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Three-layer informational-computational system
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by sources of anthropogenic and biogenic emission
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Information about the pollution sources, their type, location, and modes of operation and understanding of
the processes occurring in the atmosphere are necessary to control the air quality. In addition, the air quality
in cities is influenced by meteorological conditions that determine the formation of air pollution.

At present, the prediction distribution of the parameters of the atmospheric processes contributes by new
high-performance hardware and original methods of computation. Traditionally important are computational
problems that characterize the state of the atmosphere. Additionally the information tasks related to the presen-
tation and integration of information resources on a regional scale are beginning to play an important role. In
this paper we consider both computational and informational aspects of building informational-computational
system (ICS) «UnlQuE» using three-layer architecture

In the Semantic Web approach the interpretation of the terms «datay, «linked data» and «ontology» is as-
sociated with the semantics of formal languages (XML, RDF and OWL). Moreover, this interpretation leads to
the use of the terms «data and applications layer», «information layer» and «layer of knowledge», introduced
by e-Science [2] to describe the infrastructure of information resources and information systems.

ICS «UnlQuE» is designed to calculate the concentrations of impurities contaminating the air in the atmo-
spheric boundary layer, and to present properties of the results of the calculation in the form of data, informa-
tion and knowledge both for researchers and software agents.

Data and applications layers of the system consist of the mathematical model described in [1] and corre-
sponding data (global meteorological forecast and emission sources description) respectively.

A novel feature of the ICS «UnlQuE» is an ontological representation of the results predicted by the nu-
merical model of impurity transport with consideration of chemical reactions. In this paper ontology is a logical
theory that describes the levels of the atmospheric boundary layer above the city.

The main purpose of the knowledge layer of the ICS «UnIQuE» is to classify properties of the solutions of
the short-term air quality forecast problem. In particular that allows the user to perform semantic search of reli-
able air quality forecasts with a high degree of credibility. The system performs the classification of levels of
the boundary layer and parts largest concentrations of impurities and the degree of coincidence of the measured
and predicted data is performed using OWL 2 DL reasoner FaCT++ [3]. In order to be able to reason about the
data comparison, FaCT++ was extended with additional reasoning facilities.

This work was performed by order of the Ministry for education and science of the Russian Federation No.
5.628.2014/K.

Impurities in the surface layer of the atmosphere appear due to both biogenic and anthropogenic pollution.
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BBEOEHNE

[osiBiienne mpumMeceil B MPpU3EMHOM cJl0€ arMoc(epsl 00yCIOBICHO KaK €CTECTBEHHBIMHU NPUIHHAMH,
TaK W aHTPOIOTEHHBIM 3arpsi3HEHUEM. AHTPOIIOTEHHOE 3arps3HEHNE aTMOC(Ephl MBITAIOTCS PEryIHpOBaTh
MIOCPEACTBOM MEXTOCY/IapCTBEHHBIX JIOTOBOPOB, & YMUCCHSI OMOTEHHBIX NpPHMEceil Ha ypOaHM3MPOBAaHHBIX
TEPPUTOPHUAX KOHTPOIUPYETCS B MEHbIIEH Mepe. 11 KOHTPOIIsE HEOOX0ANMO SBHOE MTOHUMAaHHE ITPOIIECCOB,
MIPOTEKAIONINX B aTMocdepe, 1 HHPOpMAIHs 00 MCTOUHUKAX 3arpsS3HEHMS: UX THIIEC, PACHIOIOKEHUH U PEXHU-
Max padoThl. J[BIKeHNE BO3IYIIHBIX Macc 00yClIaBIMBACT NepEMEICHHE KOMIIOHEHT IPUMECH B IIPOCTPAHCT-
BE, TEMIIEpaTypa OKPY’>KAIOIIETO BO3AyXa BIMACT Ha CKOPOCTh MPOTEKAHHUS XUMHUYECKUX PEAKIINH, BIaKHOCTD
BO3/yXa 00yCIIaBIMBACT OCAXK/ICHHUE IPUMECH Ha MOICTHIIAIONIYIO TIOBEPXHOCTb. M3BECTHO, UTO HAa KaueCTBO
aTrMoc(epHOro BO3/1yXa B TOpO/IaX CHIILHO BIHMSIOT METCOPOIOTHUECKUE YCIOBHS, Olpeaesomue GopmMupo-
BaHNE yPOBHS 3arpsI3HEHUS BO3IyXa.

