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Mopckoii euopousuueckuii uncmumym HAH Yrpaunwi, 2.Cesacmonons

NTOI'M PA3BBUTHUSA DJKCHEPUMEHTAJIBHOI'O HEHTPA MOPCKHUX
IMPOTHO30B MI'l HAH YKPAHUHBI B 2011 - 2013 rr.

Jlaercst onmcaHKe CHCTEMBI JMarHo3a M MPOrHO3a JKCIEPUMEHTATFHOTO IIEHTpa MOp-
ckux nporno3oB MI'H, koTopast mpolnia moiHyio peKOHCTPYKIMIO B X071€ padoT, BHIIOIHEH-
HBIX 110 TeMe «OnepatuBHbIi Mopckoi mporno3» MI'MI HAH Ykpauns! B 2011 — 2013 1.

KJIIOUEBBIE CJIOBA: cucmema ouazHo3a u npocHo3d, nepeoava OaHHbIX, Unmep-
@etic, Yepnoe mope.

BBenenne. 3HaunTenbHas 4acTh HaceleHHs YKpauWHbI MPOXHBAET B IMpPH-
OpexxHbIX palionax YepHoro mops. [Ipoueccsl B MOpCKO# cpene OKas3bIBalOT Cy-
LIECTBEHHOE BIMSHUE HA JKU3HENEATEIBHOCTh YeNOBEKa B 3TUX paiioHax. llpu
3TOM BO3HUKAET LEJIBIA PAJ MpoOJieM, BBI3BIBAEMBIX KaK KaTacTpO(QUUECKUMH
OBICTPO MPOTEKAIOLUIMMHU MPHUPOAHBIMU MPOLECCAaMH, TaK U KOHQIIUKTaMH, 00y-
CIIOBJICHHBIMH XO3SIICTBEHHBIM OCBOCHHEM MOPCKOM Cpelbl, C OAHOW CTOPOHEI, U
HEOOXOIMMOCTBIO €€ OXpaHbl — ¢ Apyrod. B 3TUX ycIoBUSX CylecTBYyeT HaCyll-
Hasi HOTPeOHOCTh B CO3IaHHH JIOKAJIbHBIX LEHTPOB MOPCKHUX IPOTHO30B, oOecIe-
YUBAIOLINX BBICOKOE MPOCTPAHCTBEHHOE M BPEMEHHOE pa3pelIeHUe MPOLIECCOB,
MPOUCXOMALINX B MOPCKOM cpene. Pe3ymbraTsl MOPCKMX MPOTHO30B, BBIAABae-
MBIX 3TUMH LIEHTPaMH, OyayT CIy>KUTh OCHOBOW JUIS IPUHATHUS YIPABICHYECKUX
peleHnit o 00eCIeYeHNI0 PAa3TUYHBIX ACHEKTOB Pa3BUTHS MPUOPEKHBIX paid-
OHOB U 0€30MMacHOr0 MPOXUBAHUS HACEIEHHS, COCPEAOTOUEHHOTO B HUX.

[IporoTun nogoOHOM cUCTEMBI IS Pa3IMUHbIX pailoHoB YepHOro Mops ObLI
cozmad B 2008 — 2010 rr., B paMKax MeXIyHapomHOro mpoekra EBpomelickoro
coroza ECOOP [1]. Co3znanHast cucrema paboTaja B WHTEPAKTHBHOM PEXKHME.
[IporHo3 BbIMONMHSUICS HE Ui Bceld MpuOpexHOW akBaTopuu YepHOro mopd,
npuHaanexamed Ykpaune. B xauecTBe Ha4aNbHBIX W TPAHUYHBIX YCIOBHH LIS
JIOKAJBHOW MPOrHOCTUYECKONW CHCTEMBI MCIONB30BAJIHCh JAHHBIC CTapOd, HBIHE
BBIBEJICHHOW M3 SKCIUTyaTallil CUCTEMBI 0acCEHOBBIX MPOTHO30B, a HOBAs CUC-
tema — BS MFC, paspaborannas B pamkax mpoekra EBponerickoro Cotroza
MyOcean (http://www.myocean.eu/), KopeHHbIM 00pa30M OTIMYAETCS OT CTAPOii
M0 COCTaBy IepelaBaeMbIX NAaHHBIX, UX (hopmaram M HHTepdeiicaM mHepenaun
nHpopmanun. OTMEUEHHBIE 00CTOATENBCTBA TOTPEOOBANIN MOJTHOH TepepaboTKu
paHee CyLIeCTBOBaBILIEH CHCTEMBbl. DTH PaOOTHl ObUIM BBIIONHEHBI B MoOpckoM
runpodusnueckom nacturyre HAH Ykpaunsl no teme «OmnepaTHBHBIA MOPCKOH
nporao3» B 2011 — 2013 rr. Ilenpro HacTOSAIICH CTaThU SBISACTCS KPATKOE U3JIO-
© T'.K.Koporaes, A.U.Ky6psakos, T.M.basnkuna, H.H.Bopouuna,
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JKEHHE MOTYYEHHBIX PE3yJIbTaTOB. 3/1eCh MPEICTaBlIeHa HOBAsl apXUTEKTypa CHC-
TEMBI, ¥ JaHO KPaTKOe ONMCaHKUEe €€ OCHOBHBIX IOJICHCTEM.

