IMS4 Model Suite
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Komnnekc modeneli 0718 MOHUMOpPUH2d U NPO2HO3UPOBAHUS

Komnnekc mopenen IMS4 Model Suite npepcraBnser co6oii HabGop coBpeMeHHbIX Mopenell U TeXHONOrui
MoZenupoBaHUA AAA MeTeopoJsioruu, rugponorvuy, pagvauyum u KavectBa Bosgyxa. Mogenu pa6oTaloT Kak B
onepaTuBHOM, TaK U B ucciepgoBaTenbckom pexume. IMS4 Model Suite - 3TOo uMHTerpupoBaHHasA, npocTasa B
MCMNoNb30BaHUM, MOLLHaA cucTeMa ANnA MmogenupoBaHus, 06paboTku, BU3yanusauum v NpoBepKu mogenei.
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MopenupoBaHue MopenupoBaHune Bbicokoe paspelueHue, MopenupoBaHune MopenupoBaHue
paAnaLNoOHHbIX N MeTeoycnoBUi MPOrHos noropbl Ha KOPOTKUN BUANMOCTI necvaHbix 6ypb
3arpAsHAILWMX BbIGpOCoB Ha popore CpOK 1 TeKylas norofa

IMS4 Model Suite - 3To cnoxHaa cuctema Ana MOMOLM
CYHONTMKaM, a TaKKe MeHegKepaM Mo KPU3UCHbIM
cuTyaumam. Ee npumeHeHue BapbupyeTca OT perynsapHbiX
eXe[HEBHbIX LEeNneil NpPOrHo3MpPOBaHUA [0 MOAAEPKKM
NPUHATUA PeLUeHN B Ype3BblYaHbIX CUTyaLUAX.

Moapep>xuBaemblie Mmoaenm:

« YucneHHoe NporHo3mpoBaHue moaeneii:
TpexmepHasa pernoHanbHas MOAesNb MPOrHO3NPOBAHUA
norofbl, CNOCo6Han NPOrHO3MPOBAaTL C BbICOKNM
pa3zpelueHmem (HermapocTaTUyeckunii BapuaHT)

. HayKaCTIIIHI' C NCNOJib30BaHMEM PaANONOKAUMNOHHDIX,
CMYTHNKOBDIX 1 MOJ1IEBbIX AaHHDbIX.

Mopenu paccemBaHUA ANA MOAENMPOBAHUA paccerBaHmWsA
3arpA3HALNX BELLECTB 1 PaAN0aKTUBHOCTA B Pa3/INYHbIX
MacLiTabax OT BbICOKOFO JIOKanbHOrO pa3peLueHns [0
KOHTUHEHTAsbHbIX Pa3MepoB

Mopenb coctoanusa BIM/gopoxHoro nokpbiTnA Ans
KpaTKOCPOYHOro NPOrHO3npoBaHUA TeMrnepaTypbl 1
coctosaHus goporn/BIMN

MporHos TymaHa: 1D nporHos Tekyluen Noroapl 1 Mmogenb
KPaTKOCPOYHOro NPOrHO3npoOBaHuA

IMS4 Model Suite nerko BzanmopencTByeT C UICTOYHUKAMM
JaHHbix (UDCS, EnviDB), npoBepsaeT KauecTBO AaHHbIX,
NAaHUPYET perynsapHble 3anycKn Kackaga Mogernei,
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[OMyCKaeT pyyHble 3anyCKuy, NPeaoCTaBnseT nHTepdencol
KOHpUrypaLmm MOAeNn 1 SKCNopPTUPYET JaHHbIE B
WHCTPYMEHTbI BU3Yyann3auuu.