B nacrosimee BpeMs MpOTHO3UPOBAHUIO PaclpeiesIeHHs TapaMeTPOB aTMOC(HEPHBIX POILIECCOB CIIOCO0-
CTBYIOT HOBBIC TEXHHUYECKHE CPEJCTBA M OPUTHHAIBHBIC METOIBI BHIUMCICHUH. BO-TIEpBBIX, CyIIECTBEHHO
YBEIMUMBACTCS BBHIYMCIUTENFHAS MOITHOCTD CEPBEPOB M KOMITBIOTEPHBIX KIIACTEPOB, UTO AeiaeT (dexTns-
HBIM NIPUMEHEHHE METOIOB MapayIeIbHOTO IIPOrpaMMHUPOBAHHS. BO-BTOPBIX, pa3BUBAIOTCS HOBBIC YHMCIICH-
HBIE METO/IBI. B-TpeThux, yBenmunBaeTcs 00beM JTaHHBIX H3MEPEHHI O COCTOSTHUM aTMOC(ephl. ITO CO3/1aJI0
TIPEATIOCHITIKY ISl OCYIIECTBICHHS YUCICHHBIX PETHOHAIBHBIX IPOTHO30B Ka4eCTBA BO3IyXa.

Hapsimy ¢ BEIYMCIUTENBHBIMA 3a/1a9aMH, XapaKTePHU3yIOIIMMHU COCTOSIHAE aTMOC(Epbl, HAUNHAIOT UTPATH
Bce OoJee BaXKHYIO POJIb MH()OPMAIIOHHBIE 3a]]a91 OTHOCSIINECS K MPEACTABICHUIO U HHTErpaluy HH(opMa-
IIMOHHBIX PECYpCOB MH(POPMAIMOHHBIX CHCTEM PETHOHAIBHOTO MaciTaba. B manHOM pabore paccMOTpeHbI
KaK BBIYMCIIUTEIbHBIC, TaK ¥ MH()OPMAIIMOHHbIE aCTICKTHI aHAIN3a KauecTBa BO3AyXa Ha/l ypOaHN3NPOBAHHOM
TEppUTOpHUEH.

MATEMATUYECKAA MOAE/Tb MEPEHOCA NMPUMECEN

Jiist MoieTMpoBaHus Ka4ecTBa BO3/yXa HCHONIB3yeTCs crucTeMa MU QepeHIanbHbIX ypaBHEHHH B acT-
HBIX TPON3BOJHBIX JUISl KOHLEHTPALMH KOMIIOHEHT TIPHUMECH, YYUTBIBAIOIIAsE XUMHUUECKHE TpaHCHOPMAIHH.
Dra cucTeMa ypaBHEHUH IpeicTaBisgeT co0o0i DiiepoBy Monennb TypOyaeHTHOU nuddy3uu [1]:

oG, + UG, + NG, + W __9 c,u)—i<c[v>—i<c[w>—q.ci +S,+R,i=1,.,n,.
ot ox dy dz ox dy 0z

