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TEOMPOCTOPOBE MOJEJIOBAHHS EMICIi TAPHUKOBHUX I'A3IB
Y ’KUTJIOBOMY CEKTOPI: IOPIBHSIHHS 3AXI/THOI YKPATHU
TA NIBJAEHHO-CXIJHOI IOJIbIII

MeTta. Po3pobuty miIXou s ITIPOCTOPOBOTO MOICTIOBAHHS €MiciH ITApHUKOBHX Ta3iB y XKHUTIOBOMY CEKTOpi Ha
piBHI eJeMeHTapHHX 00’€KTiB, NoOyayBaTH HA0OpH TEONMPOCTOPOBHX JAHHX PO3IOMLTYy eMiciit 1 Ha iX OCHOBI
IIPOaHAJTi3yBaTH CTPYKTYPHI BIAIMIHHOCTI B eMicisiX Ha Teputopii 3axiznoi Ykpainu Ta [liBgenHo-Cxinnoi Ilombmmi.
Metoanka. JociikeHO OCHOBHI /DKepera eMicli MapHUKOBUX Ta3iB Y XKUTIOBOMY cekTopi. PospobreHo miaxia mms
OIlIHIOBAHHA €HEPreTUYHUX NoTped HaceNeHHs, Pe3yNbTaTH SKOTO BUKOPHCTAHO IS je3arperaiii JaHuX IIpo
CHOXKUTE TAJMBO 3 PEriOHAIBHOTO PIBHS JO PiBHS €JIeMEHTApHUX 00’ €KTiB. 3 BUKOPHCTAHHSIM MOMITHUBOCTEH
nporpamuoro 3abesnedenss ['1C, pozpobiennx migxonis ta Metoank MI3EK nobynoBaHo HaGopH reonpocTopoBHX
JIAHUX PO3IIONLTY €MICili TapHUKOBUX Ta3iB Ui perioHiB 3aximHoi Ykpainm ta IliBmenno-CxinHoi [lomemm 3
BHUKOpHCTaHHAM peryisipHoi Grid-monmeni 3 KpokoM 2 KM 3a pe3yJibTaTaMi OOYHC/IIOBAIBHOTO EKCIEPHMEHTY
Pesyabratn. Ha ocHoBI oTpuMaHHX HaOOpiB TEONPOCTOPOBHX JAHWX 3AIHCHEHO ITOPIBHAHHA pe3yTbTaTIB
IIPOCTOPOBOTO MOJIEMOBAaHHSA s perioHiB [lonbmn Ta Ykpainu. BeraHoBneHo, 10 OCHOBHAM [DKEPETTOM eHeprii st
3abe3neuenns noOytoBux noTped Hacenenuss B Ilomeini € xam’sHe Byrumis, a B YkpaiHi — IpHpojHUi ra3.
BcranosneHo, 1o emicii y po3paxyHKy Ha JIIOAXAHY B JKUTJIOBOMY cekTopi 3aximHol Vkpaiau ctaHopwin 0,98 T B
CO;-exsiBanenTi y 2010 pori, a qmst [TiBnerno-Cxigaoi [Tomsmmi — 1,39 T. Taky cyTTeBy BIIMIHHICTE MOSCHEHO THM,
10 Koe(iIlieHTH eMicii TBOOKICY BYTIIEIIO, METAHY Ta 3aKHCY a30TY JUIsl BYTUJUIA € 3HAYHO OUTBIINMY 32 BiJIIOBIIHI
KoediienTH s npupoaHoro rady. HaykoBa HoBm3HaA. Ha 6a3i po3pobseHOl MaTeMaTHIHOT MOmeNi eMiciiiHmx
IIPOIIECIB Y XKUTIIOBOMY CEKTOpi Ta 31ilficHeHHX O0YMCTIOBATBHUX €KCIEPUMEHTIB OTpUMaHO IH(POBY KapTy Ta
BIZITTOBI/THI HAOOPH T€OMPOCTOPOBUX JAHKX, AKI MICTSITH iH(OPMAIIIIO PO JDKEPENa Ta KUTHKICHI OIIHKA eMICiid 1BO-
OKHCY BYTJIEIf0, METAHY Ta 3aKUCY a30Ty. IIpakTHUHiCTH pe3yJabTaTiB. Pe3yibTaTé mPOCTOPOBOTO MOIETIOBAHHS
eMicii TapHUKOBHX Ta3iB /Ial0Th MOMJIMBICTH OIHIOBATH TOTEHINIAT OKPEMHUX PETIOHIB JUTS 3MEHIIEHHS eMicid Ta
IpuiMaTy 3BaykeHl pillleHHs 100 CIpsIMYyBaHHS IHBECTUIIN /T BIIpOBaXKEHHS HU3BKO-BYIJIEIleBUX TEXHOJIOTIH.

Kniovoei crnoea: reoindopMaiiiiHa TEXHOIOTIS; JKUTIOBMM CEKTOp, IIApPHHKOBHI ra3; TreonpoCcTOpoBe
MozeoBanHs;, 3axinHa Yipaina; ITisnenno-Cxinna ITonsina.

Beryn TIPUHHSATH 3aXO0W 3 MOM SIKIIEHHS Ta afamnTarlii 10
3MiH KIIMaTYy.

3miHa KmiMaTty — ne riodaneHa €KOJIOoTiuHa 3 . .
JKutnosuii CeKTOp Ma€ 3HAYHUH MOTEHITIAT A1

npobiaeMa, 3 HACIiJIKAMH $SKOI JIOJICTBO CTHK- o .
3MEHIICHHS €MICii MapHUKOBHX Ta3iB, OCOONHBO B

KpaiHax, 1o po3BuBaioThCs [Balarasa C. A., 2007].
Emicii y mpoMy CeKTOpi BHHHMKAIOTH BHACIiZOK

Hylocs BxXe CchOrofiHi. OCHOBHOIO TPHYHHOIO
KITIMATHYHUX 3MIH eKCIIePTH BBKAIOTh HOCHIICHHS
AHTPOIOTEHHOTO BIUTUBY Ha JOBKiLI. BHacmimok .

