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IIpencraBieHa cucTeMa IIPOTHO3a IepeHoca M TpaHC(OPMAIMN 3arps3HAIONINX BelllecTB B aTMocdepe ¢ HC-
oJIb30BaHNeM XuMuko-TpaHcnoptHoil Mogesn CHIMERE, yuntbiBalonieii sMUCCUU OT CTAI[HOHAPHBIX, aBapUIHBIX
U TOABUKHBIX UCTOYHHMKOB. IIpOTHO3 MeTeopoJiornyeckux Iosiell BHIIOJHAICS ¢ HOMOIIbIO PeTHOHAIbHON Heruapo-
CTaTHYecKOol MoJe/N IUPKYIInuu arMocdeps! Bbicokoro paspemreEns WRF-ARW. Cucrema HOTHOCTBIO aBTOMA-
TH3UPOBaHa, YTO MO3BOJILET HUCII0Jb30BAaTh ee B KadeCcTBe MHCTPYMEHTA J/II IOJydeHHs ollepaTHBHON MHMOpManun
B paboTe CUTYAI[HOHHBIX IIEHTPOB U IIEHTPOB IIPUHATHA pelleHNil B clydae aBapHUHBIX CHTYAI[Hii Ha IPOU3BOJICTBE,
Ype3BbIYaliHBIX CUTYyalluil IPUPOJHOIO UM TeXHOT€HHOTO XapakTepa. Pe3ysibTaTbhl TeCTHPOBAHHS CUCTeMbl IIOKa3a-
JII ee pPabOTOCIIOCOGHOCTD, BO3MOKHOCTD HCIIO/Ib30BaHNUSA B OIlePATHBHOM U Hcclle[oBaTe/IbcKOll padoTe, a Takxe IIPH
paspaboTKe clieHapueB BepOSATHOIO Pa3BUTUS aBapUIHBIX HJIN Ype3BbIYaiiHBIX CHTyaluii B J1060ll Touke Ha Teppu-
TOPUU CTPaHbI, YTO CIIOCOOCTBYET peau3allul MePONPHATUH 10 JHKBUIAIMI HOCIeCTBUI aBapuii.

Knwouesvie c06a: mporuo3 3arpsaHeHust arMocdepbl, XUMIUeCKast TPAHCIIOPTHAS MOJENb, MepeHoC aBapuii-
HBIX BBIOPOCOB, Mojieb atMocdepsr; simulation of atmospheric pollution, chemical transport model, transfer of

accidental emissions, atmospheric model.

BBeaeunne

B Poccun, xak u B GOJIBITHHCTBE MH/YCTPUATIBHO
Pa3BHUTBIX CTPaH, eCTb OOJIbIIOE KOIMYECTBO IIPOM3-
BOJICTB, PpETYJISIDHO BbIOpachiBaloIux B aTMocdepy
3HAYUTEJbHBbIE OOBEMBI 3aTPSI3HAIONINX BEIIECTB, KOTO-
pble BO3JEUCTBYIOT Ha OKPYXKAIOIyio aTMocdepy, Mou-
By U HacesleHHe. JTH30MYECKH HAa 3TUX IPOU3BOJCT-
BaX IPOUCXOJST aBapuilHble BBIGPOCHI, MHTEHCHBHOCTD
U JIOKaIW3alusd KOTOPBIX MOJJIeXKAT ONepaTHBHOI
OIIEHKE.

[Tporro3 kauecTBa BO3AyXa B HACTOSIIEE BpeMs
OCYTIECTBJISAETCS TIPU MOMOIIN XUMUYECKUX TPAHCIOPT-
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ubix Mogeneii (XTM): CHIMERE (https://www.lmd.
polytechnique.fr/chimere/), WRF-CHEM (https://
www2.mmm.ucar.edu/wrf/users/model_overview.html),
SILAM (http://silam.fmi.fi/index.html) [1—3]. U3-
MEHUYMBOCTb KOHI[EHTPAIWH 3arpsI3HSIONIUX BeEIeCTB
B arMocdepe U OCaKIEHUS Ha TOBEPXHOCTb 3aBUCHT
TIpesKJie BCETO OT MeTeopOJIOTHUecKuX (hakTopoB. [l
MIPOTHO3a METEOPOJIOTHYECKUX M0Jieil OObIYHO WHCIIONb-
3yI0TCS Me3oMaciiTaGHble THIPOJMHAMIYECKHE MO/Ie-
gu. Tak, Hampumep, co3gaHHass B [HIpPOMeTIIEHTpe
Poccun  TeXHOJIOTHSI TPOTHO3WPOBAHUS 3arpsi3HEHUS
Bo3JyXa B MocCKOBCKOM perunone Ha ocHoBe XTM
CHIMERE-2013b u ruaposuHaMuvyecKoil MOJeau aT-
Moceppr COSMO-Ru7-ART mo3BossieT pacCcYUTHI-
BaTh MPOTHO3BI TMOJIell KOHIEHTPAINH 3aTPS3HSIONINX
BEIeCTB ¢ 3a06J1arOBpeMEHHOCTBIO [0 TpeX CYTOK [4].
TTosHOCTBIO aBTOMATH3UPOBAHHON CHCTEMBI pacyeTa
KOHIleHTpanuii mpuMeceil, obsamaormeii nHTepdeiicoMm
B3aNMO/IeIICTBUS «OTIePaTOp—CHUCTEMay ¥ TTO3BOJISIONIEN
OTIepaTUBHO TPOM3BOAUTH pacyeTbl B 060l reorpa-
¢uueckoii o6mactu, HeT HE B Poccuu, HU 32 py6GesKOM.
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Ilensp HacTosmiell paboTBI — CO3/aHUE CHUCTEMBI
TMpoTHO3a TepeHoca U TpaHcGOPMAINN 3aTPIA3HAIIO-
MUX BeeCcTB I TPOU3BOJBHO BBIOPAHHOTO PErMOHA
Poccun, mnossossionieil mocpeJcTBOM YHHBEPCAJIbHOTO
uHTepdelica OCYIIeCTBJAATh PACUYeThl THUIPOJIUHAMITIE-
CKHUX MojieJiell IIIPKYJIAINN aTMOcdepbl, COMPSIKEHHBIX
¢ XTM, u npexnctaBATb pe3yJbTaTbl B BUJE TpexMmep-
HOTO 06JIaKa 3aTPsI3HAIONINX BEIIECTB, ITepeMelalone-
rocsa Haja (aktHueckuM peabedOM MECTHOCTH, U Tpa-
(GUKOB W3MeHeHUd KOHIEHTpAIUil 3aTpS3HIIONNX Be-
1mecTB BO BpeMeHN U TmpocTpaHcTBe. /1 pemieHus
aTOl 3amaun ObLTa pazpaboTaHa CHCTEMa OTIePATUBHOTO
TIPOTHO32 PACHPOCTPaHeHUd B aTMocdepe aBapuUitHOTO
BBIGpOCA 3arpSI3HSIONINX BEIIECTB B ITPOU3BOJIHHO BBI-
6panHoM pernoHe Poccunm Ha 6a3e MPOTHOCTHYECKOI
moziesin WRF-ARW u conpsizxennoit ¢ neit CHIMERE.
Cucrema ympaBisgeTcs TIPU MOMOIIX TPOCTOTO Tpadu-
yeckoro wuHTepdeiica. Hmke mpeacTaBieHb KpaTKoe
ONNCaHNe CO3/JaHHOHN CUCTEMbl M aHAJIN3 KadecTBa IIPO-
THO30B Ha OT/IeJIbHOM IIpUMepe.