 Mogenb npuanBoB: aHaln3 N NPOrHo3

+ BonHoBas mMoAesnb: 4714 onepaTuBHbLIX MPOrH030B
OKeaHCKUX BOJTH

« Mopgenb agncnepcum nbinu/necka: a1 pacyeTa
HarpysKu Mbiin 1 MOAENNPOBAHUA NMecyaHbiX 6ypb

« Tmaponornyeckoe moaennpoBaHune: CTOK J0OXOEBbIX
ocagkos nnu 1-D / 2-D rupgpasnuyeckoe mogennpoBaHue,
BHE3amnHble NaBOJKN

UHCTpYMEHTbI U CepBUCHI:
« Busyanusauus, Kaptorpadpuyeckmnx cepBucos

PacueT go3bl AnsA cobbITUiA, CUTYaLMii C
PaanoaKTUBHBIMK MaTepuranamm

+ UHcTpyMeHTbI NpoBepKN Mogeneii s NpocToro
MOHUTOPVIHIa KauecTBa MOAENIMPOBaHUA

» BbicokonpounsBoguTenbHble BbIYNCIEHNA YCTaHOBKA
1 NoAAep KKa LEHTPOB CEPBEPOB AsA TpeboBaTeNIbHOro
MEeTeopPOosIorMyeckoro MogennmpoBaHus

» ba3soBoe n gononHuTenbHoe ob6yuyeHne, NoAAEPXKKa,
MOHUTOPUHT CUCTEMbI

+ WHTennekryanbHbIN aHann3 AaHHbIX 0byuyeHre
HENPOHHBbIX CETEN, CO3AaHMeE fepeBbEB PELLEHUN,
NPUMEHEHME K FTMaPOMETEOPOSIOrNYECKM CMCTEMAM.

OCHOBHbIMY MOMNb30BaTENAMU CUCTEMbI OObIYHO ABAAIOTCA

MeTeoposiory,  FMAPOSIOrM  WAW  OpraHbl  BRacTy,

OTBETCTBEHHbIE 3a YNpaBfieHNe OMacHbIMW CUTYaUUAMU Ha

MECTHOM, PEernmoHanbHOM WM HaUWOHaNbHOM YPOBHSAX.

[lononHuTenbHble  MOACMCTEMbI  BKJ/IOYAIOT, HO  He

OrpaHNUYNBaOTCA: KOMI-LEHTPOM C UMPPOBbIMM CUCTEMaMK

3anucy, MG, cnctemamm onoseLeHUa 1 NpeaynpexXaeHuns

Mogenu n 6a3bl AaHHbIX COOTBETCTBYIOT MEXAYHAPOAHbBIM
CTaHAapTbl B COOTBETCTBYIOLWMX 06MAcTAX, OfHAKO OHU

MoryTt ObITb HaCTPOEHDbI B COOTBETCTBUN C
FeOFpa(I)I/NeCKI/IMVI, KINMMaTn4vyeCKnMMHn, 3KONOrnvyecknmun, a
TaKXe opraHmnsaynoHHbIMIA 0CO6EHHOCTAMM 3aKa3umKa.

YUucneHHblie mogenm nMPpOrHO3MpoBaHusA
noropgbl

Mogenb Ul  obGecneumMBaeT MPOrHO3  pPasfiUHbIX
napameTpoB (TemnepaTtypa, BNaXHOCTb, OCaAKM W T.A.) Ha
TPeXMEpPHOM ceTKke C  WCMNONb30BaHMEM  HOBeWLero

q)I/I3I/I‘-IECKOI'O M uucieHHoro nopxoga. Mogenb oTanuyHO
HaCTpanBaeTCcA AnA YyaoBJIETBOPEHUA I'IOTpE6HOCTeIZ B
Pa3HbIX pernoHax.

Modens ¢ oepaHudeHHoU niaowaosio
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OnbiTHaa KomaHga meteoponoroB MukpoCren-MUC moxeT
OKa3aTb MOAJAEPKKY B HACTPOMKE MOJENM, a TaKkKe B OLieHKe
CTaTUCTUYECKNX JOCTVXKEHUIA.

Brsyanusauma BbIXOAHbIX [AaHHbIX MOAeNnu MOXeT ObiTb
HacTpoeHa Ha MpPOCTY UWHTepnpeTaumio 6e3 rnybokoro
3HaHWA MeTeoposiormm (Mpoctoe npepAcTaBleHne KaprT,
MeTeorpammbl) Uiy Ana 6onee CNOXHbIX UCCNeAOBaHUN B
pa3NnyHbIX MeTeoponornyeckux ¢opmatax (GRIB, netCDF).

