ku B (75,3 Mkr/T) Ha paccrogaun 710 M or DY, Mu-
HUManbHOe — B o6pasue ¢ miomaakun A (1,21 Mxr,/T).
B o6pasifax pacTHTENIbHOCTH, OTOOPAHHBIX Ha ILIOIIA/-
Ke B, B cocTaBe OpraHMYeCKOTO BEIIECTBA BbISBJIEHBI
cJiefibl yTIeBOJAOPOIOB. B mouBaX, 0TOOpAaHHBIX B 30HE
BausiHus Qakena Ha paccrosaun go 1500 M, moMuHM-
pyer romoior Cy;, KpoMe Hero GOJBIIYIO IOJI0 CO-
craBysatorT ToMosiotu Cos, Cog, Csq, XapaKTepHble s
Ha3eMHOI pactuteabHocTH [18].

Kpome Toro, naeHTHdUINPOBAHBI TOTHIINKIOAPO-
Matudeckue coeanrenus (ITAY) — antparies/ deHaH-
TpeH, GJyopaHTeH ¥ THPEH, KOTOpble 06pa3yloTcs,
BeposITHO, npu cxkuranuy raza Ha OY. Mx pacnpene-
JleHWe, TIpe/ICTaBIeHHOEe Ha PHC. 5, 6, YKa3bIBaeT Ha yBe-
JIMYeHre KOHIIEHTPAIUU M0 Mepe OTAAJEeHUs OT MCTOY-
HHUKa 3arpd3HeHusi. MakcuMmanbHoe cofeps:kanue [TAY
HabuiofaeTcss B obpasie, yaajgennoM Ha 1380 M ot
daxera, 4TO, BEPOATHO, CBI3aHO C WX CTOPAHUEM, TIO-
CTIEeYIOMIM paccenBaHUeM B atMocdepe U ocaskIeHH-
eM Ha TouBy. B o6pasmax ObLiu Tak:ke OGHAPYKEHBI
MOHOHEHACHIIIEHHbIE COeANHEHNs — TOMEHBbI U oJieaHe-
HBI, XapaKTepHble JJIs TPUPOIHBIX BemecTB [19].

Bo Bcex mpo6ax TouBbI, KpoMe (DOHOBBIX 06pa3s-
1[OB, OIIpeJieJIeHbI XJ0PO(eHOTaHbI, BXOSIIINE B COCTaB
MHCEKTHUIIUIO0B, KOTOPbIe HCIOJIB3YIOTCA Tpu Gopble

980 Aunexceesa M.H., ®eaopos /I.B., SAmenko NU.T., Pycckux U.B.



-+ b

20

15

I{OHIL&'[’[’I'pEllll‘Iﬂ. MEL/T

KoaniecTBo aToMOB yriaepoja B MoJIeKY.Ie

—e— CocHa |
-~ Toay6uxa

KoHIeHTpalus, MK,/ T

g = N on o= -ow o
I I P I I P B <]

E,

- o
LLULDLDLULULLULLULULLULULLUOU
YeCTBO aTOMOB _\_’T.'I(?I](],'Iil B .\I[).'i{'}{_\-’.'[[?

-

0

a

0,07 -

) —— AnrpaieH
0,06 - —— dayopanren
0051 [Tupen
0,04 |
0,03 +
0,02 |
0,01 |

. e _— |
216 486 710 1037 1380

Paccrosuaue oT (pakeJbHOIl VCTAHOBKH, M

@

Puc. 5. MoJieKy /IApHO-MaccoBoe pacipe/ie/leHe OpraHnuecKuX coelnHeHuil B mouse B 30He BiusHus DY Ne 3: #-ankanos (a);
H-QJIKAHOB Ha IUIOMAJAKe B B Uriax cOCHBI M JUCThAX TonyOnku (6); NPOCTPAHCTBEHHOE paclpejieJieHne KOHIEHTPAIUi moJu-
[UKJI0apOMaTUYECKUX YTJIeBOA0POI0B (&)

C BpeauTeJIIMU JieCHOTO X03siicTBa. VX KOHIleHTpaIus
goime ITJIK (TTJIK xjg0podeHOTaHOB B TOYBAX COCTAB-
nser 0,1 mxr/T [20]) B 11—184 pasa, 3a uckmoueHneM
obpasita ¢ yuactka A. Buganmo, 3Tu coeIuHeHUs TIOTa-
JIN B TIOYBY U3 BO3/yXa.