ApXHMTeKTypa cucTeMbl. APXUTEKTYpa HOBOI BEPCHH CHCTEMBI IPENCTaB-
neHa Ha puc.l. Ee cpaBHeHHe ¢ paHee CyIecTBOBABILIECH CUCTEMOW, pacCMOTpPEH-
HOIt B pabote [1], mOKa3bIBaeT CyNIECTBEHHOE OTIMYHE U YCIOKHEHUE apXUTEK-
TypBl HOBOHM CHCTEMBI. JTO JUKTYETCS TEM, YTO HOBas crcTeMa paboTaeT IMOIHO-
CTBIO B aBTOMaTH4ECKOM peXHMe. ABTOMATH3alMs PadOThl CUCTEMBI BBITIOHEHA C
npuMeHeHneM Takera nporpamm CalcMan [2]. Mcxonmbie naHHBIE GacCeifHOBOTO
MPOrHO3a, HeOOXOAUMBIE U 3aJaHNsl HAYaJbHBIX M TPAHUYHBIX YCJIOBHN TPH BBI-
TIOJTHEHHUH JIOKAJTBHBIX MPOTHO30B, MOCTYMAIOT Yepe3 pasiiyHble HHTepQeichl, KOTo-
pble o0ecreurnBaroT MakCUMAIIBHYIO CKOPOCTh Iepefaun HyXHOH mHpopMmarmui. B
JTAHHBIX, TTOCTYIIAIOINX U3 CUCTEeMBI OaccelHOBBIX mporao3oB BS MFC, Tenepr He
conepkutca nH(popManus o arMocepHoMy (OpPCHHTY, KOTOpasi TOTOBUTCS U TIO-
CTaBIISIETCS OTIEIBHO OT THAPOJIOTHYECKUX JAHHBIX.

JeiicTBytomiasi HbIHE KOH(QUTYpALMs CUCTEMBI 00eClIeUnBaET MOATOTOBKY U
nepenavyy BXONHBIX THAPOJIIOTHYECKUX AAHHBIX M JaHHBIX 1O aTMOC(hEpHOMY
(OpCUHTY IUIS BBIIOMHEHUSI IPOTHO30B (PM3MUECKUX ITapaMeTPOB — TEMIIEPATyphl
W COJIGHOCTH MOPCKOW BOJBI, CKOPOCTEH TEYeHWH W AMHAMHYECKOTO YpPOBHS
MOPCKOIi OBEPXHOCTH ISl IISITH JIOKATbHBIX paiionoB Yeproro mopst (Bonrapus,
['py3usi, Poccusi, Pymbinus, YKpanHa) Ha TPO€ CyTOK, C TOPU30HTAIBHBIM MPO-
CTpaHCTBEHHBIM pa3zpelieHreM 1 kM. Pa3pemienne mo BepTukain aganTHPOBaHO K
Tororpauu MOPCKOTO AHA IS KaKIOro paioHa. 3akayka BXOAHBIX JaHHBIX
obecrieunBaeTcss € MOMOILIBIO MOAYJS MOATOTOBKH JAHHBIX, IMOMYYaeMBIX C
SUBSETTER-unTepdetica, Haudosee onTUMaIBHOTO U151 3TUX YCIOBHHA PaOOTHI.