1. O6masi apxXuTeKTypa CHCTEMBI

B ocHOBe apXWTEKTYpbI CUCTEMBI JIEKUT KJIUEHT-
cepBepHoe B3amMojelictBue. Ilosb3oBaTesb 3amycKaeT
KJINEHTCKYIo 4acTb cucteMbl B W EB-6paysepe, KoTopbii,
B CBOIO O4Yepe/lb, B3auMOJleiicTByeT C cepBepHOH 4a-
CTBIO CUCTEMBI, PACIIOJIOXKEHHOIT Ha y/laJleHHOM cepBepe.
Pa3paboTaHHBIIl TPOTPAMMHBIN KOMILIEKC TO3BOJIAET
VIPaBAATh IIPOIIECCOM UNCIEHHOTO IIPOTHO3a, Mpes-
CTaBJIATH Pe3yJabTAThl PacyeToB B TaOIMYHOM U Tpadu-
yeckoM BuAax (0JHOMepHbIE, [ByMEPHbIE U TPEXMEPHbBIE
n306paskeHns) ¥ XPaHUTh Pe3yIbTaThl BBIYMCIEHUI.

Paszpa6otanublit nHTEpdeiic B3aUMOJeNCTBUS Olle-
paTopa U KOMILIeKca Mo/iesieli 1aeT BO3MOKHOCTD:

— BbIGHpaTh jgoMeH (06JacTb, Ha KOTOPO# GyayT
MIPOBOIUTHCS PACcUYeThl), HACTPAUBATh M 3aMyCKaTh CHC-

3anyck pacuera cueHapua >

PacuyeTHble 3apaHua

3apava DNomeH Bbi6poc + flata

Mocksa. CoBmecTHblit pacuer or 12.12.2023 00:00 (wa 24 u.)

9 Mocksa. PacuetHan
TpaHncnopTHas Moaens @ obnacts 200 x 200 km ¢
LUAroM CeTKM 2 KM

12.12.2023 00:00

Mocksa. PacueTHan
NporHocTuyeckan moaens @ o6nacTe 200 x 200 kM ¢
LIAroM CeTKM 2 KM

12.12.2023 00:00

Q Mocksa. PacueTHan
Monyyexne famHbix ® obnacTe 200 x 200 km
LUAroM CeTKM 2 KM

12.12.2023 00:00

Mocksa (Tect). CosmecTHbiit pacyer ot 11.12.2023 00:00 (xa 24 u.)

Mocksa (Tect).

PacueTnan obnacTs 200

X 200 KM C Warom ceTku G
2km

Mocksa (Tect).

PacueTnan obnacte 200

X 200 KM C LIArom ceTku G
2xm

Mocksa (recr).

Pacuernan obnacts 200 a
¥ 200 KM € 1IATOM CATKU

TpaucnopTHas Moaens 1112.2023 00:00

1112.2023 00:00

TpaHcnopTHan Mogens

TpaHcnopTHas Mopens 11.12.2023 00:00

13.12.2023 00:24

1212.2023 23:54

1212.2023 17:20

TeMy IIpeJBapuTe/IbHOIl HACTPOWHKHU I[apaMeTpoB IIPO-
eKINH JJOMeHa,;

— aBTOMaTH4YecKH (PopMHUPOBATh (PAIbl IMOCTOSH-
HBIX HMHCCHI 3arps3HAIONINX BENECTB B BBIOPAHHOM
JloMeHe; B 3aBHUCHMOCTA OT KOOPAMHAT LEeHTPAJbHOI
TOYKH [OMeHa BbIOUpATb HAGOP WMCXOMHBIX JIAHHBIX:
EMEP nmu HTAP;

— HCTOJb30BaTh rpaduvecKuil peAakTop IS CO3-
MaHUs pabovyNX MPOIECCOB, OTCJIEKMUBAHUSA XoJa WX
BBITIOJIHEHNA U co00IeHniT 06 oImnoKax;

— 3allycKaTh CHUCTeMy IIPOrHO3a 3arpsi3HeHHs aT-
Mocepsr;

— YIpaBJsATb paGOYUMHU TIPOIECCAMH.

1 peanusanuu nepeyucJIeHHBIX BO3MOKHOCTEI
6bLT pa3paboTaH TPOTPAMMHBIN KOMILIEKC, KOTOPBIil
MO3BOJISIET ~ ONEpaTtopy BBIOMpaTh reorpadudecKuit
IIeHTp pacdyeTHOI 06JacTH, pa3Mep W IIar BJIOKEHHOI
CeTKU, aBTOMATHYECKH CKAuMBaTh HayaJbHble MeTeo-
poJioruyeckue AaHHbIE, 3allyCKaTbh IIPOTHO3 METeOPOJIO-
THYecKUX roJieil 1 ocyiecTBadTh pacieT XTM. Co3zgan-
Hble OIepaToOpOM pacueTHbIe 3a/aHNsA OTOOPAKAOTCI
B Tabmuie (puc. 1). OmepaTop HMeeT BO3MOKHOCTb
KOHTPOJIIPOBATh pacueT, 3allycKaTb 3a/aull Ha BHeI-
HUX cepBepax, OCTaHABANBATL WU Ilepe3alycKaTb
moboe 13 3aJaHIi.