CMATIOBAaHHS BUKOITHOTO MAanuBa Ta OioMacH, Ta
3pOCTaHHsA NOTpeO HaceleHHs B €Heprii Ta He-

CTaHOBMIATE OMm3bk0o 10 % Bim cyMapHHUX BHKHIIB
e()EKTURHOTO BRUKOPUCTAHHS EHEPreTUUHUX PECYP-

y Bcix cektopax [National Inventory Submissions,
2012]. CxopoueHHSI eMICili Y XHUTIOBOMY CEKTODI
MOXJIMBE B Pa3i BIPOBA/DKEHHS €HEPro30epexHuX

CiB BiIOyBaeThCA MIBUAKE 30UIBIIIEHHS KOHIIEHT-
parrii mapHUKOBUX razie B atMoctepi. Ha mymky
BUEHUX, YHUKHYTH KaTacTpo(idHUX HACIiJIKIB TeXHONOTiH, DOBUTKY BiNHOBNIOBANBHOI eHep-
r100aJIbHOTO MOTEMIIHHSA MOXHA TiNbKH 38 YMOBH,  rerpkm Ta CTBOpEHH] CHIPUATIMBUX YMOB JUIS TIepe-
SKILO 3POCTAHHSA TEMIEPATYPH HE NEPEBMIIMTE  yonv  pacelieHHS —Ha albTEPHATHBHI  /ukepena
2 °C nopiBHAHO 3 JOIHAYCTPIaJIBHAM NEPiooM — eneprii. 1719 epeKTUBHOrO TIaHYBAHHS ACPKABHOT

[Schellnhuber J. S., 2006]. [inst nporo HeoOXiHO  mopiTHKM IIONO 3MEHIIEHHA €MiCii MapHHKOBHX
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raziB, BAXXJIMBO BMIiTH BHIIUIATH Ti PETIOHU, B SKUX
BIIPOBa/KEHHSI HOBUX TEXHOJIOTIH Ta MOJIepHi3alis
XUTIOBOro  (OHAy TpUHECYTH  HaWBaromimi
pesynbrati. CaMe TOMY pO3pOOJIEHHS MiJIXOJiB
JUISL TIPOCTOPOBOTO MOJIENIOBaHHS eMiciii HapHH-
KOBUX Ta3iB y XHTJIIOBOMY CEKTOpi Ha PIBHI HeBe-
TUKUAX JUSTHOK  JIOCTIDKYBaHOT TepuTOopii  Bif-
KPDHBAaC HOBI MOXJIMBOCTI TOIIYKY MUIAXIB JUISA
3MEeHIIIEHHS eMiCiH.

Meta

MeTtoauku, ski po3poduia Mixypsaaoea rpymna
excrepTie 3i 3miH kmimaty (MI3EK) nmns 3nidic-
HEHHs iHBeHTapu3ailii TapHUKOBHX ra3iB, €
yHiBepCaTLHIMHU Ta MOXKYTh OyTH 3aCTOCOBaHI IS
OIIIHIOBAHHS €Micii Ha PiBHI KpaiHH YH perioHy
[IPCC Guidelines for National GHG Inventories,
2006].

FEOMPOCTOPOBUX PO3MO/ITIB eMICiH MapHUKOBUX

Hdns  moOynoBu  JeTanbHIIMX HAOOPIB

raziB HayKoBIll pPO3poOIAIOTE MiAXOMu, sKi Bpa-
XOBYIOTH PEriOHaIBHY celudiKy TepHUTOpiH, /it
SIKHX  3/IIHCHIOETBCA IPOCTOPOBE  MOJICTIOBAHHS
[Ghosh T., 2010; Oda T., 2011]. 3okpema, y
poborax Iamane [[amans X.B., 2009, 2010]
PO3pOo0TIEHO MaTeMaTHYHI MOJIETI JUTS OTIIHIOBAHHS
eMicili MapHUKOBHUX Ta3iB y JKHUTIOBOMY CEKTOpi
obnacteli 3aximHoi Ykpainn. Bukopucrano mpu-
MyIeHHA Mpo Te, IO CHallOBaHHA KaM SHOTO
BYT1LIS, Top()’THUX OPHUKETIB Ta JPOB HaceleHHSIM
3MIHCHIOETRCS TUIBKH Y CUTBCBKIM MICIIEBOCTI 5K
OCHOBHE a00 JIoNIaTKOBE /Kepesio TeIIoBOi eHeprii
JUI ONAIIOBAHHS JKHUTJIOBOI IUIONI UM iHIOUX
mobyToBuX noTpeb. CaMe ToMy IMiXi/ Mepeadadae
pO3MoiI 3araibHOO0IaCHIX 00CATIB MPOJIaXy MUX
BUJIB MajIWBa JIUIIE Y celax, IPONOPIHHO 0
KiNBKOCTI HacelleHHs, Ta He BijloOpakae peajbHe
CIOKMBAaHHS LIUX BUJTIB [AJIBA.

VY po6ori [Jlecis M. 10., 2011] po3pobieno ta
peayizoBaHO MiAXiM JUIS IPOCTOPOBOTO  OITiHIO-
BaHHS €MICili MAPHUKOBHUX Ta31B B €HEPTeTUIHOMY
CEKTOpi TPHUKOPIOHHUX PETIOHIB 3aximHoi VYk-
painm, a Takox JloOmiHcekoro Ta Ilimkapmarchk-
koro BoeeoacTs [lonpmii. OcKiNbKH po3TalTyBaHHA
JoKepel CTOKMRaHHS TalWRa Y OKUTIOROMY
CEKTOpi BaXKKO BHSBHUTH, Yy poOOTI BHKOPHCTaHO
MIPHITYIIEHHS, IO
MaITHIMA TOCTIOAAPCTRAMHU 3TIHCHIOCTECS TIPOIOP-

CIIOKMBAaHHA NaiIkBa O0-

IIHHO 70 KiJIBKOCTI HACEJIeHHS, IO IPOXKHUBAE HA
TEPUTOPIi BiANOBITHOTO E€IEMEHTApHOTO 00’€KTa

obmacTi 4 BoeBosicTBa. KpiM TOro, /il BOCBOJICTB
[onemi eMicii y KHUTIOBOMY CEKTOpi OIIHEHO Ha
piBHI I'MiH, a He OKpEMHX HaceleHHX IIyHKTIB.
[IpoTe, HaBiTH y Mexax TepuTOpii I'MiHM Hace-
JIEHHS PO3MOAiIEHO HEPIBHOMIDHO, a TOMY i/ Yac
MIPOCTOPOBOTO  OIIHIOBAaHHA €MICiii ITapHHKOBHX
razip y >KHTJIOBOMY CEKTOPi BaXUIHBO OIIIHIOBATH
TeONpPOCTOPOBHN POIMOIIT eMiciil TijdbKU JuId Tici
TEPUTOPIi, e IPOKUBAE HACETIEHHS.

Y mm3mi pochimxens [Jecie M. HO., 2012;
Hanmmo O.41., 2012] BukoprcTaHO AeTalbHIMNI TaHi
PO TEPUTOPiaJIbHE PO3MIIIIEHHS HACETEHHS, ONHAK
B HUX HE BPaxOBaHO BIIMIHHICTh B €HEPTETHUYHHX
noTpedax JOMOTOCIONAPCTE y PI3HUX perioHax, a
TOMY Wi OiAXOAM MOXYTh OYTH MOAHGIKOBaHI 3
METOI0 OTPUMAaHHS TOYHIIIHX PE3YIBTATIB.

