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MpoBeaeH aHanu3 BpemeHHOro psaaa
KBapTa/bHbIX 06beMOB (haKebHOro
CKUraHuA nonyTHoro HeTAHOro rasa
(nanee — MHI) Ha TeppuTOpUN XaHTbI-
MaHcmniticKoro aBTOHOMHOI0 OKpyra
(nanee — XMAO) 3a nepuoa 2012-
2016 rr. YcTaHOBNEHO, 4TO TPEHA
CHUXXeHUA 00beMOB CXKUraemoro
rasa 3a yKa3aHHblil nepuog
ONUCbIBAETCA 3KCNOHEeHLUUANIbHbIM
ypaBHeHuem. lokasaHo, 4To Hapagy
C 3KCNOHEHLNANbHbIM TPEHA0M
HabnloaaloTCA LUKINYecKkne
Ce30HHble Bapuaumm oobema
oKuraemoro rasa. lpeanoxena
Mo/ieNib NPorHo3a obbema
CKMraemoro rasa B Buje CyMmmbl
ABYX cnaraemblix, nepsoe u3
KOTOpbIX NpeJCTaB/NeHO ypaBHEHUEM
3KCNOHeHLNanbHOro TpeHaa, a
BTOpOe c/laraemoe npegHasHayeHo
JNA yyeTa ce30HHbIX KonebaHui
06beMOB C)XuraHus rasa. lMpusegex
npumep NPorHo3a 06beMoB CUraHUsA
MHI Ha nepuop 2017-2020 rr. gna
Tepputopuu XMAO.

MaTepuanbl n metoabl

Matepwuansl otyeToB [lenaptameHta
HeApPOnoNb30BaHMA U NPUPOLHbLIX PecypcoB
XMAO, naHHble 06 06bemax HedTeaobbIuM B
XMAO. [n5 BbINONHEHNA NCCNef0BaHNA Bbin
MCNONb30BaH METO aHann3a BpeMeHHbIX
pAnoB, NO3BONUBLINIA pa3paboTaTe MoZeNb
NnporHo3a AMHaMMUKM 06EMOB CHUIraemoro
rasa Ha HetTe06biBatOLLEN TEPPUTOPUL.

KntoyeBbie cnoBa

napHWKOBbINA 3 eKT, NoNyTHbIA HedTAHON
ras, nporHo3 06LeMoB CXMraHus rasa,
thaKenbHble YCTaHOBKM, (haKenbHoe CxUraHue
rasa Ha MecTopoXaeHuax, HedhTegobbiBatoL e
pervoHsl

BBeaeHue

B cBfi3M ¢ 04EBMUAHBLIMM OMACHOCTAMYU NPOAOS-
arolerocs rnobanbHoro notenneHns kKnumara fMa-
PVKCKMIA KNMaTUdecknin cammut (2015 r.) npuHsn
peKkoMeHAaumMio rocyaapcteam mupa paspabo-
TaTb MEPONPUATMS Mo ocnabnaeHnto NapHUKoOBO-
ro acdeKTa ¢ Lenbto He AONYCTUTb NOBbIWEHUA
cpefHerofoBoi TeMnepaTypbl Ha 3emne K cepe-
QVHe HblHEelWHero cronetns 6onee yem Ha 2°C.
13BE€CTHO, YTO NPY CKUFAHWUKU MONYTHOrO HedTsA-
Horo rasa (MHI) B atmocdepy HedTenob6biBal0-
Wux pernoHoB Poccuu BbibpacbiBaoTcs 60/b-
lwme o6beMbl 3KONOTMYECKM OMACHbIX NTPOAYKTOB
cropatus (cama, OKCUAabl a3oTa, apomaTtmyeckue
YrNeBOA0PO/bI, TAXKENbIE METANbI) U YINEKUCO-
ro rasa, KOTopblii BHOCWUT 3HaUUTeNbHbIN BKNAf B
NapHUKOBbIN 3t deKT.