Memeoepamma

AuncnepcuoHHbIe mogenu

ST MOZYNM BKITOUAIOT MOZENUN paccemBaHna ans
MOZeNnMpoBaHMsA BbIbGpOCca 1 paccenBaHUs 3arpA3HUTENs
(paaMOoaKTMBHbIN U HEPAAMOAKTMBHbIN) B aTMocdepe.

MpepcraBneHne

- lNepeHoc B aTMochepy Ha KOPOTKHME MUv GosbLLne
paccToaHma n anddysmns Npy MeHAILWIMXCA NOrOAHbIX
YCNOBUAX, BNAXKHbIX U CYXVX OTIOKEHMAX

» PagunoakTneHbIN pacnag (ecnn BO3MOXeEH)
« HenpepbiBHbIe NN KPaTKOCPOUHbIe BbIOPOCHI
+ KoHuenuuu nnaHeTapHOro NorpaHMYyHoOro cnos

. OﬂHOBpeMeHHbIVI Bbl6pOC HECKOJIbKUX BUOOB
3arpAasHAWnx sewecTs

« OnpepeneHmne HayanbHbIX YCIIOBUIA, CLIEHapWW aBapuii 1
BblIOpOCOB

+ GUI HTerpmpoBaHHbI AeKoanpOoBaHWe 1 BM3yanm3auns
METEOPOSIOrMYECKUX JaHHbIX

JuncnepcnoHHoe MopenvpoBaHMe BbICOKOrO paspelueHuns
noaxoauT AnA MOAENUPOBAHNA MOBEAEHUA 3arpA3HALNX
BELWECTB (PafNOaKTUBHBIX WM HEpPaaMOaKTVBHbIX) BONU3M
30H BO3MOXKHbIX OMaCHbIX yTeuek (3aBoAbl, SNeKTpoCTaHL K,
BepdU, HepTAHbIE BbILKA U T.4.).

Komnnekc  mopenen MOXHO  MCMonb3oBaTb  ANA
MOZJeNMPOBaHNA BEPOATHbIX aBapPUIHbIX CLleHapUeB:

+ [0 aBapuu (aBapuinHoOe NnaHnpoBaHue)
+ B MOMEHT aBapuu
+ nocne aBapum
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Modenuposarue agapuu Ha Oykycume 8 2011 200y

Mopenb cocrosHua goporu / BIn

Mopgenb  coctoanua  goporwn/BIT nogxoaut  anAa
NPOrHO3MPOBaHMA NOTEHUNANbHOIO PMCKa Ha Joporax unm
BMM, BbI3BaHHOro  3uMHMMK  ycnoBuamn.  Mogenb
obecneumBaeT Tekyllee n/vinn KpaTKOCPOUHOe
NPOrHO3npoBaHMe COCTOAHUA Joporun/B3neTHo-
NOCafjO4HOM MNOMIOCbl Ha OCHOBE PaAuauUOHHBIX W
TEnMoBbIX 6aNaHCOB. 3TO OYEHb MOLLYHbIN UHCTPYMEHT AJiA
nopaep KKy cogeprkaHna JOPor B 3MHUN Nepuroga.

Modene cocmosHus dopoeu / BI1I1

Mopxopbl NpeackasaHua TyMaHa

3D meTeoponorMyeckas Mopfesib  BbIMOJHEHa  AJiA
OrpaHNYEHHOrO PervoHa; ero pesynbTaTbhl NPeobpasyoTcs
C NICMOJIb30BaHMEM SMNpPUYecKor Gopmysibl B BUAUMOCTb.
DTOT NoAxof cam no cebe He MOXKET AOCTUYb Pe3Yy/bTaTOB
YAOBNETBOPUTENBHOIO KauyecTBa, " 06blYHble
METEeOpOosIorMYeckne MOZENN MOTYT He ChIpaBUTbCA C
WHBEPCMOHHBIMA  MOTOAHBIMK  YC/TIOBUSIMK,  KOTOpble
006bIYHO CO3AaloT TYMaH.