ToMy MeTOI IBOTO AOCIIIKEHHS € [eOIpoCc-
TOPOBE MOJETIOBAaHHA €MicCil MapHHKOBHX Ta3iB y
JKUTIIOBOMY CEKTOpi 3 ypaxyBaHHAM PerioHalbHOT
MHonemi i
peaizarris
po3pobieHoro miaxomy 3acobamu  reoiHdopMa-
ifHOT cucTeMH.

crienuiky s [lirgeano-CximHol

3aximHOi  YkpalHM Ta mporpaMHa

Metonuka

Y KUTIOBOMY CEKTOpi eMicii NapHHKOBHX
razip BHHHKAalOTH YHACIIIOK CIATIOBaHHSA Hace-
JIEHHsIM BHKOIIHOTO ITajiuBa Ta Oiomacu amst 3abes-
MEYeHHs]  BIACHUX  EHEPreTHYHHX  moTpel.
Hatibinpine TerioBol eHeprii CHOXKHBAETHCA JUIS
omaseHHs KUTIoBOT mwinoni. o iHIHuX moOyToBHX
notpe0 HaceJIeHHs 3apaxOBYyEMO HiNIrpiB BOAX Ta
NPUTOTYBaHHA DKi, [ 3a0e3ledeHHsA  SAKHX
BUKOPUCTOBYETBCA 3HAYHO MEHIE eHeprii. Y THx
perioHax, Je AOCTyH JO IEHTPali30BaHOTO IIO-
CTayaHHs Tella Ta rapsA4oi BOJAM € HU3BKHM,
BUKOIIHE MAJHBO € OCHOBHUM JDKEPEJIOM €Heprii, a
TOMYy eMicii MapHUKOBHX ra3iB, fKi 3apaxoBYyIOTh
JI0 XUTIOBOTO CEKTOPY, Bi/IIOBITHO N0 METOIUK
MI'E3K [IPCC Guidelines for National GHG
Inventories, 2006], € GITBITAMH.

OnHe 3 KIIOYOBHX 3aBjiaHb [€OMPOCTOPOBOrO
MOJENIIOBaHHS eMicii MapHUKOBHX Ta3iB y KHUT-
JIOBOMY CEKTOpi MOJIArac y MPOCTOPOBil JioKa-
mizamii BUKOPHCTAHOTO HacelleHHAM [alliBa Ta
o0urciaeHHH] BIANMOBIMHUX eMicii. OriHIOBaHHSA
BEeJIMYMHU eMicii MPOTATOM MEeBHOTO MPOMIXKKY
Jacy 3MIHCHIOETHCS Ha PIiBHI  elleMEeHTapHUX

00’€KTIB 3 BUKOPHCTAaHHAM pO3poOIeHUX MaTeMa-
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THYHUX Mojieell Ta TeoiH(popMamiiHUX TEXHO-
morifi. [l SKWUTIIOBOTO CEKTOPY e€lIeMeHTapHUM
00’€KTOM BBa)XaeMO IUIOMIMHHUHA Teorpadidauit
00’ekT (TOCENeHHs), ¥ MEeXaX SIKOTO 30Cepe/KeHa
BelMKa KiJbKICTh TOYKOBHX JDKepen — JOMO-
TOCIOIapCTB.

JlaHi TIpo CMOXHUTe HaceleHHSM MaluBO IS
OLTBIIOCTI KpaiH JOCTYTHI TiJBKH Ha PiBHI KpaiHH
Yl OKPEMHX perioHiB, TOMY /Ui TPOCTOPOBOrO
OILIIHIOBAaHHS €Miciii TapHUKOBHUX Ta3iB oOciaru
NajiBa HeoOXiJTHO JiesarperyBaTH O piBHS
eneMeHTapHUX 00’ekTiB. Po3pobnenmii y mii
po6oTI miAXinm mepembavac PoO3MOMIN MajdBa MPo-
MOPIIHO /10 BEJIWYMHH EHEPreTHYHUX TOoTped
HACeIeHHs 3 ypaxyBaHHSAM JOCTYIY 1O IEHTpai-
30BaHUX JDKEPEN eHepril.

Enepretnuni motpeOm HacemeHHS y Mexax
KOXKHOTO HACENIEHOTO MYHKTY BU3HAYAEMO K CyMY
eHeprii, mo HeoOXiAHA /IS ONAJICHHA >KUTIIA, Mi-
JUTPIBAHHS BOJM Ta MPUTOTYBAHHS DKi 3a (OpMYyIIOF0:

0=0.+0,+ 0
ne Q.,0,,0, — eHeprig, HeoOXiHA [UIS TIPUTO-
TyBaHHS DKi, OiIIrPiBy BOJM Ta OMNATCHHA XXHUTIA,
BIJIIOBIHO.

Kinekicte eHeprii, 1o HEOOXimHA i MpH-
TOTYBaHHs ki, 00UHCTIOEMO SIK CyMy €Heprii, sika
HeOOXiMHA JUTA MPUTrOTYBaHHS 1K1 /U YIEHIB
JIOMOTOCTIOIAPCTB, Mi/IiIrPiBaHHA BOAM 1 MPHUTO-
TYBaHHS KOPMIB JIUIs Xy100H, 110 3HAXOTUTBCA Y 1X
BIACHOCTI.

OO0csr eHeprii UTA TiAIrpiBaHHS BOJM HAce-
JICHHSIM OITIHIOEMO 32 (hOPMYIIOH):

Q _qumm + Qwim‘
w Zw W

I[e Q.vumm Ta wint

w w

KITBKOCTI €Heprii ams

migirpiBaHHs BOAM B TCILIMH i XOJNOMHHE mepioau
POKy, BiNOBiZIHO, Ta Moxke OyTH oOuucleHa 3
TaKUX BUPa3iB:

Qwim :Nwim . n() . p ,

w av

0" =Ny (=) .
Jie p — KINBbKICTb HaceNieHHs B €JEeMEHTapHOMY
00’€KTi, n, — TPHBANICTH ONATIOBAJILHOTO MEPiOY,
n — KUIBKICTB IHIB POKY, KOJH CIIOKHUBAETHCS raps-
4a Boma, N i N — o6csry TeIIoBoi eHeprii
JUTSL TIITPIiBaHHSA BOMU Ha MOTPeOH OJHIET JFOMMHA

MPOTATOM JTHA ¥ TEIUIMH 1 XOJMOMHUH MePioan poKy,
BIAMNOBIIHO, SIK1 MOYKHA OOUYHCINTH SIK:

wint __ _ .
Nav =& orm (tho/ twim) C s

summ __
Nav - gnorm : (thur - tsumm ) C : ﬂ >
— TEINIOEMHICTE BOJMH, g,..

— Temreparypa

ne C HOpMa

CIIO)KUBAaHHA Tapsg4oi BOIH; 7,

rapsaoi Boym, ¢, Ta f,, — CEPEeNHI TeMIeparypa

BOJIONPOBIMHOT BOAM TPOTATOM  TEILIOTO Ta

IB —

KoedilmieHT, AKAH BpaxoBye 3MeHIUEHHS KiIBKOCTI

XOJIOJTHOTO [epiofliB  POKY, BiJTIOBITHO,

CHOXKUBAaHHS Tapsa4oi BOJAU IPOTATOM TEILIOTO
nepioay poKy.