Mo npubAU3UTENbHBIM OLEHKAM 3KCNepToB
[1], u3 exerogHo aobbiBaembix B Poccum MHI
60 mapa m> o TpeTn 3Toro obbema cxuraercs
B (haKe/bHbIX YCTAHOBKAX Ha MECTOPOXAEHUAX,
npv 3TOM Npu oxuradun 400 m® rasa, B cpea-
HeMm, Bblgensierca B aTMocdepy OKONO OfHOM
ToHHbI CO,. Mo3Tomy Ana paspaboTkn meponpu-
ATWI NO CHUKEHWIO BbIGPOCOB YrNeKMcaoro rasa
B pe3ynbTate (akenbHoro cxuranua MHI Ha
GnuKanime rofbl HE0H6X0AMMO UMETb A0CTATOY-
HO HafeXHble MPOrHO3HbIE OLEHKM CYMMapPHbIX
06bEMOB CKMraemoro rasa B (aKesbHbIX ycTa-
HOBKax Ha MECTOPOXAEHMAX Ha TeppUTOpUAX
HedTef06bIBAOWMX PErMOHOB. 3TO BbI3BANO
Heo6xoaMMoCTb pa3paboTKM HOBOrO MOAX0AA
K NPOrHO3MPOBAHNID CYyMMapHbIX 06bemMoB da-
KenbHoro coxuraHusa MHI nytem co3gaHusa ma-
TemMaTuyecKon MoAenu AMHamMnkn o6beMoB Co-
YIKEHHOrO0 rasa Ha OCHOBe aHann3a BPEMEeHHbIX
pAA0B. 3TO 1 ONpeAenuo Leb AaHHON paboTsl
KaK pa3paboTKy MOAE/N NMPOrHo3a CyMMapHoro
obbema CxuraHus rasa B HedTefobbIBaOLEM
pernoHe Ha npumepe Tepputopun XMAO.
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[laHHble U meToabl

B KayecTBe AaHHbIX O peasnbHbiXx 06bemax
oxuraemoro MHI 66111 MCNoNb30BaHbl MaTEPU-
anbl ot4yeToB [lenapTameHTa HefpONONb30Ba-
HUA 1 NpUpoaHbIX pecypcos XMAO, pasmelyae-
MbIX Ha oduymMansHoMm caiite [2], copepalimx
eXeKBapTaNbHble CTATUCTUYECKME JaHHble O
CyMMapHbIx 06bemax ckuraemoro MMHI Ha Bcei
TeppUTOPUU aBTOHOMHOrO OKpyra. [laHHble 06
obbvemax HedTegobbium B XMAO 6binn mony-
yeHbl € caiWTta Hay4yHO-aHanWTUYeCKOro LeH-
Tpa Heapononb3oBaHua um. B. Llnunbmaxa,
r. XaHTbl-MaHcuitck [3].

IpatvKkn BpemeHHbIX PAAOB 06beMOB [0-
6biBaemoit HethTn U CxMraemoro rasa s XMAO,
npuBeaeHbl Ha puc. 1. Ha rpaduke BUAHO, 4TO
nokasarenu MNPOABAAT 3aMETHYI0 LUMKAWNY-
HOCTb B rofoBOoM xoge. OTHOCUTeNbHble MakK-
CUMYMbl TOLOBbIX XOLOB NPUXOAATCA Ha Te-
nible Nepuoabl Kaxaoro roga (2 u 3 keapran),
a OTHOCUTeNbHble MUHUMYMbI — Ha XONOAHbIE
(1 v 4 kBapTan). Takas NEPUMOAMYHOCTb B U3-
MeHeHMU obbema CXHMraemoro rasa MOoMKeT
6biTb 06ycnoBNEHA TOAOBON LMKIUYHOCTbIO
n06b14n HedTH.

