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YK 614.0.06, 535.243.25
JIO MUTAHHSI OPTAHIBAIIII MOHITOPUHI'Y ATMOC®EPHOT'O IIOBITPSA

Kosanvos O.0., k.m.n., ooyenm, Pacimos C.IO., k.m.n., doyenm
Hayionanenuu ynieepcumem yuginbHoeo 3axucmy Ykpainu

JocnimkeHHs: M0 MOJENIOBAHHIO MOIIMPEHHs 3a0pyIHIOIYHUX PEUYOBUH B aTMoOchepHOMY
MOBITPi, B OCHOBHOMY, CKOHIIEHTPOBaHI Ha OKPEMHX acleKTaxX Yy paMKax KOHKPETHOTO
CTalllOHApHOTO JKepena 3a0pyaHeHHS aTtMocdepu, M0 JO03BOJISi€ BHUPINIYBATH 3aBIaHHS
€KOJIOT1YHOTO MOHITOPUHTY JIJIsi OKPEMOTO JKepesia ab0 KOHKPETHOT TEPUTOPIi.

Ha nanuit yac He icHye MOCTOBIpHMX Mojelel (uu ix amanTariii), sKi BpaXOBYIOTb CyMapHi
BUKHJIU BiJ YCIX JDKEpel, pO3TAllOBAaHUX HA TEBHIN TEPUTOPIi: MIAMPUEMCTB, aBTOTPAHCIIOPTHHUX
3aco0iB, BHKH[IB B pe3yibTaTl TOXEXK, aBapid YW HAA3BUYAHHUX CHUTYallld, TPH IHOMY
BPaxOBYIOUH pO3AUICHHA (pakena BUKUIIB (TPOJITHUMHU CHOPYAAMHU, OYAIBISIMU CKJIagHOI (popmu
1T.J1.), @ TAKOK OPIEHTOBAHI Ha MAacIITaOHY CITKY MICT.

HesBakaroun Ha pe3ynbTaTH pillicHHS psAay QyHIaAMEHTaTbHUX Ta30JMHAMIYHUX 3371ad Ta
3a1a4 Gi3uku aTMocepH, IO OTPUMaHI TAKUMH BEJTUKUMU IIEHTpaMH K MKHApOJIHUMA IHCTUTYT
CUCTEMHOI0 aHajmizy B ABcrpii, I['epMaHCbKMI HAIlIOHAJILHUHA  JOCTIIHHMIIBKHHA  IICHTP
iHQopMaIIHHUX TEXHOJIOT1H, AMEpUKAaHChKE METEOPOJIOTIYHE CYCHiIBCTBO, ['0JI0BHA reodu3nyHa
obcepBatopist iM. A.M. BoeiikoBa 1 iHIMX, HE ICHYe METOHIB, IO JO3BOJSIOTH C(HOPMYyBATH
KOMILIEKCH1 MOJIeJIi, 10 OXOIUTIOI0Th MaciiTad micra [1, 2].

Hanpuknan, Bimomuii cepic WINDY, nHamae goctym o inTepaktuBHoi WEB kaptu 3
MOXJIMBICTIO B1JIOOpPaKCHHS MOIMIMPEHHS TaKUX aTMOC(EPHHUX 3a0pyAHIOBAUiB, SIK OKCHIU a30Ty
(puc. 1) ta tBepami uwactku (TUzs)?, OKpeMO IS KOXKHOTO KOMIIOHEHTY. 3asBICHUH PEXHM
OHOBJICHHS JJaHUX CKianae 1 roauHy, xodya ykpaiHChbKu# ['ipoMeT mpoBOAUTH BU3HAYEHHS BMICTY
OKCHJIIB a30Ty B arMocdepi koxHi 12 rogun. Takum umHOM HaBeneHi cepBicom WINDY nani B
PEXHUMI PEalbHOTO Yacy € PO3paxyHKOBHUMHU.

Cepsic WINDY npoBoauTh po3paxyHOK Ta Bidyajisarii JaHuX 3a gomoMororo mozenei GFS Ta
NEMS (B sKOCTI OCHOBHHMX Mojejied NporHo3yBaHHs). JlaHi Mojemi HE BiIHOCATBCS JI0
CHeIlaJII30BAaHUX MOJeNIell TOIIUPEHHS 3a0pYAHIOIOYMX PEYOBHMH B aTrMocdepi, 110 BHUKIMKAE
CYMHIBH B IOCTOBIPHOCTI HaBeJ€HUX JaHuX [3, 4].

Puc. 1 llommpenns y armocgepHomy noBiTpi oxcuais a3oty 3a nanumu cepicy WINDY (https://www.windy.com)

GFS (Global Forecast System) — wHaii6inbmr mpocTa MOrOAHA MOJEIL CTBOPEHAa Ha 0asi
KBa310NTHYHIA MOJENl MOMIMpPEHHs MOTOKIB (0e3 ypaxyBaHHs iHTepdepeHIliii), He BpaxoBye
penbedy cymr, HasBHICTb HEBEIMKUX OCTPOBIB, OOpHCH O€peroBoi JiHII MAaTEPUKIB 1 BETMKUX
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ocTpoBiB. B manmii yac maHa Monenh BIOCKOHANIEHA 1 ii OCHOBHOIO TEPEBArol0 € PeryispHUil
(KiTpKa pa3iB Ha JIEHb) PO3pPaxyHOK IMOTOAM ISl BCi€l TUTAHETH, IO MPOBOIUTHCS HE3AJICKHO B
JEKITbKOX T1IPOMETEOIICHTPY B PI3HUX KpaiHax.