OmniHtoBaHHS TEIUIOBOT eHeprii Juist o0irpiBaH-
HSIM KUTJIA 3MIHCHIOEMO 3a TaKowo GopMynoto:

0O, =kupp 'f(Qh,.sqma LA, g) 5

ae BiHOCHA  3MiHA  KiTBKOCTI

ONAJIIOBATIBHUX TPaAyCO-AHIB y POIl, AT SKOTO
3MIHCHIOETBCA JOCHIDKEHHS LI0A0 YCEPEAHEHOTO
3HaUeHHSA IbOrO MapaMeTpa 3a 0arato pOKIB;
f (Q,qu, LA, g) — ¢yHKIif, fKa, BUKOPHCTOBYIOUH

ycepemHeH] HOKa3HHKH MPO  KiNbKiCTB eHeprii,
HEeOOXiHOT /g onamopanHsa | M° XUTIOBOT MTOMI
(Q,wm), JaHI TMPO CyMapHy >KHTIOBY IUIONIY B

MeXaxX aHali30BaHOTO eJleMEeHTapHOro o0’ eKTa
(LA) Ta xoedilieHT eeKTMBHOCTI BHKOPHCTAHHS

TemwIoBoi eHeprii (¢), OmiHIOE KiTbKicTh eHeprii,

0 HEOOXiHA U1 ONAJEHHA JKUT.Id HACEIICHHSIM,
0e3 BpaxyBaHHS TEMIEPATypHHX OCOOIUBOCTEN
JIOCITIJDKYRAHOTO TIEPIOY.

KinpkicTe mammBa i-r0 THITYy, CIOXHUTOTO B
n -My €JIEeMEHTapHOMY 00’ €KTi, 00UUCTIOEMO SIK:

M, =M, ,-F. .n=1N,

i,n type,i”

ae M, , — KiIbKIiCTB Manuea i -ro THIY, CHOXHATOTO

B R-My perioHi; n — HOMEp eleMEeHTapHOIro

06’ckTa fype € {Urb, Rur} — XapaKTepHCTHKa ele-
fioro

MEHTapHOro 00’e¢kTa, sKa

HAJIEXHICTh IO MICBKOI M CUIBCBKOI MICIIEBOCTI;

BKa3y€ Ha

N — KIJIBKICTH eJeMeHTapHuxX o0’ektie;, F.
b

type,i
KoedilieHT ae3arperaitii.

KoedirmienT nesarperamii BU3Ha4Ya€e BiICOTOK
NaJuBa, M0 CHATIOETEC B €JIEMEHTAPHOMY
00’eKTi, Bill 3araJbHOpErioHaILHOTO 00CATY CIo-
’KHTOTO TANTBA, Ta 3aJEKUTh Bill €HEPrEeTUUHHUX
notped HaceNeHHSAM JUTsl NPUTOTYBaHHA  1Ki,
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MiITpiBaHHS BOJMM Ta OMalleHHS, IO He 3a0e3re-
YYIOTBCS 3 IEHTPaJIi30BaHUX JKEPEN eHeprii.

OriHIOBaHHSl eMiciii NapHHUKOBHUX Tra3iB Ui
KOXKHOTO  elIeMEHTapHOro 00’€KTa 3/ifcHIOEMO
3 BAKOPUCTaHHAM TaKoi MaTeMaTHYHOT MOJIETI:

ES=M,, A% ,n=1,N,

i,n?2
ae M,, — KilbKiCTb CIIOXHUTOTO i -F0 BUY NaJKBa
AN -1 eTEMEHTApHOT MAHKH, A°, — KoebilieHT

eMmicii G-ro mapHHKOBOTO ra3y; N — 3arajibHa
KIJIBKICTBh TaKUX MiJISTHOK.

PesyabTarn: peanizamia moaeni
s Hoabwmi Ta Ykpainn

3arajdpHMIA X1 SO OIIHIOBAaHHA O0CSTY
MMApHAKOBHX Ta3iB, SKi eMITYIOTHCA HACEICHHSM,
CJTaIa€ThCA 3 JIEKITBKOX eTalliB.

Ha mepmioMy ertami 30mpaeMo BXimHI JaHi,
HeoOXimHI ;s peamizamii Mojenmi (CTaTHCTHYHA
iH(pOpMaIlis MPO KINBKICTE CHOXHWTOTO TalliBa Y
JKUTIOBOMY CEKTOpPi, CTaH >KHTIOBOTO (HOHY,
koedilieHTH eMicii MeTaHy, JBOOKHCY BYIJIEIIO i
3aKUCY a30Ty).

Ha napyromy erani migbupaemo HeoOXiaHi
mudppori KapTH Ta 3IMIHCHIOEMO iX MiATOTOBUYE
00poOenns. s 3ailicHeHHS OOYHCITIOBAIBEHUX
€KCIIEPUMEHTIB uIa 3axifmHoi YKpaiHu BUKOPHUCTA-
HO KapTu KHiMaTI/I'IHI/IX 30H Ta HACCICHHUX HyHKTiB
[Harmno O. 4., 2012]. Ocrannas 6yna nmobynoBana
3 BUKOPUCTAaHHAM KapTH [EHTPOIMiB HaceleHuX
upoBoi
YCTPOIO Ta AOCTYNHUX CTATUCTUYHUX AAaHUX IIPO

MYHKTIB, KapTl aJIMiHICTPaTHBHOTO
KiNbKicTh HaceaeHHs Ykpainu 3a 2010 pik.
LUudpoa Kkapra HaceleHHX NOYHKTIB JUIA
teputopii [lonBITi HEOCTYNHA, TOMY 3a OCHOBY
JUIL CTBOPEHHS Ha0OpiB TeoNpOCTOPOBUX PO3IO-
JINIB eMicii MAapHUKOBHUX Ta3iB y poboTi B3ATO
pacTpoBi KapTu 3 IaHUMH NPO [YCTOTY HacelleHHA
[Gallego F. J., 2010], 3 skux BHALIEHO TEPUTOPIIO
JocmipkeHHs. Ha  ocHoBi  pactpoBoi  KapTu
mo0y/IOBaHO BEKTOPHY MOJeNb TeONpPOCTOPOBUX
00’€KTiB, MO MICTUTH BEKTOpHE IOMaHHS TXHIX
MeX 1 Tabmumo atpubyTie. [ani mpo ryctoTy
HaceneHHa y 2010 pori oHOBJeHO, BHKOPHCTO-
BYIOUM JIaHI 3 €JEeKTPOHHOI CTATUCTHYHOT 0asu

nanux [Department of Statistics in Poland]. Kpim
TOrO, JIO@aHO  XapaKTepUCTUKY  HAIEXHOCTI
00’€KTIB KapTH MO MIChKOI YH  CIIBCBKOT
MicrieBocTi. s TepUTOpiid, /Ui AKUX 3TIHCHIOEMO
MPOCTOPOBHI aHaliz eMicili MapHUKOBHX Ta3ig,
TaKOX BUKODUCTaHO HasBHI KapTh
aJIMiHICTPATHBHHUX MEeX.