MosToMy BO BCeEM Mupe pa3pabaTbiBAaeTcs HECKONbKO
3KCMepUMEHTaNbHbIX MOAENe, KOTopble AOMNONHUTENbHO
obpabatbiBatoT pe3ynbTathbl MeXAyHapoaHom
METEOPOJSIOTMYECKO MOAENN: MEeTOAbl OAHOMEPHOro
¢dm13MyecKoro pagnaLiOHHOro TymaHa Win cTaTucTuyeckas
noctobpaboTka  BbIXOAHbIX  AAHHbIX  Mopgenem u
M3BfieYeHNE [aHHbIX (HEMPOHHbIE CeTW, APeBOBMAHasA
CXema peLlleHni u T.4.).
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Ay6ai 6e3 mymaHa

Ay6ai c mymaHom

Mo0x00b!
npozHo3upoea
HUs mymaua
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MopenupoeaHue necuaHbix 6ypb

Mopenb necyaHbix Oypb OCHOBaHa Ha COBPEMEHHOM
TPEXMEPHOM UYMCNEHHOM MNPOrHO3MPOBaHMN MOroAbl U
Mofenn Mnoagbema, paccemsBaHuA U ocaxieHua necka. CHa
npoBepeHa Mo reoctauyioHapHbIM U NOAAPHO-OPOUTaNbHBIM
CNyTHUKaM, MO NWAAPHbIM 1 a3POLPOMHbBIM MPOrHO3aMm.
PesynbTatbl cnctembl Komnnekca mogenent IMS4 necuyaHbix
O6ypb oueHb MHOroo6eLlatLLe 1 NoKa3biBaoT, YTO CUCTEMA
nomoxeT obLiecTBeHHOCTU NoAroToBUTbLCA K
HagBuraloLiemMycsa onacHOMy NOroAHOMY ABMIEHNIO.

Jly6ali 6e3 necyarHol 6ypu

KoHnueHmpauusa Yyacmuy neiiu 60 8pemsa necyaHoli 6ypu Ay6ali c necuaHou 6ypeti

lMecyaHas 6yps, npedckazaHHAs Mooesbio (huosiemosbie MOYKU =
CcM0o0esiuposaHHoe novisiegoe 06/1aKo) U necyaHas 6yps Ha
CNYMHUKOBOM U306paxeHuU (nbliesoe 06/1aKo 8bl2Aa0um
p0308bIM / huOsIeMOBbLIM)

®omo necyaroli 6ypu
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Fmpponoruueckoe mogenupoBaHue
CnoxHad ceTb Mofenen NCnonb3yeTca AnsA NPOrHo3a ypoBHA
n pacxoga Bogabl wnn gna 1-D/2-D rupgpoanHamuyeckux
pacueToB. Pa3Hoobpa3ne mogenein BapbupyeTcs OT NPOCTbIX
aMNMprYecknx  GOpMyn [0  JIMBHEBbIX CTOKOB WY
rMAPaBINYECKNX MOAENENn C AEeTEPMUHUCTUYECKMMU UK
aHcambneBbiMM Habopamy OaHHbIX. YCOBEpPLIEHCTBOBAHHas
CUCTEMA HACTPOWKW 1 YNpaBneHMA MOAZeNAMU ABNAETCA
yactbto IMS4 Model Suite. Busyanusauma u obpaboTka
JaHHbIX Takxe NOSIHOCTbIO WNHTErpnpoBaHbI B
rugponornyeckun noptan. Cnegyowme rugponornyeckmie
Modenu  Obl  MHTErpupoBaHbl,  YTOObl  MO3BONUTb
Nofib30BaTENI0 PeLaTh WWPOKUIN CREKTP TMAPONOrNYeCcKnX
BOMPOCOB B OfHOW CUCTEME NPOrHO3UPOBaHMUA:
« Mogenn gna MogenmMpoBaHnA 1 NPOrHO3UpPOBaHWA
poxnaesbix ctokos (HBV, HYPE, HEC-HMS)
« 1-D/2-D rugpasnnyeckoe mogenupoBaHme 1 co3gaHue
KapT onacHocTy HaBoaHeHun (HEC-RAS)