lpaduknm Ha puc. 1 nossonsAwT caenatb
BbIBOJ O COracoBaHHOCTU (KOppenupoBax-
HOCTM) WM3MEeHeHWN O0O6BEMOB CHWraHua rasa
u pobbiBaemoit HedTM B pervoHe. B cBa3u ¢
3TUM MpeAcTaBiseT UHTepec NpoBefeHue uc-
CNefloBaHNs B3aMMOCBA3U Mexay obbemom
CKMraemoro rasa u obbemom HedTefobbIYM B
paccmatpuBaeMoM pernoHe, AnA 3TOr0 B Ha-
wen paboTe WMCMNOMb3YeTCA METOA AWHENHOro
perpeccuoHHoro aHanusa. [lna nposegeHus uc-
cNnefoBaHWi B KayecTBe obyvatowen BbIGOPKM
MCNONb30BANNCh AaHHble O KBapTa/ibHbIX 06be-
Max COMOKeHHOro rasa u fobbiBaemoii HedT 3a
nepuog c 1-ro keaptana 2012 r. no 4-in keapTan
2015r. (BKNtOYMTENbHO). Ha puc. 2 npeacTaBieH
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Puc. 1 — BpemeHHOU X00 KBapmanbHbIx 06bemMo8 coxceHHo2o [MHI u dobbiyu Hegpmu. Homepa
KBApManos ykasaHsl BHympu kax0o20 2004, a — 06bem coxceHHo2o [MHI, maH m?; b — 06bem
006b14U He¢pmu, MAH m
Fig. 1 — The time course of quarterly volumes of burnt APG and oil production. Quarter numbers
are indicated within each year, a — volume of APG burned, min m?; b — volume of oil production,
mint
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rpaduK 3aBucMmocTi obbema coxerHoro MHM
oT 06bema HedTe00bI4M. TOUKamMK Ha rpatuke
NoKasaHbl 3HaYeHUs BeMYMHbI ob6bema rasa,
COXOKEHHOro B COOTBETCTBYIOLLEM KBapTane, u
06bemMoB A06bITON HeTW B TOM e KBapTane.

Kak BUAHO 13 puc. 2, U3MeHeHWs 06beMOB
coxokeHHoro MHI n o6bemoB HedTea06bIUN
3a nepuoj 1ccnefoBaHna AEMOHCTPUPYIOT Ha-
AnYMe B3aMMOCBA3M C [OCTATOYHO BbICOKUM
ypoBHeM Ko3dhduuneHTa AeTepMUHALUN, YTO
ABNAETCA NOATBEPKAEHMEM YKa3aHHOM Bbllle
COrNacoBaHHOCTU B U3MEHeHUAX aHanusupye-
MbIX BpeMeHHbIX pAAoB. CnegoBatenbHo, MOX-
HO MPUHATb, YTO Ce30HHble (BHYTPUroAOBbIE)
M3MeHEHNs 06BHEMOB CHMraHUsA Bbi3blBalOTCA
CE30HHOMN UMKANYHOCTBIO AOObIYM HedTH B Cy-
pOBbIX CUOMPCKUX YCNOBUAX, 06YCIOBNEHHOI
€e CHVKEHMEM B XONOJHbIV U POCTOM B TeNbI
nepuof. [inA NOCTPOEHMA MOAENU AUHAMUKU
o6bemos cxuranus MHI ganee nposegem aHa-
N3 BPEMEHHOro psAja 3TUX 3HaYeHuin.

AHanu3 BpeMeHHOro psaja KBapTalbHbIX
o6bemoB rasa 3a nepuog 2012-2015 rr. (puc.
3) nokasan, 4To ¢ Ko3hPULMeHTOM JeTepMuHa-
uum 6onee 0,7 3HaYEHUA BPEMEHHOIO PAAA A0-
MyCKaloT anmnpoOKCMMaLMIo 3KCMOHEHLManbHON
(yHKUMeNn, BUA KOTOPON NpeAcTaBneH B none
rpatduka (puc. 3). U3 rpacduka BpemeHHOro
X0Aa TaKKe BUAHO, YTO Ha rpaduK 3KCMOHeH-
LmanbHOro TpeHaa (MyHKTUpHas AMHUA Ha puC.
3) HaKnNaabIBaKTCA ClyyaiiHble OCLMANALUK C
XapaKTepHON rof0BON NepPUOANYHOCTbIO. YcTa-
HOBNIEHHble Ha OCHOBE aHann3a BPEeMEeHHOro
psfa KBapTanbHbiX 06bEMOB CKMraemoro rasa
MoryT ObiTb METOAWNYECKON OCHOBOW ANA pas-
paboTKM MaTemaTMyecKoi mojenu nporHosa
CyMMapHbIX 06bEMOB CUraHWA rasa Ha Teppu-
TOpUM HehTeaobbIuN.