3neck C,, ¢; — OCpeHEHHAs U MyJIbCAMOHHASI COCTABIISIONINE KOHIICHTPAINH (-0 KOMIIOHEHTHI TIPHMe-
cu; U, V, u, v—ocpeHeHHbIE U YJIbCALIMOHHBIE COCTABIISIOUINE BEKTOPA TOPU3OHTAIBHOM CKOPOCTHU BeTpa; W,
W — OCpEIHEHHAs M IIy/IbCALMOHHAS COCTABILIIONING BEPTHKAIBHON KOMIIOHEHTBI CKOPOCTH mpuMecH; { ) —
00o03HaYaeT ocpeaHeHNe 0 PeftHONBACY; S; — NCTOUHUKOBBIN WIEH, TIPEICTABIIONIIA BHIOPOCH KOMIIOHESHTOB
mpuMecH B atMocdepy; R, omucHIBaeT 00pa30BaHMe U TPAHCPOPMAITIIO BEIIECTBA 33 CUET XUMHUECKUX U PO-
TOXUMHYECKHUX PEAKIHH ¢ y9acTHEM KOMIIOHEHTOB IPUMECH; 0; — CKOPOCTD BIAKHOTO OCAXKACHUS IIPHIMECH 32
CUET OCAIKOB; 71, — KOTMIECTBO XUMHUIECKUX KOMIIOHEHTOB IIPUMECH, KOHIIEHTPAIINN KOTOPBIX HEOOXOIHMO
OIPEJICUTB; X, Y — TOPU30HTAILHBIC KOOPAMHATEI, 0Ch O, HallpaBjIeHa Ha BOCTOK, O, — Ha ceBep; z — BEPTH-
KaJbHast KOOpANHATA; ¢ — BpeMsl, T — rnmepruoa MoAeanpoBanus. PacueTHas 00macTh MpeAcTaBIsIeT napasuiese-
nunen , L, L, — rOpu30HTaIbHBIE Pa3Mephl 001acTH, 4 —BbicoTa, —L, /2<x<L /2,-L /2<y<L,/2,0<z<h,0
<t<T.

Jn1s1 3ajaHust METEOPOJIOTHYECKHX YCIOBHMA, HEOOXOANMBIX /TSI MOZICIMPOBAHHS TIEPEHOCA IPUMECH, HC-
TIOJIB3YIOTCS Pe3yNBTaThI MIPOTHO3A 1Mo mIobansHON Moxenn [TJTAB [2]. s aganTanuu mporao3a K CeTKe Mo-
JIENN TIepeHoca MpUMecel M BEIYUCICHUS KOA(POHUIMEHTOB TypOyaeHTHOW au(dy3uH MCIIONB3yeTCs MOIEIb
omHOponHOTO atMocheproro norpanmgHoro cios (AIIC) [1]:
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W__o -y e Ys=U. IV _ 9, N e Vs=V.
ot - az<uw>+f (V Vg)+ T, ’ ot az<vw> f(U Ug)+ T, g
©__9 8;-0. 9W__9 -0
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3nech O, © — cpenHss U IMyIbCALMOHHAS COCTABIISIONINE OTEHIIMAIBHON TeMIeparypbl Bo3ayxa, O, g —
CpEeIHss U MyJIbCAOHHAS COCTAB/IAIOMIIE a0COMIOTHOM BIAKHOCTH Bo3ayxa, (U,, V,) — KOMIIOHEHTBI CKOPO-

CTH TeocTpodruyeckoro BeTpa, f — mapamerp Kopromuca. Craraemeie Buma Srs B YPaBHCHHUAX UCTIONB3YIOTCS
JUTS KOPPEKTUPOBKH pacCYUTaHHBIX podueit ¢ = U, V, ©, 0. BBOAUMEII TOTOMHUTETHHBIN YWICH IPOTIOPIIHO-
HAJICH Pa3HOCTH MKy PACCUUTAHHBIM 3HAYCHHEM METEOPOJIOTHYCSCKOHN MTEpEeMEHHOM U 3HAUCHUEM, MTOTyUICH-
HBIM TI0 JAHHBIM U3MEPEHUH W II00abHOMY METEOPOJIOTHIECKOMY MPOTHO3Y. MHIEKCOM «S» 0003HauEHBI
METEOPOIIOTHIECKHE TI0JI1 CHHONITHYECKOTO MaciTada, moidydaeMble B Pe3yabTaTe YUCICHHOTO TIPOTHO3a 110
100aIEHON MOZEN aTMOC(EPBI, TN PE3yNbTaToB HaOMoAeHNI BepTHKaNbHOH cTpyKTypbl AIIC; T, — mepuon
BpPEMEHH (4acToTa) OOHOBJICHHUS PE3yIIBTaTOB YHCICHHOTO ITPOTHO3a WIH HAOITFOICHUH.