Iloce ycmemrHoro OKOHYaHUS PacueTOB IIPOTHO-
cTUYeckoil Mojesn pe3ysabTaThl Iepenaiorcsi B XTM.
B pacuerax XTM wucnosbayiorcs AaHHble o (HOHOBOI
AMUCCHU 3arpsI3HAIONINX BellecTB u3 6a3pl EMEP
(https://emep.int) wim EDGAR (https://edgar.jrc.
ec.europa.eu), INepecYuTaHHble [JIs BbIGpAHHOIT pac-
YyeTHOU o6macT n Aatbl. Omepatop MOKeT ¢ MMOMOIIBIO
rpaduueckoro wuHTepdeiica 3azaTh B JI060H ToUKe
pacdueTHOH 06JacTH MCTOYHNK BBIOPOCA 3aTPA3HAIONINX
BEIeCTB U yKa3aTh €ro mapaMeTpbl. DToT BbiOpoc (min
MHOKECTBO BBIGPOCOB) GyjieT y4YTeH IIpu pacyere
XTM, B mpolecce KOTOPOro OYAYT MOJYYEHBI IOJIS
KOHIIEHTPAINil M OCAK/IEeHUS 3arpsI3HSIONUX BeIlecTB.

MogenbHble pacyeTbl

Kowel, Pacuer 3anyck Mporpecc Craryc

® < 100% O 3asepwena

1312.2023 01:20 @) PerynspHbii 100% Q 3asepwena
1312.2023 00:24 @) PerynapHbii 100% O 3asepwena
1212.2023 23:54 @ Perynapubii 100% o 3asepwena
< 3% ) BbINONHAETCA

Bpyunyio 0% B ovepeau

Bpyunyo 0% B ovepean

Bpyunyo 0% B ouepeayn

Puc. 1. Tabsuma pacueTHBIX 3aJaHUl MOJETBHOTO KOMILTEKCA
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[To okoHYaHWN pacyeToOB TMOJIyYeHHBIE PE3YTHTATHI
MOKHO BU3YaJU3WPOBATh HA WHTEPAKTUBHOI TpexMep-
Holi reorpaduueckoii kKapre (puc. 2, 1B. BKJIaJKa) WK
B Buze rpadukoB, Kapr u guarpamm (puc. 3, 1uB.
BKJAJKa), a Takke BBIIPY3uTb B aiin B QopMare
NetCDF4.

WNurepdeiic Busyaqnszanuu ITOAIePKUBAET TIepe-
MellleHNe, BpallleHne W MacIITabNpoBaHIE BU3YaTN3U-
POBAaHHBIX [JAaHHBIX MOJEJINPOBAHUS HAa TPEXMEPHOIt
KapTe ¢ IIOMOMbBIO yKaszaTedsd Mbimu. OTobpaskeHne
Pe3yIbTaTOB pacdeTa JOCTYIIHO C TTIOMOIIBIO TaKUX CJIO-
eB, Kak o6Jlaka, M30JUHUHU, CTOJ6YAThle IHArPaMMbI
COBMECTHO C OTOOPasKeHHeM MO/IEJIbHOI CETKH, TOJISIMU
OCaKJIeHUsI, TPAeKTOpUil TlepeHoca 3arpsI3HSIONINX
BellleCTB U TIOJISIMU BeTpa. Ha TpexmepHoil kapte 1moj-
Jlep>KUBaeTcs aHUMAINS Pe3yJbTaToB PAacyeToB C Bpe-
MeHHBIM maroM oT 1 4 Ha mepuoj A0 72 4 BIepes.
I'pacpirueckuii mHTEpdeEiic TO3BOIIET BHIGPATD JIOOYIO
TOYKY B pacyeTHOH ob6JacTn H Jio6oe 3arpsg3HAioliee
BeINeCTBO /71 MOCTPOEeHNS IPapUKOB U ANATPAMM.

Ha puc. 3 #Ha BepxHeM TpaduKe MOKa3aHA 3aBU-
CUMOCTDb KOHIIEHTPAIUU 3aTPSI3HSIONIETO BeEIeCcTBA OT
reorpaduIecKUX KOOPAMHAT paspesa (CBepXy 0JTOTa,
CHU3Y TIHPOTa) M BBICOTHI B MeTpaX. Ha IteHTpasbHOii
KapTe TpUBeJeHa IpoeKIus BBIGpoca Ha reorpadu-
Yeckylo Kaprty. Ha mpaBoM rpaduke — wu3MeHeHHe
KOHIIEHTPAIIUN 3arps3HSIONIETO BelllecTBA IO BBICOTE
IS BBIOPAHHON TOYKW B 3aJaHHBIII MOMEHT BpeMEHN.
Ha wmmxHeM rpaduke — wu3MeHeHWEe KOHIEHTpPAIUU
3arpA3HAIONIETO BellecTBA C BBICOTOI 1O BpeMeHW.
Ha neBoii manenn moKasaHa CpeJHSAS KOHIEHTPAIIUA
3arpga3HAIOIIX BelleCTB Ha BbiGpaHHoi Bbicote (100 M)
B 33/JaHHON TOYKe.

2. Moaeab YHCJIEHHOTO MPOTHO3a
IMPKYJISIUH aTMocdepbr

[l mporHo3a IMPKYJIAIUU atMocdepbl B €O3-
JlaHHO#T cucTeMe ObLTa WUCIOJb30BaHa peruoHaTbHAs
HETUAPOCTATHYECKAsT MOJAEIb IUPKYJIAINN aTMocdepbl
WRF-ARW Bepcun 4.3.3, co3nannasg B Hanmonasuinb-
HOM IleHTpe aTMocdepHBIX ucciaegoBanmii CIITA [5].
Mogennb gBisercss cBOOOTHO pPacHpoCTpaHIeMoil ¢ OT-
KPBITBIM TPOTPAMMHBIM KOJIOM, UYTO JaeT IMUPOKYIO
BO3MOKHOCTD [IJISI €€ YCOBEDIIEHCTBOBAHUSA U aJallTa-
IIMA K CaMbIM pa3HbIM 3aJladaM B IPOCTPAHCTBEHHBIX
MacitTa6aX OT COTeH MEeTPOB /[0 THICSY KUJIOMETPOB.
Mogenp OCHOBaHa Ha peIleHNH CUCTEMbI HETHAPOCTa-
THYECKUX YPaBHEHWIl, YUNTHIBAIOIINX HEOTHOPOIHOCTD
TO/ICTHJIaloNIell TToBepXHOCTH. B KadecTBe BepTHKAJIb-
HOI KOOpAMHATHI MOJIETN MCIIOTb3yeTCs JaBJeHIe BO3-
IyXa B G-CHCTeMe, T/e G; = p;/pPs — OTHOIIEHUE [IaB-
JIeHUsI Ha [JaHHOM MOJIeTbHOM CJioe K TIPHU3eMHOMY
JIaBJIEHUIO BO3/yXa.