3akjaoueHnne

B pa6ote mpemsoikeH U anmpoOUPOBAH KOMILIEKC-
HbIl IOAXOA K MOJEeJIPOBaHUIO IIOJIell paccenBaHUS
1 ONpe/ieIeHUI0 KOHIIEHTPAIINIT 3arpsI3HAIONNX BeIlecTB
B aTMocepHOM Bo3AyXe OT (hbaKeJbHBIX YCTaHOBOK.
[TpuBesieHa KoMIlbloTepHasl KapTa PACTUTEJbHOTO IIO-
KpOBa Ha OCHOBE KOCMHYECKOTO cHUMKa Sentinel-2
(mara cpemkn 14.06.2021 r.) ¢ oroGpaskeHueM moJeil
paccenBaHUS 3arps3HSIONIMX BellecTB. B 11eJloM KOH-
nentpamuu CO, NO; u caxu, paccuMTaHHble IIyTeM
MOJIEJINPOBAHMS TIOJell paccenBaHUsS BBIOPOCOB 3a-
TPASHAIONNX BelllecTB, He npesbimator 1IIJIK,, Ha
rpaHuile CaHUTAPHO-3auuTHOH 30HBI (1000 M) BOKpYT
kaxgoro ¢daxena. [lomydyeHHble pe3yJbTaTbl He MPOTHU-
BopeuaT CIlyTHUKOBBIM JaHHBIM AIRS.

XpomaTtoMacc-CleKTPOMETPHYECKUI aHAIN3 TOKa-
3aJ1, 9TO B COCTaBe OPTAaHIMYECKOTO BEIIeCTBa MOYB TIpeos-
JagaioT agndaTmaeckre yriaeBoA0POIbI, X Co/iepsKaHIe
Bapbupyetca oT S0 1o 80% oT Bcex uaeHTU(UITITPO-
BaHHBIX COEJUHEHUIl ¢ JOMHUHHPOBAHUEM BBICOKO-
MoseKyIapHbIx roMosioroB (Cy;—Css). MakcuMasbHoe
CyMMapHOe KOJMYecTBO H-ankaHoB (75,3 MKT/T) oTMe-
YeHO B TOYBe Ha ydYacTKe B, KoTopbIii HaxomuTcs Ha
paccrossauu 710 M ot Y. B opranmyeckoM BellecTBe
UTJI COCHBI ¥ JIUCTHEB TOTyOUKH JOMUHUPYET ToMoJiorT Coz
u npucytcTByioT Cps, Cyg, Cgq, XapakTepHble s Ha-
3eMHOIl pacTuTebHOCTH. KpoMe Toro, B TIOUBe WIEHTH-
GUIMPOBAHBI MOJUIUKIOAPOMATIYECKIE COeTHEHNS —
anTpaiieH,/ ¢peHanTpen, ¢Juyopanren u mnupet. [lo Mepe
yaageHusa oT (aKeJTbHBIX YCTAHOBOK CHILKAETCS KOJIU-
YecTBO BpEJHBIX BeIIeCTB 3a CYeT UX pacCerBaHUs.
[Ipu atoM HabJarOJaeTcsl MOCTENEHHOE YBeTMYeHUE CO-
Jlep:KaHUs TONUIUKIMIECKAX apOMaTHYECKUX YTJIeBO-
JIOPOJIOB TI0 Mepe yAaneHud oT ¢akenga, YTO He HUC-
KJIIOYAaeT BEPOSITHYI0 MUTPAIUIO 3arps3HSIONNX Be-
mecTB OT T. [IpITh-fAIX W nemoHWpOBaHNE WX B BEPXHUX
cJ10g9X TOp(SIHON TTOUBBI.
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A comprehensive approach to simulation of the fields of dispersion of pollutants in the surface air layer
from flare installations on the territory of the Mamontovskoye field of the Nefteyugansk district of the
KhMAO is suggested. It includes the simulation of pollutant concentrations (carbon monoxide, nitrogen di-
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