NocTpoeHue moaenu nporio3a o6bLemoB
CXXUraHua rasa

B cOOTBETCTBMM C Bblle U3NOKEHHBIM MO-
Aenb NPorHo3a MoxeT ObiTb onpejeneHa B Buje
[BYX cnaraembix, NepBoe M3 KOTOPbIX npej-
CTaBAAET 3KCMOHEHLManbHyl (yHKLUIO, NOKa-
3aHHyl0 rpaduyeckn (NyHKTUpHAs NUHKUA) Ha
puc. 3, a BTOpoe cnaraemoe, npegHasHayeHHoe
AN y4yeTa YKa3aHHbIX CEe30HHbIX OTKNOHEHMWIA,
onpeaenseTca Kak cpefHee U3 BHYTPUTOANYHbIX
OTKNOHEHUIN, TMOMYYEHHbIX W3 3IMMNUPUYECKUX
AaHHbIX 06 o6bemax CHMraHus 3a Bpems Ha-
6ntoaeHnin. Vicxoas v3 3Toi naen moaens npo-
rHo3a o6bemoB cxuraemoro MHI moxer 6biTh
npeacTaBneHa B BUAE:

Vp = (@e®) x (144, O,

roe VI — nporHo3Hbiit 06beM COXIKEHHOTO
MHT, mnaH m3;

q — nopAaKoBbll HOMep KBapTana (B npe-
Aenax Kaxaoro roaa);

Aq — 0Ge3pa3mepHas BeWNYMHA, MONYYeH-
Has ycpeaHeHuem (3a UCTOpMYeCKWiA nepuoa)
CpefHUX KBapTaibHbIX 3HAYEHWN OTKIOHEHUN
06bemoB coxkeHHoro MHI oT ux cpeaHerogo-
BbIX 3HAYEHUI, BbIYNCNEHHbIX 3@ KaXAbI rOj;

a,b 6e3pasmepHble KO3 duULMEH-
Tbl ypaBHeHuA, pasHble 3E+202 wu -0,228
COOTBETCTBEHHO;

t — Bpems, BbipaxeHHOe B BuAe Mocneno-
BaTe/IbHOrO PAAa YMcesn, B KOTOPOM Lienas 4actb
yncna obosHavaet rog, a apobHas — Keaprar,
a nmeHHo: 2012,00 — 1-n keBaptan 2012 roga;
2012,25 — 2-i kBaptan 2012 roga; 2012,5 — 3-i1
kBapTtan 2012 ropa; 2012,75 — 4-n kBapTan 2012
roga.

Koadduumentel @ u b B ypaBHeHun (1)
Gblnn onpeaeneHbl No GakTMyeckum obbemam
coxokenHoro MHI 3a nepuop c 1-ro kKBaptana
2012 r. no 4-n keaptan 2015 r. (nanee ncropu-
yeckuit nepuon). Bennuuxa Aq paccyutbiBanacb

no opmyne:

2015 4
q=1

Viq - viq
Vig

)

Ay =

Zl -

i=2012

rae N — obujee KOMYECTBO KBApTanos B
NCTOPUYECKOM Nepuose;

Viq — (haKTMyecKUn 06bEM COMIKEHHOrO
[THI B g-om KBapTane i-ro roga, MiaH m>;
V. — cpeanuit dhaktuyeckuit obbem co-

i

#oKkeHHoro [MHI B g-om KkBapTane i-ro roga, MiH
M3, paccynTbiBaeMmblii no opmyne:

1 4
Viq = ZZ Viq-
q=1

MpoBepKa afeKBaTHOCTU Moaenn

[ns npoBepKM ajeKBaTHOCTM npejnarae-
MOV NPOrHo3HoW mogenu B Tab. 1 npuseaeHbl
pe3ynbTaThl pacyeTa OLEHKN NOrPeLHOCTM Npo-
rHO3a nyTem CpaBHEHMA PacCYUTaHHbIX NPOrHO-
3HbIX 3HAYEHUIA qu ¢ haKTMYEeCKUMU AaHHBIMK
32 KOHTPOJIbHbIN nepunog ¢ 1-ro no 4-i keapTtan
2016 1. (puc. 3).

OueHKa MorpewHocTM NpoBOAWAACL MO
dhopmyne:

(2]
3
Il
51R
-

q=1
roe Sm — cpefHAA OTHOCWUTeNbHAA norpeu-
HOCTb MPOrHO3a;
i — TNPOTHO3HbI 06bEM CONOKEHHOrO
[THT B q-om KBapTane i-ro roga, MiH M3;

N — KO/MIMYeCTBO KBAPTaNoB B KOHTPO/bHOM
nepuoge.

Pe3ynbTatbl pacyeta NpoOrHo3Hbix o6be-
MOB COXXeHHoro rasa no dopmyne (1) gns
KOHTpONbHOro nepuoga 2016 r., npeacras-
neHHble B Tab. 1, MoKa3biBalOT, YTO CpeAHAs
OTHOCUTENIbHAA MOrpewHoCTb NporHosa d
coctaBnaer 6%. TaKyl MOrpewHocTb B yC-
NOBUAX OTCYTCTBUA fAaHHbIX 06 0XKMAAEMbIX
B 6anxanwmne roabl ob6bemax cxuranusa MHC
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lop Keaptan Vig, maH M3 Vnig, maH m?
2016 1 360,00 388,27
2016 2 479,00 450,34
2016 3 422,00 424,97
2016 4 294,00 266,50

Ta6. 1 — OyeHku noepewHocmu Npo2Ho3a
ob6bvema OxcU2aHUA 2a3a
Tab. 1 — Estimates of the uncertainty of the
forecast gas flaring volume

loabl  KBaptanbl [porHosHbie 3HavyeHusa,

MIH M3

309,025
358,432
338,241
212,113
245,957
285,280
269,210
168,823
195,759
227,057
214,267
134,368
155,807
180,717
170,537
106,945

2017

2018

2019

2020
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Tab. 2 — Pe3ynbmamsi npo2HO3UpoB8aHus
06bemos cxcueaHus nonymuoezo eaza 8 XMAO
Tab. 2 — Results of forecasting the volume of
gas flaring in KhMAA

B HeTeA0ObIBAIOWMX PETUMOHAX MOXHO CYU-
TaTb MpaKTUYEeCKU Npuemnemoi. [ns Bu3y-
anvM3aunMm  ComnocTaBNeHWA TMPOFHO3HbIX W
KOHTPONbHbIX AaHHBIX Ha puc. 3 (nepuog B)
NPOrHO3Hble OLEHKM 06BLEMOB rasa nokasa-
Hbl KpECTUKaMK.

v =97.416x - 54389 .
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Puc. 2 — B3aumocsA3b 06bemos coxaiceHHo20 [THI u 06bemos Hegpmedobbiyu (no OaHHbIM O
KBapmManbHbix 06bemax 3a nepuod 2012-2016 22.)
fig. 2 — Interrelation of volumes of burnt APG and volumes of oil production (according to data on
quarterly volumes for the period 2012-2016)
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Puc. 3 — KsapmasnbHas duHamuka pakmuyeckux u npo2Ho3HbIx 06bemos coxeHHoz2o MMHF.
0603Ha4yeHo: A — ucmopuyeckuli nepuod, B — koHmponbHbili nepuod, C — npo2Ho3HbIl nepuod.
Homepa kBapmanos Ha epagpuke ykazaHsl 0715 Kax0o2o 200a
Fig. 3 — Quarterly dynamics of actual and forecast volumes of burned APG. Denoted by: A — the
historical period, B — the control period, C — the forecast period. Quarter numbers on the chart
are for each year