Mopenu npepocTaBnAOT UHCTPYMEHTbI AN MOAENMPOBAHUA
rMOPOTEXHUYECKUX  COOPYXKEHWUW, TaKMX  Kak  MOCTbI,
BOZOMNaAbl, MIOTUHbI, JaMbbl 1 BOZOCAUBLL. MaHunynauumn ¢
3TUMU CTPYKTYpamui MOTyT ObITb CMOJENMPOBAHbI.

Masogkn

Mpn wHTErpauun c CUCTEMON NPOrHO3MPOBaHMA OCAAKOB,
mogynb IMS4 Model Suite: HaBogHeHus npefocTaBnsAet
paHHME npegynpexneHus AnA  ObiICTPO  Pa3BMBAOWMXCA,
OrpPaHMYEHHbIX MNPOCTPAHCTBEHHO BHe3aMHbIX MaBOAKOB.
Cnctema, OCHOBaHHaA  Ha  KOHUenuuax  ynpaefeHusA
HaBOAHEHNAMU W Yrpo3aMn HaBOQHEHWN, NCMONb3yeT AaHHble
MC (yknoH MecTHOCTHW, 3eMNenosib30BaHMeE, XapakTepuUCTUKM
MouBbl) U JaHHble 06 ocafkax (maTumk/pagap) v BbIMOJSIHAET
CpaBHeHVWe B peaNbHOM BPEMEHM HaAOMoOAeMbIX UK
NPOrHO3UpyeMbixX 06bemMoB 0CafKoB. 3apaHHasA
NPOLOMKNTENIbHOCTb Ha CETKe YKa3blBAeT Ha XapaKTepHbIN
06beM 0CafKoB AN1A STOWN CeTKW, Bbi3blBalolLieé HABOAHEHUSA B
onpepgeneHHbIX MecTax.

AHcamb6neBbiX NPOrHo3

UTo6bl CMpaBWUTbCA C HEOMPEAeNeHHOCTbI0O B MOAEensX
NporHo3a (HecoBepLUeHHble HayvalbHble yCnoBu,
ycyrybnaemble  XaOTMYeCKOW MNPUPOAON  3BOMOLMOHHbIX
YPaBHEHVI [OVHAMUYECKOW CUCTEMbI, OLWMOKK, Bbl3BaHHbIE
HecoBepLUeHCTBOM B popmynmposke mogenu u 1.4.), B IMS4
Model Suite nmeeTca BCTpoeHHasA noagep»kka aHCambneBoro
NPOrHO3MpOBaHWA,  BKJOYan BO3MOXHOCTb  pacyeTa
aHCcaMb6neBON CTaTUCTUKU (CpedHee 3HauyeHue MPOrHo3a,
MeAnaHa/NpPoUeHTUNIN N T. I.).

SNOWSENSE

Cnctema snowsense, pa3paboTaHHasi KomnaHwuen VISTA,
MOBLILIAET TOYHOCTb TMAPOJSIOrMUYECKMX NMPOrHO30B B 3UMHMX
ycnoBusax. Cuctema obbefvHAET B MOMeBbIX M3MepeHnsAx
SKBMBANIEHT CHeXHow Bopabl (SWE) 1 copepkaHua Xngkom
Boabl (LWC) B cHery Bo Bcex TpebyemMbix MecTax C MOMOLLbO
HOBOro  pelweHnss Ha ocHoBe GNSS. Ob6ecneuntb
MPOCTPAHCTBEHHYIO 11 BPEMEHHYIO HEMNPepPbIBHOCTb
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MHdopmaumsa o cHexXHOM MOKpOBe, BOJHOM 6anaHce
paccunTbiBaeTCA C WCMONb30BaHMEM METEOPOSIOrMYeCKNX
[aHHbIX M MapaMeTPoB MOBEPXHOCTM 3eMAN C MOMOLLbIO
¢unsnueckon mopenu (PROMET). Mpamble n3mMepeHna cHera c
HaTypPHbIX CTaHuui SnowSense U1  cnyTHUKOBasA
NPOCTPaHCTBEHHAA MHPOPMaLUA O CHere acCUMUIIMPYIOTCA
ONA TOYHOTO W HajeXHoro pesynbTata. PacueT cToka wu
arpernpoBaHHbIX npoayKToB rMaposHepreTnYecKoro
noTeHUMasna v NporHo3a Heobs3aTeseH.