B Mozenn peann3oBaHa TEXHOJOTHS pPacyeToB Ha
BJIOJKEHHBIX PACUETHBIX ceTKaX. IIpm 3TOM MUHUMAaJIb-
HBI 1mar ceTku coctaBager 1 kM. [l1a reorpadude-
CKOll TIpUBA3KN pacueTHBIX objacteii (BbI6op o6macTw,
yiueT pembeda W pachpeieseHNs KaTeTopuii 3emie-
MOJIb30BaHMs MOJACTHJIAIOIER TTOBEPXHOCTH) HCIIOJIb-
3yIoTcs Tyio6asibHble ToTOrpacduvecKre JaHHbIE pa3-

JuyHoro pazpemenus — oT 100 kM 1o 90 M. B pacuerax
MIPUMEHSINCH  CJIeAYIoNIne IapaMeTpusannn  (husmde-
CKUX IPOIeCcCOB: MUKpodu3nuku 061akoB [6], KopoTko-
BoJsiHOBOIT paguanmun RRTMG [7], morpaHumdHOTO €105
University of Washington (TKE) [8], npusemMHoro cJiost
Revised MMS5 [9], mpomeccoB B mouse Noah—MP
Land Surface Model [10, 11], xouBekuuu Grell Ensem-
ble Scheme [12, 13]. B kauecTBe HayaIbHBIX U IPAHUY-
HBIX YCJIOBHH Gpainch [aHHbIe TI06aJbHON TPOTHOC-
tnueckoii cucrembl GFS (Global Forecast System —
Cucrema rno6aibhbix 1porHosos CIITA) (https://no-
mads.ncep.noaa.gov,/pub/data/nccf/com/gfs/prod).

3. Onucanne XUMUYECKO TPaHCHOPTHOIT
Moze

Mpb1 ucnombzoBam XTM  CHIMERE (Bepcus
2020 r., peaus Ne 3), paspaGorannyio B HauuoHab-
HOM TIeHTpe HayYHBIX HccaenoBanuii DpaHiuu 1 mpes-
Ha3HAYEHHYIO [JISI TPOTHO3a KOHIEHTPAIWl pas3jind-
HBIX XUMHUYECKHX COeIMHEHU B Ta3000pa3HOU U aspo-
sompHOM (asax (https://www.lmd.polytechnique.fr/
chimere/).

Xumnyeckas tparcroprHas Mogenb CHIMERE co-
JlepsKuT 1Ba 6Jioka razodasnbix peakimii: MELCHIOR-1
(~ 80 BemectB, > 300 peakuuii) u MELCHIOR-2
(~ 40 Bemmects, > 110 peakuuii). Aspo3oJib MO COCTaBY
paszerngercss Ha ceMb THIIOB, TIPH pacyeTax OBLIO
3agano 10 rpamammii mo pasmepam yactuiy ot 0,01
no 40,0 mxm (0,1E-07; 0,220071E-07; 0,4843125E-07;
0,1065832E-06; 0,2345586E-06; 0,5161956E-06;
0,1135997E-05; 0,25E-05; 0,5E-05; 0,1E-04; 0,4E-04).
Koudurypamus XTM npegycmaTpuBaeT HUCIOJIb30Ba-
Hue xuMmdeckoro 6;1oka MELCHIOR-1 wmn ero «yce-
yeHHoii» Bepcun MELCHIOR-2 6o ucmosb3oBaHue
XTM B kadecTBe MOJeH MepeHOCA MACCUBHON IIpUMe-
CH B 3aBHCHMOCTH OT HOCTaBJIeHHOI 3a/1a4M.

IIpocreiimme opranudeckue BemlecTBa (MeTaH,
aTaH, 9THJIEH, H30IPEeH M MeTaHOJI) IPeACTaBIeHbI
B MOJIeJU WHINBUIYaJbHO, [ Gojiee CJIOKHBIX BbI-
6paHbl MOJIEKYJIBI, MPEJCTABJSIONINE ceMeiicTBa COeu-
HeHuil (#-GyTaH Iy aJIKaHOB, HPOIEH [l AJKEHOB,
O-KCIJION [JJI1 apoMaTH9ecKWX COeJUHEHUIl, almHeH
JJI TEPIEHOB UM JTAHOJ Ui CIUPTOB). ITU JIETydHe
opranuvecknue COeJANHEHHS IOBepraioTcs peaKIusaM
okucyaenns ¢ OH, NOs; u O3 (mociegHuil ToJbKO 71
HeHACBIIIEHHBIX COeJMHEHNIT), TPUBOJAAINM K 06paso-
panuio nepekucu (RO,) paamkanoB. Ha rpanuiax
pacuetHoii obsactu XTM CHIMERE koHueHTpariu
TpUMecell 3a/1al0TCS MO pe3yJIbTaTaM KJIMMAaTIYeCKOTro
MOJIEJIMPOBAHIA: /I Ta30BBIX TIpuMeceil B KadecTBe
TPAHMYHBIX HAYATHHBIX YCJOBUI TIPUMEHSIOTCS JaHHbIE
moziesin LMDz-INCA, nna aspososeit — GOCARD.

KioueBbIME TipolleccaMy, BJUSIONIIMH Ha KOH-
LEeHTPAIlN XIUMWYECKUX BeIlecTB, TpeICTABIEHHBIX
B XTM CHIMERE, sBasioTcs: mepBUYHBbIE BHIOPOCHI
(xazacTpbl sMuccuii), mepenoc (afBeKnus U IepeMe-
IIUBaHNeE ), XUMAUYECKHe TTPeoOPa3oBaHusI W OCaXKIeHHE.
B XTM CHIMERE mnpeaycmorper mHTepdeiic obpa-
meHns K JABYM 6a3aM JaHHBIX O 3eMJIETIOTb30BAHUN
GLCF (Global Land Cover Facility) n GlobCover
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(GlobCover Land Cover). Basa manubix GLCF, pas-
paboTaHHas YHUBepCcUTeTOM MoapuieHaa, nMeeT TOPH-
30HTaJIbHOE pa3pemienne 1 x 1 kM u comep:xuT 14 KJac-
COB TI0YBEHHO-PACTUTEJNBHOTO MOKPOBA, OIMpeeeHHBIX
Ha ocHOBe cIyTHUKOBbIX cHuMKOB (http://www.
landcover.org). GlobCover paspaGorana 10 WHHUIIHA-
THBe EBpOTENiCKOr0 KOCMHYECKOTO areHTCTBA, WMeeT
paspeniernie 1o TopusoHTasn mpuMepHo 300 x 300 M
n colep:KuT 22 Kjaacca 3eMHOro mokpoBa [14]. Tumsr
3emsenosib3oBannsa Heooxoaumblt CHIMERE ams pac-
YyeTa psa TAKUX IMPOIECCOB, KaK OCak/leHNe, GMOTEH-
Hble BBIOPOCHI, TYypOyJIeHTHOe TpeHHe W TeIlJIoNepeHOC
B IIPUIIOBEPXHOCTHOM CJI0€ aTMOCQEPHI.