Ockinbky ioTpeba B TeTUTORiH eHeprii /uist oma-
TMOBaHHS XUTIA 3a7IeXUTh BiJl KUIBKOCTI OMaiio-
BaJBHUX [Pajyco-MHIB, BUKOPHUCTOBYIOUH IHTEp-
MOJIBOBaHI 3HAYCHHA IMOJCHHHUX TEMIEpaTypHUX
CIIOCTEPEXKEHR 38 METOIOM HaHOMIHKIOTo cycina 3
BUKOPUCTAHHIM 2JrOpUTMY aiarpaM BopoHoro Ha
MHOKHHI KOOPAMHAT METEOCTAHINH SK TEHTPIB
nokycie Boponoro [Haylock M. R.,2008], mo-
Oy0BaHO KapTy 3 MAaHUMH IPO KilTBKICTH OMAaio-
BAILHUX Tpamyco-mHiB. BximHoto iHdopmamicio
AN aNropuTMy OyiM KOOPAMHATH THUX METEeO-
CTaHIIIH, MO pPO3TAIIOBaHI Ha TepuUTOpil YKpaiHu
Ta [onemi abo Hemadeko Bif iIXHIX KOPJOHIB, Ta
JUIS  SKUX ~JIOCTYNHI  JaHi TPO  KiJNBKICTh
OTATIOBAJIBHIX TPayco-/THIB.

Ha tpeTtroMmy erami omiHiOBaHHS eMmiciii map-
HUKOBHUX Ta3iB BH3HAUCHO CHEPreTHYHI MOTpeOHn
HACeJIEHHA, BIAMOBIIHO J0 SAKUX CHOXKHTE IaJIUBO
JIe3arperoBato 3 piBHS 00JIACTI UM BOEBOJACTBA JIO
piBHA eneMeHTapHuX 00’ekTiB. HeoOximmi nani
OTPHMAaHO BiJI CTATHCTHYHHX YIpaBiiHb [lombiii
[Department of Statistics in Poland] ta Ykpaiuu
[[ManuBHO-eHepreTHYHI pecypcH JIEBIBITHHH].

Ha ocramHbpOMYy eTami sl KOXHOTO eleMeH-
TapHOTO OO0’€KTa OI[IHEHO BENWYHAHY eMicii
JIBOOKKCY BYTJEIIO, METaHy Ta 3akucy azory. Ha
OCHOBI OTPHMaHUX PE3yNbTaTiB 3/[IICHEHO aHAaTi3
Ta TIOPIBHAHHA IPOIleciB eMiciil TApHAKOBHX Ta3iB
y KHTIOBOMY cekTopi 3axigHoi VYkpainm Tta
Cxianof IMombiii, a TakoXk 100y I0BaHO TEMATUYHI
KapTd, fKi Jal0Th 3MOIY Bi3yalbHO MOPIBHATH
OKpeMi perioHd, Ta BUJITUTH HaceleHi MYHKTH 3
HaOLIBLIIMMH TUTOMUMH EMICISIMH.

Koxen eran pearmizoBaHo nporpamHo. CTpyk-

Typa CTBOPEHOTO MPOTrpaMHOr0 3aco0y MiCTHTh

YOTHPA OPOrpaMHi  MOAYyIi, peami3oBaHi B
cepenopumii  MapBasic 8.0:  Mod,preparation,
Mod,energydemand, Modsdisaggregation i

Mod,GHGemissions (puc. 1).
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Bxinni nani CraTHCTHYHI JaHl, TETTOTBOPHI 3HAUEHHS
TanmB, KoedirieHTn emicii i T.71.

R
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I'eoindopmariiina cuctema

(Maplnfo)

Puc. 1. Jloziuna cmpyxmypa npoepamnol peanrizayii B(poCmopo8o2o MoOOeno8ants emicii RapHUKOBUX 2a3ie

Y HCUMAOBOMY CEKHIODI

Fig. 1. The logical structure of program implementation spatial modeling of greenhouse gas emissions

in the residential sector

VYcio HEOOXimHY JUISI MOJIENIOBAHHA CTaTHUC-  CTATUCTHYHI JaHi 3

MPOCTOPOBUMH 00’ €KTaMU

THYHY iH(pOpPMAIII0 OpraHi3oRaHO y BUTIAAL TaG-  mHppoRoi KapTH, peanizoraHo MOAyiak Mod,pre-
marii Excel, y skiif Ha OKpeMHX JIHCTaxX MICTHUTRCS  paration, SIKMi TIepEeHOCHTR BXiJHI JIaHi 3 TIONIR
iHdopmMartis Ans pi3HUX piBHIB arperamii (kpaiHa, Excel y Binmosinni crosmii Tabmuri atpubyTis. Ha
obmacti, paiionu). Mms Toro, mo0 MOR’S3aTH  BHUXOJI MOJYNb IEpefac miaph IHM¢poBOi KapTH,
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a TaKoXX JlaHi NpO TEIUIOTBOPHI 3HaueHHS MaluBa
Ta Koe(illicHTH eMicii.

BukopuctoBytoun Momyas Mod,energy demand,
3MIHCHEHO OOYMCIIOBaNbHI eKCHePUMEHTH IS
OIliHIOBaHHA €HEPreTHYHUX TMOoTped HacelIeHHs.
PesyapTati Takoro OIiHIOBAaHHS, & TAKOX CTaTHC-
THYHa iHpOpMAII0 MpPo JIOCTYH HAaceleHHS 0

TIEHTpaJli30BaHuX JUKepeN eHeprii y BHITIsAAL mmd-
POBUX KapT BHKOPHCTaHO B Moayldi Modsdisa-
ggregation JUiA je3arperarii JaHHX PO CHOXKHTE
HaceJleHHAM nanuBo. Ha ocTaHHBROMY eTami B
Monyai ModsGHGemissions peaimizoBaHO iTepa-
IMiHANA Tpollec OIIHIOBAHHA eMicili MapHUKOBHX
ra3iB JUISI KOKHOTO eJleMeHTapHOTO 00 €KTa.