Jlns 3aMBIKaHUS CHCTEMBl YpaBHEHUH MPHUMEHSCTCS TpeXmapaMeTpudecKkas MOJICTb TypOyJICHTHOCTH,
BKITIOYAIONIAsl yPaBHEHHS NIEpEeHOCa ISl KHHETHIECKOM DHEPTUH TypOyICHTHOCTH k, MHTETPAIIbEHOTO MACIITa-
6a TypOyYIECHTHOCTH [ ¥ TUCTIepCHH TYpOYJICHTHBIX TYJIbCAllMil MOTEHIIMAIBHOM TeMmepatypsl (02),, mpemro-
JKeHHas B padote [1]:

Jlns 3anaHns MHTEHCHBHOCTH AMICCHUHU TPHUMECH B aTMOC(epy UCIIONB3YIOTCS JaHHBIE 00 MCTOYHUKAX
AHTPOIIOTEHHOTO ¥ OMOTEHHOTO XapakTepa. st MOmenMpoBaHUSI SMUCCHH H30TPEHA OT JIECHBIX MAacCHBOB
(OMOTCHHBI MCTOYHUK) HUCIONB3YeTCS MEXaHU3M, IpeanoxkeHHsd B Moxern MEGAN, smuccus m3ompeHa
paccUYMTHIBaeTCS Ha OCHOBE II00ATBHBIX JAHHBIX O CKOPOCTH SMUCCHHU M30IIPEHA U HHIEKCA TMCTBEHHOTO I10-
KpOBa C y4ETOM METEOPOJIOTHUCCKUX YCIOBHUH.

MopenupoBaHue XUMHICCKUX U POTOXUMHUUCCKUX PEAKIIHIA MIPOBOAUTCS Ha OCHOBE IOy IMITHPHUICCKOM
KHHETHYECKON CXeMBI 00pa30BaHuUs MPU3EMHOT0 030Ha [4]. B KuHEeTHYeCcKoi cxeMe yIuThIBatoTCs 19 xumude-
CKUX PEaKIuid MEXKIY CICAYIOMMMH KoMroHeHTaMu: NO, (muokcuna azora), NO (MOHOOKCHIT a30Ta), O(ID)
(B030y’KIEHHOE COCTOSIHHE aTOMAPHOTO KHcaopona), O('P) (0CHOBHOE COCTOSHHE aTOMApHOTo KUCIopoaa), O,
(030H), HO (TuapokcuinbHEIH pamukan), H,O, (epekuch Bogoponaa), HO, (ruapornepokcuaHbiil paankan), CO
(oxcun yrepona), SO, (muoxcun cepsl), HC (yrmeBomoponsr), HCHO (dopmansaerun), RO, (IepoKCHIHBIC
paaukaisl), O, (MONEKYIAPHBIA KUCTIOPOX), IV, (MONEKyIsIpHBIi a30T), H,O (BOASHOMH map).