Omncanne TIpollecca CYXOTO OCAKIEHHS B Moje-
JIU TOCTPOEHO Ha MeTofe, omucaHHOM B pabore [13]
U OCHOBAaHHOM Ha PE3UCTUBHON aHAJOTUHU, TOpasyMe-
Bafomleil mapaMeTpu3anuio 3(PpdEeKTHBHOTO COMPOTUB-
JIEHUS TIOBEPXHOCTH MOTOKY ocaKIeHusA. BiaskHoe oca-
JKIeHUe oTpefieisieTcss B MoJean abGcopOleil ra3os,
KOH/IEHCHIPOBAHHBIMH YacTHIIAMH BOJALI B 06JaKax
7 ocaJKaxX, MapaMeTPU30BAHHBIMU Ha OCHOBE WM3BECT-
HBIX TIPUHIWIIOB, a TaKXe BbIMBIBAHUEM a3PO30JIsI
oCcaJKaMu.

[Ipn pacyere cyxXoro OCaKIeHHS WCIOJIb3YETCS
PSIl TTapaMeTpH3alliil MPOIecCOB B3aMMOJECTBUS aT-
Mocdepbl ¢ paCTHTENbHBIM TIOKPOBOM, YYHUTBIBAIOMINX
B OCHOBHOM YCTbUYHbBIE U IOBEPXHOCTHBIE IMPOIECCHI,
KOTOpBIE 3aBHUCAT OT TUMNA 3eMJENOJb30BAaHUS, Ce30HA
n wuHpekca mromaan JuctbeB (LAI — Leaf Area
Index). /Iia yueta M3MEHYMBOCTH POCTA PACTHTEIBHO-
CTH TIPH pacyeTe CKOPOCTH OCAKIEHUS HUCIOJIb3YIOTCS
LAI, unzgekc mnoutaau noBepxuoctu (SAI) u deHomo-
ruveckuii akrop «fphens». CymiectByior iBa croco6a
OIIEHKHU 3THX MapaMeTpoB B Mojesau. Eciau mcrosb3yer-
ca cxema MEGAN, To mnepeuncsieHHble MapaMeTpbl
CUNTBHIBAIOTCS U3 6a3bl JaHHBIX. B TPOTHBHOM cJydae
mapaMeTpbl OIEHUBAIOTCS C HCIOJIb30BAHUEM IIPOCTBIX
$ynxrmmmii [15].

4. OlleHKN MPOTHO3a MPHU3EMHBIX
MeTEeOPOJIOTHYECKUX TMOoJIeil

KadecTBO mporHO3a 3arpsA3HeHUS aTMOChepbl
B GOJIBIIION Mepe 3aBHCUT OT KadeCcTBa ITPOTHOCTHUYE-
CKHUX MeTeoposoTHueckux moseii. C mespio aHATH3a
KadecTBa MPOTHO3a METEOPOJIOTHYECKUX ToJiell y Tof-
CTUJIAIONIell TIOBEPXHOCTH OblIa TPOBe/eHa OIleHKA
TIPOTHO30B ¢ 3a6yaroBpeMeHHOCThI0O 0—24 4 3a Tiepuos
13—20.08.2023 r. B okpecTHOCTSAX T. AHrapcka. B ka-
YecTBe 3TATOHA WCIOJIb30BAJNCH JaHHBIE HAGIIOJEHIIT
Ha MeTeopoJIOTHYecKuX cTaHIuAX Pocrumapomera. Boi-
JIU TOJTy4eHBbl CTAaHJApPTHBIE OIEHKHW MPOTHO3a TeMIie-
paTypbl Ha BBICOTe 2 M, CKOPOCTH BeTpa Ha BBICOTe
10 M u cymM ocaskoB MM/ 12 4 st AByX obJacTeii:

1) HeGobIION 06/TaCTH, BK/IIOYAOIIENR TOJBKO paii-
OH pACHOJIOKeHHS TIOCTOB HAOJIO/IeHU 32 areHTaMu
sarpasuenus (puc. 4, a, UB. BKJajAKa), B KOTOPOiil pac-
TIOJIOKEHBI IISITh MeTeopoJorndecknx cranimii (o6macTh
pacueTa);

2) pacmupeHHoii o6jacTi, BK/IodYaiomeid 15 Ha-
6mogaTeIbHbIX crannuii (puc. 4, 6, 1UB. BKJIaJKa), IO-
3BOJISIIONIUX TIOJYYUTDh PENpe3eHTATHBHbBIE PE3YJIbTAThI.

JI7Is1 OlleHKH TIPOTHO3a METEOPOJIOTHYECKUX TI0Jei
OBLIM PACCUYUTAHBI BCE XAPAKTEPUCTUKH, YKa3aHHBbIE
B HacraBienuu no MeteopoJiormdeckuM nporuosam [ 16].
N3 Tabn. 1 BUIHO, YTO MPOTHO3 TeMIEPaTyphl BO3IyXa
Ha BBICOTe 2 M GBI OCTATOYHO YCIeNleH TMPaKTHIeCKH
BO BceX JHWalla3oHaX HAOJIOaBIIUXCA TeMIepaTyp.
CpenHsgsg 1o BBIGOPKE IIPOTHO30B CHCTEMaTUYecKast
omubka 6buta Menee 1°C. Cremyer oTMeTHTb HeGOJb-
1moe 3aHMKeHUe MOJIeIbl0 TTPOTHOCTUYECKUX TeMIlepa-
TYp Bo3ayXa B AmamasoHe Bbime +15°C, kKoTopoe co-
craBiager 1—1,9°C u ocob6eHHO 3aMeTHO B 00JacTH
pacdera.

Ta6nauima 1
OueHKN KayecTBa MPOTHO3a TeMIEPaTypbl BO31yXa
Ha Bbicote 2 M ¢ 13 mo 20.08.2023 r.