NEMS (National Energy Modeling System) — € ekOHOMiIYHOO Ta €HEPreTUYHOK MOJIEILIIO
Crnonyyenux llITaTiB eHepreTMYHUX PUHKIB, CTBOPEHUX HA YIPABIiHHI eHEepreTHyHoi iHhopMmarii
CILIA (EIA).

[Ipn mpoBeAcHHI aHANi3y MOJEICH NOMIUPEHHS OMIIIOK 3a0pyTHIOIYMX DPEUYOBHH B
atMocdepi, 10 NOB’A3YIOTh 3HAUYEHHS MPU3EMHUX KOHIIGHTpAIliil 3a0pyIHIOIYHUX PEYOBHH Ha
MEBHIA TEPUTOPii 3 BUKHJIAMHU 3a0pYAHIOIOYMX PEUYOBHH 3 PI3HHUX JDKEpell, BioMi Mozeni Oymu
YMOBHO PO3JIlJICHI Ha rpymu [5]:

1. «Mouean simmka» (box model) — i Mozeni € HalnpocTIMMMK 3 YCIX THITIB MOCICH
[3]. 3rizHO HUM KOHIEHTpAIii 3a0pYAHIOIYMX PEUYOBHH YyCEpeauHI JESKOro o00'emMy (sIImKa)
PO3MOIISAIOTECS MPOCTUM 3aKOHOM (SIK TIPaBHUJIO, JIHIMHO a00 pPIBHOMIPHO) 3alie)KHO Bif
IIBUJKOCTI BITPY 1 BHCOTH smuka. Yum Outbine 00'€eM, THM MEHIIE BUXOJWTH KOHIICHTPAIlif.
3po3yMisio, MO0 MOXJIMBA ANMpPOKCHUMAIliS TPOCTOPY CHCTEMOIO «MIKpOOO'eMiBY», ajie TEepBHHHA
MpOCTOTa MOJENel B 1[bOMY BHMAAKy BTpadaeTbcsi. Mogem 1i€i rpynu Ha MOpaKTHI
3aCTOCOBYIOTHCS JIJISi PO3PAXYHKY KOHIICHTpAIliH 3a0pyIHIOIOUNX PEUOBUH YCEPEAMHI 3aMKHYTHUX
00'emiB: ByaiBii, MpUMIIICHHS, IAXTH, MOPCHKI CyJHA 1 TaK Jai

2. Mopeai I'ayca - mepmri [6] i HaligacTile BUKOPUCTOBYBAHI HA MPAaKTHUIll Mojeni. BoHn
MPUITYCKalOTh, 10 AUCIEpCis 3a0pyIHIOIYMX pedoBHMH Mae posmonin [ayca. lle o3nagae, mo
KOHIIEHTpAIlli 3a0pyIHIOIOUNX PEUOBHH B MPOCTOPI OMUCYIOThCS TpUBHMIpHOIO (yHKIIiE0 ["ayca.
Mopeni rayciB HaiyacTille BUKOPUCTOBYIOTHCS ISl OMUCY CTAIllOHApHUX JKepesl 3a0pyaHEHHS,
0 JalTh Oe3mepepBHUN TuIeh( 3a0pyqHIOOUHX pedoBUH. Takok € momudikarii Momemi Jyis
OIHCY HECTAI[IOHAPHOTO PO3IOALTY 3a0pYIHIOIOUUX PEYOBHH.

3. TpancnmopTHi MoeJIi - ONUCYIOTh MIEPEHECEHHS 3a0pYIHIOIOUNX PEYOBUH B aTMochepi
Ha OCHOBI PiBHSHB, IO BIJOMBAIOTh 3aKOH 30€peKEHHS MacH 3a0pyJAHIOIYHUX PEYOBHUH, 1 MAIOTh
OCHOBHI miarpynu: Jlaepamnowcesi mooeni, Eiineposi mooeni, Mooeni na 6asi piensine Has e-Cmokca,
Mooeni sadxckux eazig. Y paMmkKax OMUCAHUX TPyH MOJENEH ICHye BelIHMKa KiTbKICTh METOJUK
pO3paxyHKy BUKHIIB SIK 3a CTAIllOHAPHUMH JPKEepeIaMu HEe3aJeKHO BiJl X THIY, TaK 1 3aJICKHO BiJ
XapakTepy CyMillIei, 1110 BUKUIAIOTECA. BimMiHHA pHica yCIX METOJIUK — 1€ CIIPOIIEHHS MO JUis
MPOBEACHHS PO3paxyHKIB a00 HaOMMKEHE OI[IHIOBAHHS JICAKUX TMapameTpiB (3a CTATUCTUIHUMHU 1
eKCTIePUMEHTaIbHUMH JaHUMH). ICHYIOTH KOMOIHOBaHI MoJeni, y TOMy 4YHcli o0'eqHaHI 3a
JIOTIOMOTOI0 METO/IB IITYYHOT'O 1HTEJEKTY, HAaIPUKIIaJl, HEHPOHHUX Mepex [7, §].
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