Mpumep NnpakKTUYECKOr0 MCNONb30BaHUA
mojenu NporHosa

[na  wnnocTpauMm  NpakTUYeckoro uc-
noAb30BaHWA pa3pabotaHHoi Mogenu B 1ab. 2
npuBeaeHbl NPOrHO3HblE OLEHKWU KBapTanbHbIX
06bEMOB CKMUraHWs rasa Ha nepuog Ao 2020 rr.
Ha TeppuTopun XMAO, paccuntaHHble no ¢op-
myne (1). laHHble Tab. 2 npejcTaB/ieHbl Ha rpa-
tuke (puc. 3) yepHbIMU TOYKaMU (NMPOTHO3HbIN
nepuog Ha pwuc. 3). Tpatuyeckoe conocras-
fleHNe NPOrHO3UpPyemMbIX 06BEMOB CHUraHUs
rasa, pacCyuTaHHbiX ANA MPOTHO3HOIO Nepu-
04a, € haKTMyeckumn obbemammn B UCTOpUYe-
cKkuit nepuog (puc. 3) NPUBOAUT K BbIBOAY, YTO
XapaKTep MPOrHO3HOrO BPEMEHHOro psja Ha
KayeCTBEHHOM YpPOBHE BMOJIHE COOTBETCTBYET
XapaKTepHbIM 0COGEHHOCTAM BPEMEHHOT0 pAja
peanbHbIX CyMmMapHbIx 06bemoB CxuraHus MHC
Ha Tepputopun HedTeaobbIBaIOWEr0 PErvoHa.

ENGLISH

MonyyeHHas B KOHTPO/bHbIA NEPUOA BeNNYMHA
OWMBKN NPOrHo3a noKasbiBaet, YTo ypaBHeHue
(1) MmoXeT 6bITb NCNONB30OBAHO ANs NPOrHO3MPO-
BaHWA CyMMapHoro obbema CUraHus rasa B
akenax Ha HePTAHBIX MECTOPOXKAEHUAX.

Utoru

Ha ocHoBe aHanusa BpeMeHHOro psaaa Keap-
TaNbHbIX 06bEMOB (haKeNbHOro CXUraHua no-
nyTHoro HedTAHOro rasa Ha Tepputopun XMAO
3a 5-1eTHWUIN Nepuoj YCTaHOBNEHbl 3KCMOHEHU -
aNbHbIA TpeHSA CHMKEHMA 06BbEMOB CKMUraemo-
ro rasa U UMKINYeckue ce3oHHble KonebaHnus
obbema CUraemoro rasa, Kotopble Haknagbl-
BAKOTCA HA NMMHUIO 3KCNOHEHLMANbHOro TpeHaa.
Ha ocHoBe 06Hapy)eHHbIX 3aKOHOMepHOCTeN
AVHAMUKN CKMraHWA rasa npejnoxeHa moaenb
nporHosa obbema CKUraemoro rasa B Buge
CYMMbl ABYX Cfaraembix, nNepBoe U3 KOTOPbIX