Yucao Komnuecrso | ME, | MAE,
cTaHIMil | HaGIrOMeHnit °C °C

JlnanasoH
teMnepatyp, °C

Pacwupennas obaacmo

Bce panubie 16 1094 0,42 1,74
0..5 16 7 0,50 0,86
5..10 16 177 0,98 1,62
10..15 16 407 -0,21 1,18
15..20 16 365 -1,00 2,16
20..25 16 138 -1,39 2,48
Obnacmv pacuema
Bce ganubie 3 354 -0,79 1,74
0..5 5 6 0,31 0,73
5..10 5 63 0,52 1,48
10..15 5 140 -0,41 1,11
15..20 5 107 -1,71 2,50
20..25 S5 38 -1,92 2,56

IHHpumeuanue. ME — cpenusa ommbka; MAE —
cpeiHss a6COTIOTHAS ONIMOKA.

OlleHKN KadecTBa IIpOTHO3a BE€Tpa MPpUBEACHDbI
B TabI. 2, u3 KOTOpOﬁ MOJKHO c/eJiaTb BBIBO/]I O BbBICO-
KOM KadeCcTBe IPOTHO3a BETpa B OOJIbIIIIHCTBE JAualia-
30HOB €To CKOpOCTeﬁ. MoskHO OTMETHTH He6GOJIbIIoE
3aBbIIIIEHe MaJbIX 3HAUYeHUI CKOPOCTH BETpa. Taxum

Ta6aunma 2

Ouenkn kayecTBa IporHo3a BeTpa Ha Bbicote 10 M
¢ 13 mo 20.08.2023 r.

Jlnamason Yucno | KommuecrBo | ME, | MAE,
. . VEKT
cKopocTu, M/ ¢ |craHmuii | Habmoxeruit | M/c | M/c
Pacwupennas obracmo
Bce mannbie 16 1094 0,74 1,39 2,15
JHIEVINGY 16 177 1,85 1,85 1,85
0..2 16 661 0,92 1,22 2,07
2.5 16 235 -0,34 1,42 2,46
5..10 16 21 -2,18 2,36 3,62
Obnacmov pacuema

Bce panunbie B 354 0,82 1,41 2,10
JHIEVINGY 5 64 2,08 2,08 2,08
0..2 5 221 0,99 1,25 1,99
2.5 5 61 -0,70 1,18 2,44
5..10 5 8 2,41 2,41 2,75

Mpumeuanue. VEKT — BekropHas ommOKa BeTpa.
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06pa3oM, MOJENBI0 XYy:Ke BOCIPOU3BOIITCS IITHJIEBBIE
ycaoBug. OJHAKO cJIeqyeT YYUTBIBaTh, YTO TOUYHOCTD
caMUX W3MepeHnii CKOPOCTH BeTpa Ha MeTeopoJioTmye-
CKHX CTaHIUAX COCTaBJsIET OKoJo 1 M/c, TmpH 3TOM
CpelHssT BeinvnHa aGCOJIOTHOW OMMOKUM MPOTHO3A
CKOpOCTH BeTpa He IpeBbimaer 1,41 M/c¢, 4TO JIHMIIb
HEMHOTMM BbIllle TOYHOCTH CaMUX H3MepeHHil. B mpo-
THO3aX OTMeYaeTcs 3aHIKeHHe YMepeHHBIX CKOpocTeit
Berpa (5—10 M/c) Ha Beqmuuny or 2,2 g0 2,4 Mm/c.
B 1esoM mporHo3HOE TMoJie BeTpa ToJydaercs 6Gosee
CTJIAKEHHBIM TI0 CPaBHEHWIO ¢ JAHHBIMU HAOJIOeHUI.

B Ta6a. 3 mpuBeseHbI OIEHKN KayecTBa MPOTHO3a
12 JacoBBIX CyMM 0OCaJKOB. BuaHO, 4TO MOzesb Mpak-
TUYECKH BCerJia WX 3aBBINIAET. IJTO MPOUCXOJIUT BO
BceX [Mana3oHaX WHTEHCUBHOCTU HAGTIOAABIINXCS
OCA/IKOB M, BEPOSITHO, CBSI3aHO C HEJOCTATOYHO TOYHOI
HACTPOUKOHN TapaMeTpH3aly (PIU3NIeCKUX IIPOIECCOB
IUIL JaHHOTO paiioHa. B mepBylo odepenpb 3TO KacaeTcs
apaMeTpu3aIn MUKpPODU3UKN 06JIaKOB W KOHBEKITHH.

Ta6auma 3
OrneHkn KavecTBa nMporHo3a ocaakos ¢ 13 mo 20.08.2023 r.

Junanaszon
12 4acoBbIX Yucmao Komnuecrso ME, MAE,
CYMM OCAJIKOB,| cTaHnuil | Habmomeruit | MM/ 12 1| MM/ 12 u

MM/ 12 1

Pacwupennas obaacmo

Bce npannbie 16 226 2,61 3,95
bBes ocagxos 16 137 1,31 1,31
0..1 16 33 4,14 4,46
1..3 16 14 3,34 5,23
3..15 16 19 5,05 10,01
15..50 16 22 8,23 11,39
Obnacmov pacuema
Bce npannbie 3 76 4,37 4,56
bBes ocankos 5 53 2,54 2,54
0..1 5 8 4,90 5,12
1..3 5 2 -0,66 2,27
3..15 5 6 13,49 14,57
15..50 5 7 11,22 11,11

g ymyumenmns mporaosa Tpebyercs 6ojee [e-
TAJbHBIN aHaIW3 Ha OOJIBIIIOM BPEMEHHOM WHTEPBAJIE.
Heo6xoauMbl TakKe MOMOJHUTENbHbIE IKCIIEPUMEHTDI
C IPYTUMHU TapaMeTpu3aiusiMu MUKPOPU3uK 06JaK0B
1 TapaMeTpPOB KOHBEKITNH.

5. AHaiu3 pe3yJbTaTOB NMPOTHO3a
3arpsi3HEHHS IPU3EMHOIN aTMocdepbl

B nmanHOIl pa6oTe IO KOHIIEHTpAIUil 3arpsi3-
HAIONX BEIIECTB PACCYUTHIBAJINCH C HMCMOJIb30BAHUEM
xummdeckoro 6;1oka MELCHIOR-1 ¢ yyetoM anTpoTto-
TeHHBIX IoJell sMuccuii, 6a3pl gaHnubix EDGAR-HTAP,
akTyasu3upoBanubix B 2011 ., ¢ TOpHU30OHTAJBHBIM
paspemennem 0,1 x 0,1°. OMuccun JIeCHBIX TOKAPOB
IIpU pacyeTax He YYMUTBhIBaJIHCh. Ba3oil JaHHBIX O 3eM-
senionb3oBannn cayxkmia GlobCover. PacuerHbiii 10-
MeH cocTaBus 100 x 100 y370B ¢ TOPU3OHTAIBHBIM IIa-
roM ceTku 2 kM. [To BepTukanu 6v110 3a7aH0 20 ypOB-
Hell ¢ pmaBjgeHneM Ha BepxHeil rpanuie 200 rlla.