CucreMoii TakKe OCYILIECTBISETCS OATOTOBKAa MCXOAHBIX JaHHBIX, HE00XO-
JUMBIX Uil paboTel pyHkunonupytomeid B MI'H, B uccnenoBaTenbckoil Moze,
cucrembl Black Sea TrackWEB. Ee 0coGeHHOCTBIO sIBIISICTCS HEOOXOIMMOCTH

Cucrema IPOrHo3a CoCTOAHNA JIOKAJbHBIX pai’lonon ‘{epHoro MOps
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3aKayKd JaHHBIX THAPOJIOTHYECKOr0 MPOrHO3a UId Bcel axBaTopuu YepHOro
MOpsI 32 BECh CPOK MPOTHO3a. B 3THX yCIOBHAX ONTHMAJIBHBIM SBISIETCS HCIIOIb-
3oBanne DGF wuHTepdeiica ans 3akaykid HEOOXOJIMMBIX BXOIHBIX JTaHHBIX U3
MexayHapoaHoro mneHrpa Mopckux nporao3oB BS MFC [3], obecnieunBaemoro
MOJIyJIeM TIOATOTOBKH JJaHHBIX, moinydaeMbix ¢ DGF (puc.l).

[Ipu BBIONIHEHUH TPOTHO30B pa3pabOTaHHAs! CUCTEMa HCIIONb3yeTcsl B JKC-
MEPUMEHTAIBHOM IEHTpe MOpckuX mporHozoB (DLIMII) tombpko st paiioHa,
BKJIIOYAIOIIEr0 YKOHOMUYECKYIO 30HY YKpauHbl, Ui APYTHX PaiOHOB MPOTHO3
BBITIOJIHACTCS. B TEPEUUCICHHBIX MPHYEPHOMOPCKUX TOCYHApCTBaX, MO HCXOA-
HBIM JIaHHBEIM, momydaeMbiM u3 DLIMII, uepe3s FTP-cepBepbl Moaynst oToOpaxke-
HUS U TIEpeAayy JaHHbBIX OTPEOUTENsIM, TokazaHHoro Ha puc.l. Kaxnplii u3 nepe-
YHCIEHHBIX T10JIb30BaTeNel NMeeT CBOEe WHAMBHIYAIbHOE UMS U TIapOIib, IO KOTO-
POMY OH 3aXOIUT Ha CBOI cepBep W CKauMBaeT HEOOXOAMMBbIE eMy JdaHHble. Hawu-
OoJiee MOTHO BCE BBEJCHHBIE YCOBEPILICHCTBOBAHUS MPOSIBISIIOTCS B MOACUCTEME
JIOKAJIBHBIX MOPCKHX MPOTHO30B ISl Y KpauHBbI, I/I¢ 331¢HICTBOBAHBI TPH U3 YETHI-
pex MoJyneH, MoKa3aHHBIX Ha (YHKIMOHAIBHOM cXeMe, TPUBEICHHOI Ha puc.l.

Ioacucrema BBHINOJHEHHS JOKAJIBHBIX MOPCKHX IPOTHO30B ISl pai-
OHA, BKJIIOYAIOLIEr0 KOHOMHUYECKYI0 30Hy YKpauubl [Ipn MonmepHuzanuu
MOJyJEeH U OTAEIBHBIX MPOTpaMM, HEOOXOAMMBIX JJISl BHIMTOTHEHUS JIOKATBHBIX
MPOTHO30B MO paiioHy YepHOro Mopsi, BKIIOYAIONIEMY 3KOHOMHYECKYIO 30HY
VYxpauHsbl, OblIM 3HAYNTEIBHO YBETUYEHBI €r0 TOPU30HTAJIbHEIE pa3Mephl. bbiia
TaKXe CYIIECTBEHHO YyJIy4IleHa Mpoleaypa pacuera pU3MUECKUX MapaMerpoB, B
paiioHax HENOCpPEeACTBEHHO MPHIIETAIOMINX K Oepery M mpoleaypa ydera Iorjio-
IIEHHUs KOPOTKOBOJIHOBOW COJTHEYHOW paaualmu B MoOpckoi Boxe [4]. 3a cuer
ucnonb3oBanus HanOosnee ontumanbHoro SUBSETTER-unTtepdeiica 6buto 3Ha-
YUTEFHO COKPALICHO BpeMs Ha Mepeaady HeoOXOIUMBIX HCXOAHBIX THIPOIOTH-
YeCKUX JaHHBIX 13 MeKXAyHapOJHOT O LIEHTPa MOPCKUX MPOrHo30B. CTpyKTypHast
cXxeMma MOJICHCTEMBI YIIPaBIEHUs BEIYUCIUTEIBHBIM POLECCOM THAPOIOTHIECKO-
ro MPOTHO3a JUIsl SJKOHOMUYECKOW 30HBI YKpauHBI MpHBEACHA HA PHUC.2 B BHIC
cHuMKke uHTepdeiica mporpammel CMNavigator makera mporpamm CalcMan [2].