NpeacTaBneHO ypaBHEHWEM 3IKCMNOHEeHUManb-
HOro TpeHaa, a BTOpOe charaemoe yyuTbiBaeTr
Ce30HHble KonebaHns 06bEMOB CKMUraHUA rasa.
[apameTpbl mogenu onpeaensinncb No AaHHbIM
06 06bemax Cxuraemoro rasa B nepuog c 2012
no 2015 rr. lna npoBepKu afeKBaTHOCT MOAe-
NV NPOrHO3a NPOBefeHO CpaBHEHME C IKCNepu-
MeHTanbHbiMM (0uLUManbHBIMK) AaHHBIMU 06
06bemax COMIKEHHOro MOMyTHOro rasa Ha Tep-
putopum XMAO. C ncnonb3oBaHMem KOHTPONb-
HOW BbIBOPKM AaHHBIX O CYMMApHbIX 06bemax
COXOKEHHOro rasa B 4-x ce3oHax 2016 r. ycra-
HOB/EHO, YTO NOrPeLIHOCTb NPOrHO3a He NpeBbl-
waet 6%. ITO MOXET CNYKUTb NOATBEPIKAEHNEM
NPaKTUYeCKON NPMeMIemMOoCTU NPEeANOKEeHHOro
meToAa NPorHo3MpoBaHUA 06bHEMOB CHMUraHUA
MOMyTHOro HedTAHOTO rasa Ha TEpPUTOPUAX He-
hTeaobblun. Ans unnoctTpayum NpeanoxeHHoro
MeTofia NporHo3a npuBefeH Npumep pacyerta
NPOTHO3HbIX OLLEHOK 06BLEMOB CXWUraHua rasa
Ha cnepyloWmin NATUNETHNIA NEPUOS,.

BbiBoabl

PaspabotaHHas mofenb MOXeT 6biTb MUCMONb-
30BaHa [AnA ONEpaTWBHOW OLEHKU NPOrHo3a
CYMMapHbIX 0OBEMOB CHUraHus MOMNYyTHOro
rasa Ha MecCTOpOXAeHUAX B ApYyrux Hedreno-
ObIBAIOWMX PETMOHAX CO CXOAHLIMW FEO0MO0ro-
reorpavMyeckuMm 1 NPUPOAHO-KIMMATUYECKM-
MU yCNOBUAMU.
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Abstract

The analysis of the time series of
quarterly volumes of flaring of associated
petroleum gas (APG) in the Khanty-
Mansi Autonomous Area (KhMAA) for

the period of 2012-2016 was carried

out. It is established that the trend of
reducing the volume of combustible gas
for a specified period is described by an

exponential equation. It is shown that,
along with the exponential trend, cyclical
seasonal variations in the volume of the
combusted gas are observed. A model

is proposed for predicting the volume

of gas being combusted as a sum of two
terms, the first of which is represented
by the equation of the exponential trend,
and the second term is intended to take

into account seasonal fluctuations in gas
flaring volumes. An example of a forecast
of APG flaring volumes for the period
2017-2020 is given for the territory of the
KhMAA.

Materials and methods
The data of reports of the department
of subsoil use and natural resources of
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the KhMAA, data on oil production in the
KhMAA. To perform the study, a method
of time series analysis was used, which
made it possible to develop a model for
predicting the dynamics of volumes of
gas being combusted in an oil-producing
territory.

Keywords

greenhouse effect, associated petroleum
gas, forecast of gas combustion volumes,
flares, flaring of gas in oil-fields, oil
producing regions

Results

ased on the analysis of the time series of
quarterly volumes of flaring of associated
gas in the KhMAA over the 5-year

period, an exponential trend of reducing
the volume of flared gas and cyclical
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seasonal fluctuations of the volume

of flared gas that are superimposed

on the line of the exponential trend

have been established. Based on the
detected patterns of gas combustion
dynamics, a model for predicting the
volume of combusted gas is proposed as
the sum of two terms, the first of which
is represented by the equation of the
exponential trend, and the second term
takes into account seasonal fluctuations
in the volume of gas flaring. The
parameters of the model were determined
according to the data on the volumes of
combusted gas in the period from 2012
to 2015. To check the adequacy of the
forecast model, a comparison was made
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on the total volumes of gas burned in 4
seasons of 2016, it was established that
the forecast error does not exceed 6%.
This can serve as confirmation of the
practical acceptability of the proposed
method for predicting the volume of

gas flaring within the oil production
areas. To illustrate the proposed
forecasting method, an example is given
of calculating forecast estimates of gas
flaring volumes for the next five year
period.

Conclusions

The developed model can be used for
rapid assessment of the forecast of the
total volume of gas flaring at fields in
other oil-producing regions with similar
geological, geographical and climatic
conditions.
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