O6acTh TIPOTHO3a KOHIIEHTPAIIWil 3aTPS3HAIONINX Be-
MeCTB pacmoJiarajach MPaKTHYECKH B I€HTPE pacyder-
HOTO JJOMEHa.

Jls1 OTleHKM KadecTBa BOCIIPOM3Be/IEHUS YPOBH:I
3arps3HeHuss Bosayxa c mnomouipblo XTM B kauecTBe
HATYPHBIX H3MepeHHil Opaynch JaHHble HaGJI0JeHUI
Ha CTaHIUSAX MOHUTOPHMHTA KadyecTBa BO3/yXa, Pacllo-
JIO;KEHHBIX B OKpecTHOCTSIX T. Vpkyrcka. TouHoe Me-
CTOTIOJIOKeHNe CTaHUuil JocTymHO Ha cafite [17]. Ha
ITUX CTAHIMAX TPOW3BOIUTCSI MOHUTOPUHT OCHOBHBIX
3arpA3HAIONINX BEIIECTB, a CPeHNEe 32 CYTKN KOHIIEH-
TpaIuy TPUBOAATCSA B Tabamiax. VIMeHHO 3TH Tapa-
MeTPbl M NPUHUMAJINCh B KauyecTBe WMCXO/HBIX 3Haye-
uuii. Ilona xonuentpauit paccuurbiBanuch XTM nisa
KaXKJI0TO 4Yaca, a 3aTeM ycCpeJHsLINCh TocyToyHo. Tec-
TOBble pacyeTbl mpoBoawauch ¢ 13 mo 20.08.2023 r.
Kpatkoe omucaHue pe3yJbTaToB U OlLIEHOK KauecTBa
TIPOTHO30B TIPUBeJIEHbI HIKE.

Ha puc. 5 mpezacraBjieHa W3MeHUYNBOCTh CPETHUX
3a CYTKU KOHIIEHTpAIllnii Ha CTAaHIHMIX MOHUTOPHHTA
KauecTBa Bo3ayXa VIpkyTckoil obsacTH, a Takike pac-
yeTHad KOHIleHTpalus, mnonydeHHas XTM u Badras
B OMIKAIINX K HaOI0LaTeJbHBIM CTAaHI[UIM MOHUTO-
punra sdeiikax. Kak BugHO M3 puc. 5, cucreMaTnye-
cKast ommbKa TPOTHO3a HabJI0aeTcs MPaKTHUYeCKH Ha
BceX CTaHIMSAX MOHUTOpWHTa. [Ipm 3ToM BesnymHa
OTKJIOHEHUSI COOTBETCTBYET abCOJIOTHOI ommbKe ¢ 06-
paTHBIM 3HAKOM, YTO TOBOPHUT O CHCTEMATHYECKOM,
a He CTAaTHCTHYECKOM XapaKTepe OTKJIOoHeHUs. Moenb
3aHIKAeT ITTPOTHOCTUYECKUE 3HAaYeHUsT KOHIEHTPAInii
Ha 150—300 MKr-M™, a Ha OTHEJbHBIX CTAHIUAX —
10 600 MKr - M2, uTo, BEPOSATHO, CBSI3aHO C HEJIOOIEH-
KOWl TpPAaHCTIOPTHOH HArpy3Ku IIpH pacdere TIOJei
SMHCCHI, a TaK)Ke JOIOJHUTEeIbHBIM BKJIAJOM B Ha-
6/o1aeMble  YPOBHU 3arpsi3HEHUsI BO3/yXa MPOJAYKTOB
ropeHHs JiecHbIX ToxkapoB. lloamporpamma pacuera
3MUCCUI B X0/le BBIUMCJIEHUN, KaK MPaBUJIO, TPUMEHS-
eT MacKy YJUYHO-JIOPDOKHON ceTH IIpU Iepepaclipejie-
JIEHWH 3MUCCUU, OJTHAKO JIJIsI BOCTOYHBIX pernoHoB Pd
TaKWe JaHHble OTCYTCTBYIOT. KpoMe Toro, 3aHIKeHTe
PACCYNTAHHBIX KOHIIEHTpAINii MOKeT OBITh TaKyKe dac-
TUYHO CBSI3aHO C OTCYTCTBHEM MepHOJa <«Pa3oTpeBay
XTM mupu crapre ¢ r106QIbHBIX HAYATBHBIX YCJIOBHIA.

Ha puc. 6 npuBe/ieHbl JaHHBbIE aHAIN3a TPOTHO-
30B Ha CYTKU BIlepe/l KOHIIEHTPAIMil B3BeIIeHHBbIX Yac-
il pasMepoM Menee 10 MM (PMjy). Kax Buzmo,
o0Iast KapTHHA CYI[eCTBEHHO He OTJINYaeTcs OT IIPOo-
THO3a KOHIIEHTpaluii okcuja yriaepoga. Takske HabJio-
JlaeTCcs CHCTEMATHIecKoe 3aHIKeHNe TTPOTHOCTIIECKIX
KOHLleHTpaluii. /[ HeKOTOpBhIX PailoHOB cHCTeMaTu-
yeckad omunOka cocrasiger 10 50% oT HabuaogaeMoil
BeJINYUHBI.

B 1o ke BpeMs IoJlyueHHbIe Pe3yJIbTAThl SIBJISIOT-
Csl JIUNIb OTPAa’KEHUEM TECTOBBIX PACYeTOB [IJISI KOPOT-
KOTO IIepHo/la BpeMeHH U He MOTYT CJYXUTb HaJexX-
HBIMU olleHKaMu pa6otnl XTM. [lna mosydueHus cra-
TUCTUYECKU HAJeKHBIX OIIEHOK Heo6XOANMO HMeTh
6ouee JTMTEIbHbBIE PsIIbI HaG/I0leHne,/ TTPOTHO3, a TaK-
’Ke JMaHHble HabJoZieHnii 6oJiee BHICOKOTO pa3pereHis
110 BpeMeHN.