NHOOPMALIMOHHO-BbIYNCITUTE/IbBHAA CUCTEMA «UNIQUE»
TPEXC/TOMHOW APXUTEKTYPbI

B pamkax monxona Semantic Web (SW) un(bopManinoHHbIC pecypChl BKIIOUAIOT B ¢e0sl TaHHBIC, HHPOP-
MAaIMIO U 3HAHUSA. DTU TEPMUHBI B JIUTEPAType TPAKTYIOTCS JOCTaTOYHO HIMpoko. CleaoBaHUe CKIIabIBaIO-
HIeHcst TepPMUHOJIOrUH 1oxoaa SW NpHUBOJNT K HCIIOIB30BAHUIO TEPMUHOB <«JIAaHHBIEY, «CBSI3aHHbIEC JAHHBIC)
U «oHTOJOTMMY». B moaxone SW nHTepnpeTanys TSpPMHUHOB «JJaHHbBIE», «CBSI3aHHBIC TAHHBIC» U «OHTOJIOTHN»
ACCOLIMUPYETCs C CEMaHTUKOM (popMaibHBIX s13b1koB (XML, RDF 1 OWL). Bonee Toro, Takoii nHTEpIIpeTaIy-
eil 00yCJIOBJICHO HCIIONB30BAHUE TEPMHHOB «CJIOW NaHHBIX M MPUIOKECHUI», «AHOOPMAIIMOHHBINA CIIOW» |
«CJI0¥ 3HaHMI», BBEJICHHBIX B e-Science [5] s onucanus HHQPacTPyKTypbl HHPOPMAIMOHHBIX PECYPCOB H
UH()OPMAITMOHHBIX CUCTEM.

Wudopmanmonno-perurciautensias cucrema «UnlQuE» npenna3sHauena Juisi BEIYHCICHHS KOHIIGHTpA-
1 IPUMECEH, 3arps3HSIOIINX BO3AYX B aTMOC(HEPHOM ITOTPAHUYHOM CIIO€ TOPO/Ia, U TIPEICTABICHHS CBONUCTB
pe3yabTaToB BhIYKMCIEHHS B ()OpME JIaHHBIX, MH(OOPMAIMK U 3HAaHHUW JJIsl MCCIIeI0OBaTeNIel U MPOrpaMMHBIX
arcHTOB.

Pacuer nepeHoca npumecei ABISETCS PECYPCOEMKOM 3a7adeil, pelieHre KOTOPOH MOXKHO HAalTH BBIMOJ-
HEHUEM PacueTOB Ha CYyIEPKOMIIBIOTEPE € UCIIOJIB30BAHUEM TEXHOJIOTUH NapaJlJIeIbHOTO IPOrPAMMUPOBAHHUS.
AJTOPUTM pelIeHHs CeTOYHBIX YPaBHEHUH MOJEIH NepeHoca MpuMecel aJanTHPOBaH K MPOBEACHUIO pacde-
TOB Ha MHOT'OIIPOLIECCOPHOM BBIYUCIIUTENBHON TEXHUKE C PACIPEIEICHHON IaMAThI0. B anroputme peanuso-
BaH NPUHIUI JIByMEPHON JIEKOMITIO3UIMH TI0 JJAHHBIM, 00ECIIEUNBAIOIINN BBICOKYIO 3()(EKTHBHOCTH Iapali-
JIENTBHBIX BBIYMCIICHHH 32 CUET BOBMOKHOCTH 3aJIeHCTBOBAThH OOJIbIIIEE KOJTMYECTBO MTPOIIECCOPHBIX DJIEMEHTOB,
YEeM IIPU UCIIOJIb30BAHUU OJTHOMEPHOM JEKOMIIO3ULIUH.