Cucrtema npepynpexaeHUs 0 HAaBOAHEeHUNAX
CmMAryeHne noCNeACTBAN HABOLHEHUN TpebyeT 3HaHWsA
METEOPONIOrMYeCKMX U TUAPONOrMYECKNX  YCNOBMIA B
MPOLIOM, HAcToAlEeM U MporHo3e Ha Oyayulee. lNonHas
cucTemMa MpepynpexneHuss O HABOAHEHWAX MOXeT ObiTb
npegocTaBneHa Nog Knwou:

« ABTOMaTMYeCKME METEOPONOTrMYecKne n

rMaponornyeckmne CTaHLmm

+ CnucTembl ANCTaHUMOHHOIO 30HANPOBaHNA

« UDCS/EnviDB - c6op paHHbIX 1 onepaTtnBHas /
JlONrocpoyHas 6asa aaHHbIX
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+ IMS4 Model Suite - YMM n rugponornyeckne mogenun
« Kaptorpaduueckun cepsep n/unu IMS4 Cryana
norofbl - BU3yanmsauma rugponornyeckon cutyaumm

Cepeep kapT

My6nvkauus NPOCTPaHCTBEHHbIX JaHHbIX C

MCMONb30BaHMEM OTKPbITbIX CTaHAAPTOB. Peann3ya cepsunc

Be6-KapT, KapTbl CO3AAl0TCA B Pa3NINyHbIX GopmaTax.

« [MopknioueHwne K TpaguumnoHHom MC-apxutektype, Takomn
kak ESRI ArcGlIS.

«+ Tonorpaduryeckne/reorpaduyeckme faHHble

+ YpoBeHb aHHbIX CTaHLUMK

» Crnow nporHo3a

+ Crlo MeTeofaHHbIX - CEeTOYHbIe faHHble (Mofenu, pagapsl,
CNYTHUKOBbIE CHUMKM)

+ Pexum «[MpocmoTp»
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MHTerpauma c IMS4 Ctygua norogbl

Bce npopyktol  IMS4  Model  Suite  moxHO
BM3yanuM3mpoBaTb C MOMOLWb npunoxeHua IMS4
Weather Studio.

CooTtBeTcTBME CTaHpapTam

IMS Model Suite cooTBeTCTBYET MHOrOUNCIEHHBIM
MeXAyHapOoAHbIM/NPOMbILWNEHHbIM cTaHAapTam: BMO,
MKAO, OTKu . a.

. OTKprTaFl reonpocTpaHCTBeHHaA accoumnaumna
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CepTudukar kauecrsa ISO
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KML

NetCDF

OpenMI

WaterML

CepBuic BeG-KapT

CepBuic BEG-GYHKLNI

BcemnpHasa MeTteoponorunyeckaa OpraHusaums:
Pykosoactso no kogam BMO N2 306

OMNOBELWEHME

LleHTp npepynpexpeHna
0 HaBOAHEHUAX

OTBeTCTBEHHbIE NNLa N LA,

NpUHMMaIOWUE peleHna

Bce TexHMUYeCKMe XapakTeprCTHKN MOTYT ObITb M3MeHEeHbI 6e3 NpeABapUTENIbHOTO YBEAOMIIEHNS.
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