Pabora moacucrtembl ympapiseTcsl 3aJaHUSAMU, HAaNMCAaHHBIMH Ha SI3BIKE
CalcManPack [2], xoTopbie BBIMONHSIOT TpeOyeMble OIMEpaluy IMOATOTOBKU
WHQPACTPYKTYPHI, MaHUMYISALUU C (aiiaMu BXOOHBIX M BBIXOIHBIX JAHHBIX,
3alMycK MporpamM, Haru-
CaHHBIX Ha S3BIKAX MPOT-
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3ananue — menemkep UKFREM_Manager.ts6 ynpapisier paboroit mojacucte-
MBI, KOTOpoe padoTaer B LUKIMYECKOM PEXUME U MO PACIUCAHHUIO €KECYTOYHO
MOCJIEe0BATENbHO 3aIlyCKaeT Ha BBITIONHEHWE Ipyrue HeoOXOmUMbIe 3adaHus,
aHAJM3UPYeT PE3YNbTaThl MX BBHIMOTHEHUS, aBTOMAaTHYeCKU BEAET OTAENbHBIC
KYpHaJbl BRITIONHEHUS 3aJaHUi 3a KaXKIbIH UK pabOoTHL.

Kaxaplii 1Mk aBTOMaTtH4yeckoil paboThl mojacucTeMbl (yrpapieHHE 3aa-
auem UKrREM_Manager.ts6) Bitouaer ciemyronue onepamnum:

— Boe3eBacTes 3amanue UKrREMPlanning.ts6, mposonsiiee rtaHHpoOBaHHE
TEKYLIEro IUKIa BBIYMCICHUH M TOArOTOBKY (ailyioB, ympapisSiomuX paboToil
KOMIIOHEHTOB TIOICUCTEMBI,

— 10 HACTYIUIGHMH BPEMEHHU CTapTa MOATOTOBKM IAHHBIX BBI3BIBACTCS 3a-
nanue UKrREM_MotuSync.ts6, koropoe MHUIMUPYET 3alyCcK BCEX CIEMYIOLIMX
3aJaHAl TocJe TMOCTYIUICHHS JAHHBIX THIAPOIOTHYECKOr0 MPOTHO3a TEKYILIEro
nust Ha SUBSETTER cepsep cucremsr BS MFC,

— Boe3bIBacTcs 3aaanue UKFREM_MeteoPrep.ts6, BeimonHsoIIee MOaAroTOBKY
JTaHHBIX aTMoc(hepHOoro GopcHHra,

— Bei3biBacrcs 3amanue UKrREM_HydroPrep.ts6, kotopoe nmpoBoauT 3akadky
THIPOJIOTHYECKIX HAa4aJbHBIX U TPAaHUYHBIX THAPOIOTHYECKUX YCIIOBHI Ha BECh
MEpUO IPOTHO3UPOBAHHUSI 11 9KOHOMUYECKOM 30HBI YKPauHHI,

— BbbIBaercs 3amanue UKrREM_InputPreprocessing.ts6, kotopoe o0benu-
HSIET TUAPONOTUYECKHE HavaJbHbIE M TPAaHUYHBIC YCJIOBHS C JAHHBIMH aTMO-
ctheproro opcunra, HeOOXOAMMBIE JTSI TPOTHO3a;

— Bo3bBacTes 3amanne UKrREM.tS6, koropoe 3amyckaer mporpammy
RegModelUKr.exe, BBIONHSIONIYIO TUAPOIOTHYECKUI HMPOrHO3 M OXKHJIAET €ro
3aBepLICHUS,

— BeeiBactes  3aganne UKrREM_CheckOut.ts6, xoropoe mpoBoaut
MPOBEPKY pe3ynbTaToB padbotsl mporpammel RegModelUkr.exe;

— Be3bIBaercs 3aganne UKFREM_Bank.ts6, koropoe apxuBupyer B Zip-taiin
HeoOXOAMMBIE JaHHbIE W TepeMelaeT Moay4yeHHbl ¢aiin Ha FTP-cepBep mis
nomenieHus B bank nanueix MI'YI HAH VYkpaunsr,