Puc. 2. Cymapni numomi emicii napnuxosux 2asie y scumuosomy cexmopi 3axionol Vepainu

ma Iligoenno-Cxionol Honvwi ( m/i’, CO,; -exgieanenm, 2x2 xu, 2010 pix )

Fig. 2. The total volume of greenhouse gas emissions in the residential sector in Western Ukraine
and Southeast Poland (t/ knt’, CO; -ekvivalent, 2x2 km, 2010)

OOuncieHHs 3 BUKOPHUCTaHHIM OIMHACAHUX
MOJYJIB peayi3oBaHO OKPEMO Ul YKPaiHCEKHX Ta
MONBCHKHX PETIOHIB Yy TeOiHGOPMAITiHHIH CHCTEMI
Maplnfo. 3a  pe3ympTaTaMH  IPOCTOPOBOTO
MOJIETIIOBAHHS. OTPUMAHO HAa0OPH TEOMPOCTPOBUX
JTAHUX PO3MOJLTIB eMiCiii MapHUKOBUX Ta3iB Bl
CIHaJTlORAHHA BHUKOITHUX BI/II[iB najuBa y KUT-

JOBOMY CEKTOpi YKpalHCBKO-TIONBCBKUX HPHKOP-

NMOHHMX perioHiB. Ockinbku s [1oasmmi ocHOBOIO
JUIsT HaOOpIiB TEOMPOCTPOBHX PO3MOMIIIB  eMicitt
BUKOPHUCTAaHO KapTy TyCTOTH HACeJIeHHS, a JUIs
Vkpaiau — KapTy HaceleHWX MYHKTIB, JUIA
3pyYHOCTI 3JIiiCHEHHS MOPIBHAHHA Ta aHAaTi3y
eMiciii, pe3ynbTaTt Oya0 3BEJCHO B OJHY BUXITHY
Ta0JIHITIO JAaHUX Ta MOJAAHO HA PiBHI €IEMEHTaPHUX
00’ekTiB posmMipoM 2x2 kM (puc. 2). [lo xoxxHOMY
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CTOBNITIO TaONUIlI aTpUOyTIB MOXHA MOOYIyBaTH
oKpeMHii map TUpPOBOi KapTu, TOOTO IIpes-
CTaBUTH pe3yJbTaT IPOCTOPOBOrO MOJIETIOBAHHSA Y
BUTJIS/II OKPEMHUX ILIapiB TeMaTHYHOI KapTH, IO
Jlac  MOXJIHMBICTB Kpallle CIPHIAMATH OTpPUMAaHy
iHpopmarito [Bun R., 2005].

AHanizyroud OTpUMaHi pe3yJibTaTH MOXHA
yiTko BwimTH Teputopito Kapmar y [liynkap-
MaTCEKOMY BOECBOJCTBI, AKa Ha TepHTOPil YKpaiHu
OpoXoauTe  Mexelo  Isano-PpankiBcpkoi  Ta
3akapmarcekoi oOnactedi. Y BciX aamiHicTpa-
TUBHHUX OONacTaX Iiel TepuTopii emicii mapHU-
KOBHUX Ta3iB BiJl CIAJTIOBAHHS TIAJINBA Y )KUTIOBOMY
cekTopi € Mamumu abo ix pl3arami Hemae. He-
BUCOKHMH €MICIAIMH TaKOX XapaKTePU3yeEThCs
BoauHcbka ob6nacth, Jie 3Ha4YHI TepUTOpii 3aii-
MalOTh 03epa, OOMOTUCTI 3€MITi Ta JTiCH.

OCKITRKM caMe TYCTOTa HaceJeHHS € OCHOR-
HHUM BH3HAYHHKOM BEJIMYHHH €MICii y )KUTIOBOMY
CEKTOpI, MOPIBHAHO BUCOKI eMICIi CIOCTepiraloThes
y BeIMKHX MicTax K 3axifHol Ykpainu (JIbBiB,
Pisne, IBano-®pankiBcbk), Tak 1 IliBmeHHO-
Cxignoi Moaemii (Kpakie, Jwo6min, Kemsie), a
TaKoX y MasornoisCbKOMy BOEBOJICTBI, B AKOMY
3HAaXOJMTECS 4YacThHa BepxHbocineszpkoi ypOaHi-
3oBaHol TepuTopii. JlimepamMu 3 MUTOMUX eMiciii y
neoMy perioHi € Kpakie ta JIio6:in.

CTpyKTypH CIIOKHBaHHA eHeprii B YkpaiHi Ta
Monbii cyrTeBo BiApizHAIOThCS. OcHOBHUMU (pak-
TOpaMH, SIKi BIJIMBalOTH Ha BUOIp eHepreTHYHOrO
JoKepena JOMOTOCIOAapCTBOM, € HOro AOCTYII-
HIiCTB, BapTICTb OJIMHHIN eHeprii Ta 0coOIMBOCTI
eHepreTHYHNX noTped HaceneHHs. Came TOMY Oc-

HOBHUM JIKEPETIOM EHEprii y KUTIOBOMY CEKTOpi B
VYkpaiHi € npupoanuii ra3, a'y [lonsimi — kam’siHe
Byrimns (puc. 3). bmuseko 93 % ewmiciii y xuT-
JOBOMY cekTopi 3aximuux oOnactedi YkpaiHu
BUHUKaIOTh BHACIIJIOK CIHATIOBaHHS MPHPOTHOTO
razy, HeBeJHKY YacTHHY CTaHOBIATH eMicii Bix
BHKOPUCTaHHA JpoB. [wmicii Big coamoBaHHA
KaM’SHOTO BYTiJIsA, CKPaIUIEHOrO rady Ta iHIOHX
BHUJIIB MAJINARA € 30BCIM HE3HAUYHUMMA.

Ha Binminy Bin 3aximaoi VYkpaimm, y I[lie-
nerHo-CxinHiil Tloneimi B cTpyKTypi emiciii map-
HUKOBHX Ta3iB IepeBaXkaloTh eMicii Bim cramo-
BaHHs Kam’sHoro Byrimas (59 % cymapHux emi-
citt). Emicii Bif criaaroBaHHS APOB Ta MPHPOTHOTO
razy cra"oenate 21,2 % ta 15,5 %, BimmorimHO.
Emicii Bin crnamoBaHHS CKpamieHOTO Ta3y Ta
iHIMAX BUJIB TajWBa € 30BCIM He3HAYHUMH
(6mu3zbko 4,5 %).

Tpeba 3ayBaXkuTH, 1110 OCKIIBKKA TETIOTBOPHE
3HAYEHHS NPUPOTHOTO Ta3y B MIBTOpA pa3u OinbIIe
33 BIIMOBIIHE 3HAYEHHS JUI KaM STHOTO BYTLJIISA,
JUTSL OTPUMAHHS OJTMHUIT eHeprii, TPUPOTHOTO Ta3y
HeoOXiTHO MeHIe, TOOTO B 3aralbHOMY BHIAJKY
KIIBKICTh CIIOKUTOTO TajluBa Aisl 3a0e3rnedeHHs
EHEePreTUYHHX NOoTped 3aleXuTh Bil BUOOPY
JDKepeNa eHeprii, a TaKkoX BiM WOro (izuuHuX
xapakTepucTuk. CaMe TOMY eMicCii MapHHKOBHX
raziB y XHUTJIOBOMY cekTopi 3aximHoi VYkpaiau
craopunu 0,98 1/moauny B CO,-eKBiBaneHTI y
2010 pomi, a mmsa [liBmerHO-CximHol [Nombrmi —
1,39 1/nronuny.