Ocobennocteio UBC «UnlQuE» siBisieTcss OHTONOTHYECKOE MPE/ICTABICHUE PE3YJIBTATOB PACUETOB I10
YHCIICHHOM MOJIeNN MepeHoca MPUMECH C YIeTOM XMMUYECKHX peakuuii. B nanHolt pabote oHTONOTHS Tpea-
CTaBJISIET JIOTHYECKYIO TEOPHIO, ONHMCHIBAIOIIYI0 YPOBHH aTMOC(EPHOr0 MOTPAHUYHOTO CIIOS HaJ| TOPOJIOM.
Cxema UBC «UnlQuE» B TpexcnoiiHol apXUTEKType Moka3aHsl Ha puc. 1. Jlornyeckast TeopHst COTEPIKUT Kak
(haKTOJIOrNYECKyI0, TaK U MOHATHIHYIO YaCTH.

dakronoruueckas YaCTb OHTOJIOTHH TPEJCTABIISIET COO0H YHCIEHHOE ONMCaHUE YPOBHEH TOTPaHUYHOTO
cnost. B IBC aBroMaTH4ecKky BEIYUCISIOTCS 3HAUYCHHS CBOMCTB, XapaKTePU3YIONNX MPpeCKa3aHHbIe JaHHBIC O
COCTOSIHUH MOTPAHUYHOTO CJI0sl. DTH CBOMcTBa onuckIBatoTcs Ha A3bike OWL 2 DL B pamKkax ceMaHTHYECKOTO
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moaxonaa. O6IacTbi0 MPUMEHEHHUS STHX CBOMCTB SIBIISIOTCS YPOBHU IOTPAHWYIHOTO CJIOSL. BRIdrcIeHHbIE perre-
HUS 33/1a91 TIEPEHOCA TIPEICTABIIIOT CO00i HAOOPHI TaHHBIX, 00CCIIEUeHHBIC METaJaHHBIMA. B 9ncio cTpyk-
TYpPHBIX METaJaHHBIX BXOAST BPEMs, HA KOTOPOE BEIYUCIICHO pEIIeHIE, HOMEp YPOBHS B aTMOC(EPHOM ITOTpa-
HUYHOM CJIO€, XUMHUYECKasi MOACTh B paMKaX KOTOPOW MPOBOAMINCH BRIYHACICHHUS U T.J. 3HAYMMBIM JIJIS aHa-
JM3a MPoTHO3a (TIPeICKa3aHus ) IBISETCS YPOBEHB MMOTPAHUIHOTO cJ1os atMochepsl. B MaTemaTrueckoit Moze-
T UTsT 000MX MEXaHM3MOB XHUMHYECKHUX TPAaHC(OPMAII BEIIECTB pacCMOTpeHo 28 ypoBHEH. V3zydenne au-
HAMHKH H3MEHEHUH KOHIIEHTPAITMH NMPHUMECH OCYIIECTBISIETCSA C MEPHOAOM B OAWH dac. DaKToIOrHUecKas
Y4acTb SBJIETCS] OCHOBHOW KOMITOHEHTOH HH(popMannoHHOTO ciost cuctemsl UnlQuE.

[ousTnitHast 4aCTh OHTOJIOTHH COACPKHUT TaKCOHOMUIO KiaccoB. B IBC 3naumMble 171 aHaIHM3a CUTYya-
I yPOBHU TIOTPAHUYIHOTO CJIOSI OTHECEHBI K OTIPe/IeIeHHBIM KilaccaM. [IpuMepoM Takoro OTHECEHUS SBISET-
CSl CUTYaITsl IPOBEPKH JJOCTOBEPHOCTH MPOTHOCTHYECKUX KOHIICHTPAIINH 5 pa3HBIX IPIMECcel C N3MEPEHHBI-
MH KOHIICHTPaNXsAMHU. B 3aBUCIMOCTH OT TOTO IOTIAJArOT JIM PE3yIbTaThl POTHO3a B JOITYCTUMBIN HHTEPBAI
MTOTPEITHOCTH U3MEPSAEMON KOHIIEHTPAITHH.

OcuoBHbIM Ha3HadeHHeM ciios 3HaHui B IBC «UnlQuE» sBisteTcst crucTeMaTn3alyst CBOMCTB PEIIeHIH 3a-
JIa4H KPaTKOCPOYHOTO MMPOTHO3a Ka9eCTBA BO3AyXa, B YACTHOCTH, TIPEIOCTABICHNE MOTB30BATETI0 BO3MOKHOCTH
CEMaHTHYECKOTO MIOMCKA TOCTOBEPHOTO IPOTHO3a Ka9eCTBA BO3AyXa C BEICOKOH CTETICHBIO TOBEPHS K HEMY.