— Boi3eiBaercsa 3amanvie UKrREM_FTP.ts6, BeimomHsromee MOATOTOBKY H
BBITPY3KY AaHHBIX JUIs TIONIb30BaTeneld Ykpaunsl Ha FTP-cepsep;

— Boi3biBaeTcs 3aganue UKFREM_Odessa.ts6, koropoe mpoBOAUT MOATOTOBKY
JaHHBIX U BRITPY3Ky Ha FTP-cepBep mannbix mis ML UAM, mist BEIONHEHHS
CHeuuanucTaMi 53TOM OpraHW3alliyd BajMJAllMd MOJAENBHBIX pPAacyeToB C
WCTIONB30BaHUEM JaHHBIX, omydaeMbix YkpKomI napomerom.

— Bei3biBaeTcs 3aganne UKFREM_HTTP.is6, BeimomnHsfoIiee MOATOTOBKY KapT
nonel rugporormyeckux napamerpos i ropuszontoB 0, 10, 50 u 100 m mo
r1yOuHe U ux BeIrpy3ky Ha HHTP caiit DLIMII.

Ha 3TOM BBIMONHEHUE TEKYIIEr0O HUKIa 00paOOTKH 3aBepIIaeTcs.

CpencTBa 0T00pakeHHs U Mepelavd JAHHBIX MOTPeONTeasIM Y KPauHbI.
JlocTyn K JaHHBIM JIOKaJbHBIX MOPCKHUX MPOTHO30B JJISl pailoHa, BKIIIOYAIOIIETO
HSKOHOMHUYECKYIO 30Hy YKpauHbI MOXKET, ObITh MMOMy4YeH Yepe3 CO3AAHHBINA B XOZC
BBITNIOJIHEHUsT paboT mo Teme “OmnepaTHBHBIA MOpcKoi mporHos3», HTTP-caiit
http://www.innovation.org.ua/ (puc.3), Ha KOTOPOM OTOOPa)KArOTCS TOJIST TEMIIe-
paTypsl U COIEHOCTH MOPCKOM BOABI, CKOpocTel TedueHuil Ha ropu3oHTax 0, 10,
50 u 100 M n muHamMuYeckoro ypoBas Mops. Lludposas uadopmarus o BemuunHax
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ViHopMaums, NpeACTaBneHHas Ha caiite

Puc.3. HTTP-caiir 3xcrieprMeHTaIsHOTO IIEHTPa MOPCKHIX MPOTHO30B.

MapaMeTpoB sl STHX TOPU30HTOB MOXKET OBITH MONyueHa Mo ccbuike «FTP»,
ykazaHHoil Ha HTTP-caiite. Bce nHTepecyromue BOmpock Moab30BaATENN MOTYT
OTCBLIATh 10 aJpecy, yka3aHHOMY B cChlike «OOpaTHas CBA3bY.

BeiBoabl. B pesynbraTe BHIMOMTHEHHBIX pa0OT MpOBENEHA MOIHAsI PEKOHCT-
PYKIMSI cHCTeMBbI JOKalbHBIX MporozoB DLIMII. B Hacrodmiee Bpems cucrema
MOJ/ICPKUBAET BHINOIIHEHNE BCeX (PYHKIMU U paboTaeT B peKUME ONBITHOM SKC-
TUTyaTaluy JUsi oOecriedeHnsl BaluAalluy pe3yJIbTaToB MPOrHo3oB. Bee 3amHTe-
pEecoBaHHbIE OPraHU3allMU U TONb30BATENN MPUTJIALIAIOTCA K YYaCTHIO B OLIEHKE
JOCTOBEPHOCTH JIOKAJTBHBIX MOPCKUX MPOTHO30B.
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Marepuan noctynua B pegaknuio 27.08.2013 r.
AHOTALIA ]laetbes omuc CUCTEMHM JiarHO3Y 1 MporHo3y ExcreprMeHTanbHOro IeH-

Tpy MOpCchKHUX IporHo3iB MI'], sika mpoiinuia moBHY peKOHCTPYKIIO B XOi poOiT, BUKO-
HaHUX 32 TeMoro «OnepaTuBHUA Mopcbkoi porao3» MI'THAH Ykpainu B 2011 — 2013 pp.

ABSTRACT The forecasting system of the Experimental Marine Forecasting Center
(EMFC) is presented which was completely reconstructed during the works carried out on
the "Operational marine forecast™ project MHI NASU in 2011 — 2013.
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