Puc. 3. Cmpyxmypa emiciit napHuxoeux 2azig y pozpaxyuky Ha moduny 3a euoamu nanuga: 110.-Cx. Ilorwwa —
aigopyu, 3axiona Vkpaina — npasopyu (m/n00., CO,-exgiearnenm, 2010)
Fig. 3. Structure of greenhouse gases per person for fuels: South East. left Poland, Western Ukraine the case
(thousands / people., CO2-ekvivalent, 2010)., CO,-ekvivalent, 2010)
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HaykoBa HOBH3HA i MPAKTHYHA 3HAYYIIICTH

Po3pobnena reoingopmariiiiHa TEXHOIOTIST TS
MPOCTOPOBOTO MOJIENOBaHHS eMicli TapHHKOBUX
raziB y »KHTJIOBOMY ceKTopi 3axigHoi YKpaiHu Ta
ITisnerno-CxiHOT IMonpmu nae 3MOTY,
BUKOPHCTOBYIOUH JOCTYIIHI CTaTHCTHYHI JaHi,
3MIHCHIOBATH OOYMCIIOBANBHI EKCIIEPUMEHTH Ta
OTPHUMYyBAaTH HAOOPH TEONPOCTOPOBHX  JAHHX
po3noOaiTy eMicii MapHUKOBHMX ra3iB, Ha OCHOBI
SKHX MOXHA aHaJli3yBaTH BHECOK KOKHOIO
eIeMEeHTapHOT0 00’€KTa B 3arajbHi  IpoIecH
emicii. Taxuiéi maxim mae 3MOTry BizyalilyBaTH
pe3yNbTaTH TIPOCTOPOBOTO MOJIENIOBaHHS eMiciit
MMAapHAKOBHUX Ta3iB, MOPIBHIOBATH OKPeMi MiNSHKU
MDK c00010, a TaKOX JIOCHIDKYRATH CTPYKTYPY
eMiciii 3a BHJAMH [ApHUKOBHX ra3iB Ta 3a
Kareropismu Jokepen. KpiM Ttoro, pospoGneHui
HiZIXiT Ta OTpPUMaHi pe3yibTaTH JaloTh MOX-
JHBICTh OIIHUTH HOTEHIIa]d OKPEMHUX pErioHiB
JUTSL 3MeHIIIeHHs eMicii Ta TIpHiiMaTH 3BakKeHi
pillleHHA T1IOM0 CHOpSMYBaHHS I1HBECTHINH JUISA
MIIBUIIIEHHA eHeproeeKTHBHOCTI Ta BIPORBA-
JOKEHHS HU3BbKO-BYTIIENIEBUX TEXHONOTIH.

BucHoBxku

Po3pobeno miaxia uis mpoCTOPOBOrO OIHIO-
BaHHS eMicili HApPHUKOBHUX Ta3iB Y KHUTIOBOMY CEK-
TOpi Ha pIiBHI eNeMEeHTapHUX 00 €KTie. 3/ificHEHO
00UNCTIOBATBHI €KCIIEPUMEHTH, BHKOPHCTOBYIOUH
JIOCTYTIHI CTATUCTHUYHI JaHi s 3axigHoi Ykpaiuu
ta [liBpenno-Cxignoi [omemi. IMpoanamizoBaHo
CIPYKTYpy eMicii MapHUKOBHX TaziB B 000X
perionax. BeTaHOBIIEHO, 110 OCHOBHEM JDKEPENTOM
eHeprii ans oOirpiBy >KWTNIA, MAITPiBY BOAHM Ta
MPUTOTYBaHHs DKi B YKpaiHi € nmpupoanuil raz. ¥
Honeii cTpyKTYypa eMiciii 1emo BiApi3HA€CTBCS I

BOEBOJICTB, IMpPOT€ OCHOBHHM EHEPreTHYHHM
JoKepesioM € Kam’siHe Byrimis. OrmiHeHo eMicii
MAapHUKOBUX Tra3iB  Ha PiBHI  eJleMeHTapHUX

00’€KTiB. 3aMpONOHOBAHO BUKOPHCTOBYBATH TAKHUN
MAXiT IS BU3HAUEHHS TOTEHINATY OKPEeMHX
PET10HIB JITA 3SMEHIIIEHHS eMICiil.

OCKLUTBKH BaXXJIMBO 3HATH HE TUTEKH BEJIHMUHHY
eMicili MapHUKOBHUX ra3iB y IEBHOMY peTrioHi, a
TaKOXX 1 HEBH3HAYEHOCTI pe3yJIbTaTiB TaKOTO
MPOCTPOBOTO MOJIENIOBaHHS, OTHAUM 3 HAaCTYITHUX
KDOKIB € OITIHIOBaHHS HEeBM3HAUYEHOCTI OTPUMAaHUX
pe3yNbTaTIiB, a TAKOXK IXHSA Bajimallis. Bpaxoryoun
Te, MO Pe3yNbTaTH 3a IHIMUMH MOJIENsIMH He

nependavaloTh MpecTaBleHHS eMiciii MapHHKOBHX
razip 3a KaTeropisiMi eHepPreTHYHOro CeKTOpy, a
Npe/ICTaBIAIOTE eMicii MapHUKOBHUX ra3iB CyMapHO,
JUIS IOPIBHSHHA OTPUMAaHHX PE3YNbaTiB 3 pe3ydlb-
TaTaMH iHIOUX MoOJeNell IUTaHyeMo 3MifiCHUTH
MPOCTOPOBE MOJICTMIOBAaHHA eMiciii MapHUKOBHX
raziB y Bcix KaTteropisx cektopy «EHepreTwmka» i
MOPIBHATH iX, HANpUKIad, 3 TeONPOCTOPOBUM
HabopoM JIaHWX PO3MOJILTY eMicili  BYTJeITo
[Oda T., 2011], oTpuMaHUX aBTOpaMH CTaTTi, 3
BUKOPHCTaHHAM Oa3W NaHHX TOYKOBHX JDKepedn
eMicii, a TakOX CYIyTHHUKOBHMH CIOCTEPEXKEH-
HSMU 3a 3eMJIer0 y HiYHWH Jac.
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I'EOIMMPOCTPAHCTBEHHOE MOJIEJINMPOBAHUE 5SMUCCHUU ITAPHUKOBBIX 'A30B
B XKWJIMIIIHOM CEKTOPE: CPABHEHME 3AIIA JHOM YKPAUHEI
U 10T O-BOCTOYHOM MOJIBIIN