BoigBiieHHBIE cUCTEMATHYECKHE TTOTPENTHOCTH OJI-
HO3HAYHO YKa3bIBaloT Ha 3aHikeHne XTM pacueTHbIX
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Puc. 5. V3MeHUnBOCTD cpeqHUX 3a CYTKH KoHueHTpanuit CO Ha CTaHIMSX MOHHTOPHMHTa KadecTBa aTMocdepHoro Bosmyxa Mp-
Kyrckoil ob6mactn 13—20.08.2023 r.: @ — Awmrapck, yia. Mockosckas, 30, ME = -0,353, MAE = 0,353, o’ = 0,057; 6 — DBaii-
kambek, Ilpom6aza, MC, ME = 0,009, MAE = 0,067, &° = 0,006; ¢ — Wpkyrck, ya. Jlepmonrosa, x. 317, ME = -0,629,
MAE = 0,629, ¢* = 0,068; z — Wpkyrek, ya. Mupa, a. 101, ME = -0,152, MAE = 0,152, o’ = 0,005; 0 — Illenexos, Komco-
MoJbckuil 6yabBap, a. 14, ME = -0,171, MAE = 0,173, c?=0,008; e — UepeMxogBo, ya. HleBuenko, xa. 72, ME = -0,300,
MAE = 0,300, o> = 0,006; x — Ycoabe-Cubupckoe, yia. MurepHanmonanapuad, a. 52, ME = -0,230, MAE = 0,230, * = 0,008
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Puc. 6. 13MeHUNBOCTD CpeJHUX 3a CYTKU KOHIleHTpanuii PM;o Ha cTaHIUSAX MOHUTOPHHTA aTMocdepHoro Bosayxa Vpkyrckoii 06-

nactu 13—20.08.2023 r.: @ — Amrapck, ya. Mockosckasa, 30, ME = -0,008, MAE = 0,008; 6 — Baifikambck, [Ipom6aza, MC,

ME = -0,021, MAE = 0,021; 6 — WUpkyrck, ya. Mupa, a. 101, ME = -0,016, MAE = 0,019; ¢ — IllenexoB, KomMcoMouabckuit
6yabBap, a. 14, ME = -0,012, MAE = 0,019

1058 HUrnaros P.10., Haxaes M.U., Py6unmreiin K.T'. u ap.



3HAYEHUH, HO TIPU 3TOM MOJYJIh BEJIUIIMHBI OTKJIOHEHUS
7 abCoTIOTHAS TIOTPENTHOCTh PABHBI, UTO YKa3bIBaeT Ha
BO3MOKHOCTD TIOTEHIIHAJIBHO YCIIENTHOTO MPUMeHEHUS
moCcTO6PaGOTKH TOJYYEHHBIX PE3YJIbTATOB C IOMOIIBIO
BBe/IeHUsI TIOMPaBOYHBIX Koadduimentos. IlogobHast
MpaKTUKa TPUMEHSEeTCS W B YacTH TOCTIPOIIECCUHTA
Mo/lesieit atMocdepbl, B TOM YHcJie COBPEMEHHBIMU Heli-
POCETEBBIMU METOJIaMH, W MOJKeT OBbITh HCIIOJIh30BaHA
B XTM [18, 19]. BemuunHa oumrm6Ku pacyeTHBIX KOH-
nentpanuit PMyy, MOTy4yeHHBIX B JJAHHOM 3KCIepPHMEH-
Te, B II€JIOM COTIOCTABHMA C MOTPENTHOCTAMHU TIPOTHO3A,
moJiyueHHbIMH B JApyrux pabortax [20]. Kpome Toro,
getoM 2023 1. Ha Tepputopuu Boctounoit Cubupu Ha-
6mofasuch JaHamadTHIE TTOKAPbI, BJIMSIHIE KOTOPBIX
IIpU pacyeTax He YYHUTBIBAJIOCH, TaK KaKk OCHOBHas 3a-
Jlaya HACTOSIIEN CTaTbU — TOKA3aTh BO3MOYKHOCTb Pa3-
PaboTKM W TPUMEHEHUsT KauyeCTBEHHO HOBOTO M JIOC-
TYIIHOTO /11 MHOTUX CIIeLIMQJINCTOB UHCTPYMEHTA.

3akjaoyeHne

Bnepsole B Hamleil cTpaHe co3jiaHa COBpeMeHHAs
cucTeMa OIlepaTHBHOTO U aBapHItHOrO pacyeTa IepeHo-
ca 1 OCAK/EHUs XUMHYECKH aKTUBHBIX BeIlecTB U Iac-
CUBHBIX IpuMeceil Ha 6a3e KOMILIEKCA aTMOC(hepHOil
1 TPaHCIOPTHOII Moziesell, 06beANHEHHBIX TPAPUIECKIM
uHTepdeiicoM U Ipe/cTaBlIeHNEM pe3yJbTaToB pacdyeTa
B BHJe TPeXMepHOTo o6Jaka ToueK Ha (PHU3MIECKOM
pesbedpe MecTHOCTH. B03MOKHOCTD 3ajjaHHs IapaMeT-
POB aBapuifHOrO BBIGPOCA 3arps3HSIONIUX BeleCTB
B IIPOU3BOJIBHO BBIOPAHHON TOYKe /JaeT BO3MOKHOCTD
olepaTUBHO WU3y4aThb paclpocTpaHeHHe 3arpsi3HeHuit
B atMocdepe B peasbHBIX ycaoBuAX. CHCTeMa IIOJHO-
CTbIO aBTOMATH3MPOBAaHA M aJaNTHpPOBaHa K UCIIOJIb30-
BaHUIO B JTI060M IIPOM3BOJIBHO BBIGpAHHOM paiioHe PO,
YTO T03BOJIIET NIPUMEHATh ee B KauecTBe MHCTPYMeEHTa
IpPUHATHA pellleHuil Mo OIleHKe W MUHUMU3AINU TI0-
cnencTBuil aBapuil B pa6oTe CUTYAI[HOHHBIX I[€HTPOB.

ITpencraBieHHble B HacToOAllel cTaTbe IepBbIE
OLIEHKU Pe3yJIbTAaTOB SBJIOTCS JIMIIb JeMOHcTpanueit
TeCTOBBIX pacueToB JJIs1 KOpPOTKoro nepuofa. /i mo-
JIydeHHs CTaTUCTUYeCKH HaJeXXHBIX IOKasaTeJeil co3-
JIAaHHOH CHCTeMbl HEOOXOANMBI pe3yJIbTaThl N3MepeHnit
KOHIIEHTpanuil 3arps3HAIONNX BellecTB 3a 6oJee IIPO-
JIOJIKUTEIbHbIE IIePUOIBI, a TaK)Ke COOTBETCTBYIOIIHE
II0 TPOCTPAHCTBEHHO-BPEMEHHOMY Ppa3pelleHuio JaH-
Hble HATYPHBIX HaGJIOJeHNIL.
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Puc. 4. Kapra uncieHHoro mporHoza Mereomnodeii ¢ paspemerueM 2 (@) u 6 kM (6); cMHUMEH KDYKK4MH 0603HAYEHDI
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