Heab. PaszpaboTaTh NOAXOAB [IS1 MPOCTPAHCTBEHHONO MOJETHPOBAHUS OMUCCHM [apHUKOBBIX Ta30B B
KITAINITHOM CEKTOpe Ha YpOBHE DIIeMEHTapHBIX 0OBEKTOB, chOPMHUPOBATH HaOOPHl TEOMPOCTPAHCTBEHHEBIX JTaHHBIX
pacTpesIeNieHuss SMUCCUM M Ha UX OCHOBE MPOAHAIM3UPOBATH CTPYKTYPHEIE Pa3ivdus B OMHUCCHUSIX HA TEPPUTOPUH
3amagHoil Ykpaunel U lOro-Boctrounoi Iloneimm. Metomuka. MccrnenoBaHbel OCHOBHBIE HCTOYHHUKH JMUCCHU
MApHAKOBBEIX Ta30B B JKAWIHITHOM cekTope. PazpaboTaH MOAXOM K OIEHHBAHUIO JSHEPTETUUECKHX TMOTpebHOCTEH
HACEJICHUS], PE3YyIIbTaThl KOTOPOTO HCIONB30BAHBL IS J€3arperallii JaHHBIX O NOTPEOICHHUMA TOIIMBA C YPOBHS
PETHOHOB IO YPOBHA eNleMeHTapHUX 00BeKTOB. C MCIOB30BAHHEM BO3MOXHOCTEH NPOTPAMMHOTO OOECIIEYeHHUS
I'UC, pazpabGorannbix mnoaxomoB ©u Meronuk [PCC, mocTpoeHBI Ha0OpBl TeONpOCTPAHCTBEHHBIX JaHHBIX
pacripeneneHus 3MUCCHI TAapHWKOBEIX Ta30B [UI PErHMOHOB 3amamHoit Yxpawusl u lOro-Bocrounoii Ilomemm, ¢
HCTOJB30BaHueM perynspaoii Grid-mMomenu ¢ maroM 2 KM [0 PE3y/BTATAM BEIUHCITATEBFHOTO JKCIIEPHMEHTA.
Pesynstatel. Ha 06ase chopMupoBaHHEIX Ha0OpPOB TE€ONMPOCTPAHCTBEHHBIX JAHHBEIX MPOBEACHO CpaBHEHUE
pPe3yTBTaTOB MOJICNHPOBAHUS sl perHoHOB [lombIid ¥ VKpaWHBL. YCTaHOBIIEHO, UTO OCHOBHBIM HMCTOYHHKOM
JHepruu it obecreueHuss OBITOBBIX HYMXI HacelneHHUs B [lonbpIne sBISIETCS KaMEHHBIH yronb, a B YKpauHe —
OpUPOAHBIA Ta3. OTMeUeHO, YTO DMHUCCHM B pacueTe Ha 4YeToBeKa B KUIIUIIHOM CeKTOpe 3amaJHod YKpauHbI
coctaBmsmi 0,98 T B CO»-axBuBanente B 2010 roay, a B lOro-Bocrtounoit Ilonsiie — 1,39 1. Takoe cyliecTBeHHOE
OTITMUHe OOBSICHEHO TEM, UTO KO3((QUIIMEHTH 3MUCCHH JABYOKHUCH YITIEpOAa, METAHA W 3aKUCH a30Ta JUTA YIJISL
3HAYUTETBHO BBIIIE Y€M COOTBETCTBYHOMIHE KoaddruueHTsl 118 npuponHoro raza. Hayunass HoBusHa. Ha Gase
pazpaboTaHHOW MaTeMaTHYeCKOH MOJIENH OMHUCCHOHHBIX IIPOLIECCOB B JKUWJTHIIIHOM CEKTOpPE M OCYILECTBIEHHBIX
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BbIMUCITUTENIbHBIX IKCIICPUMEHTOB NOTYyUeHbl TTU(POBAs KapTa U COOTBETCTBYIOIIAsE HAOOPbI r€ONPOCTPAHCTBEHHBIX
JIAaHHEBIX, KOTOpEIE conlepxar HHpOopMaIiio 06 NCTOYHIKAX 3MHACCHHA M WX KOJTMYECTBEHHBIX OIEHKAX JUTS TBYOKHCH
yIaeposia, METAaHA W 3aKUCH a30Ta. IIpakTHYeckass 3HAYMMOCTBH. Pa3paGoTaHHBIA TOAXOA UL OCYIIECTBICHHUS
MIPOCTPAHCTBEHHOTO MOJIETUPOBAHMUS SMHUCCHH MAPHUKOBLIX Ta30B JAeT BO3MOXHOCTHL OII€HHBATHL IIOTEHITHAI
OTZIETTBHBIX PErHOHOB A COKpAallleHUs] IMUCCUN Y MPUHUMAThH B3BEIICHHBIE PEIIeHHUs OTHOCUTENBHO HaIpaBlieHUs
WHBECTULIMHN AJIS1 BHEAPEHUSI HU3KO-YTIIEPOIHBIX TEXHOIOTHH.

Kmouesvte crosa: reonupoOpMallMOHHAsS TEXHOIOTH, JKAIHIIHEEN CEKTOP, MAPHUKOBBIA ra3; reomnpocTPaHCT-
BEHHOE MOJieTipoBaHue; 3anaanas YkpauHa, lOro-Bocrounas [onblma.
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GEOSPATIAL MODELING OF GREENHOUSE GAS EMISSION IN THE RESIDENTIAL SECTOR:
A COMPARISON OF WESTERN UKRAINE AND SOUTH-EASTERN POLAND

Purpose. To develop of approaches for spatial inventory of greenhouse gas emissions in the residential sector at
the level of elementary objects to form datasets of geospatial distribution of emissions, and to analyze on this base the
differences in emission structure for the territories of the Western Ukraine and South-Eastern Poland. Methodology.
The main sources of greenhouse gas emissions in the residential sector are analyzed. The approach for assessment of
energy demand of the households is developed. The results of the assessment are used for disaggregation of fossil
fuels, burned in the residential sector, from regional level to the level of elementary objects. The geospatial datasets
of greenhouse gas emission distribution is constructed for Western Ukraine and South-Eastern Poland using the tools
of GIS software developed approaches and IPCC guidelines. The total results are obtained in the form of regular
Grid-model with the resolution of 2 km. Results. Based on constructed geospatial datasets of emission distribution in
the residential sector, and comparison of the results obtained for Poland and Ukraine, it was identified that the main
energy source to meet the household needs in Poland is coal, and in Ukraine — natural gas. Greenhouse gas emissions
per capita in the residential sector in South-Eastern Poland were 1,39 t in CO,-equivalent in 2010, in Western Ukraine
— 0,98 t, as the carbon dioxide, methane and nitrous oxide emission coefficients for coal (the main energy source in
Poland) are much higher than corresponding coefficients for natural gas. Originality. Based on elaborated
mathematical model of emission processes in the residential sector, and conducted numerical experiments the digital
maps and geospatial datasets with data about emission sources and greenhouse gas emissions of carbon dioxide,
methane, and nitrous oxide are obtained. Practical significance. The developed approach for geospatial modeling of
greenhouse gas emissions enables to assess the potential of certain regions to reduce emissions and to support the
effective decision making concerning implementation of low-carbon technologies.

Keywords: GIS technology; residential sector; greenhouse gas; geospatial modeling; Western Ukraine; South-
Eastern Poland.
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