MamuHHasi cucTeMaru3alnys ypoOBHEM MOTPaAaHUYHOIO CJIOS U MX 4YacTed M0 BEJIMYMHE KOHLIEHTpaLMi
TIpUMecei U M0 CTENICHN COBIAICHHUS M3MEPEHHBIX U MPEICKa3aHHBIX JAHHBIX MPOBOANUTCS C MTOMOIIBIO pac-
IIMPEHHOH Bepcuu MamnHBI BBIBoAA (inference engine) FaCT++ [6].

B kagecTBe mprMepa aBTOMAaTHYECKOTO OTHECCHHUSI PACCMOTPEHO (POPMUPOBAHHE KIIACCOB, CONEPIKAIITUX
YPOBHH C HEZOCTOBEPHBIMU 3HAYCHUSMH KOHIIEHTPAIH npuMeceid. Kpureprem J0CTOBEPHOCTH pacyeTa sB-
JISICTCS BBIITOJTHEHNE YCIIOBHS:

{Apreds A —DP<A SN {ApredS AL <AL + DY

B KOTOPOM A, 1 ApredS 3HAYEHMs M3MEPEHHOH U TpeIcKa3aHHoOi KOHIeHTpalmii BemecTsa S, a D® mmo-

IPEUTHOCTh U3MEPEHUSI KOHIIEHTPAIK BElecTBa S.

meas pred pred meas

5a3a 3HaMi CBOACTE PELeHW, XBPAKTEDKIYIOUMX ¢ Mausa Bwisona (FaCT+s)
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WuTepnonsyma
DavHBIX NPOrHO3A
no rnoGansHof Mogen
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Mpunoxerun Humepgpeicsr
Puc. 1. TpexcnoiiHan apxutextypa UBC «UnlQuE».

Paboma evinoanena no Iocydapcmsennomy 3adanuio munucmepcmea obpaszosanus u mayku PD, Ne
5.628.2014/K.
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Using satellite-derived atmospheric motion vectors (AMV)
observations in the data assimilation system based
on LETKF algorithm

'Mizyak V.G., Shlyaeva A.V., "Tolstykh M.A.

' Hydrometeorological Research Centre of Russia, Moscow, Russia

? Data Assimilation and Satellite Meteorological Research, Environment Canada, Montreal, Canada
® Institute of Numerical Mathematics RAS, Moscow, Russia

E-mail: vmizyak@mecom.ru, shlyaeva@gmail.com, tolstykh@m.inm.ras.ru

The data assimilation system based on LETKF is being developed at the Hydrometcentre of Russia.
This system prepares initial data (so called objective analysis) for the global semi-Lagrangian atmo-
spheric model SLAV.

An overview of experience of using satellite-derived atmospheric motion vectors (AMYV) observations in
this system is given. We consider the difficulties encountered and the ways to overcome these difficulties.

Height assignment is the most crucial source of AMVs error. To reduce its impact, the AMVs height reas-
signment method based on the consistency coefficient between the observed and the background winds is im-
plemented.

The other way to improve the analysis quality is a more accurate specification of the AMV observation
errors. This necessitates the use of the non-diagonal observation-error covariance matrix R in the data assimila-
tion scheme.

The results of experiments show improvements in analysis and forecast accuracy.

l ocal Ensemble Transform Kalman Filter (LETKF) is one of widely used data assimilation algorithms.

Ncnonb3oBaHMe OaHHbIX CryTHUKOBbLIX HabnogeHnn AMV
B cMCTeMe ycBoeHUA Ha ocHoBe LETKF

'"Mussk B.T., “linsesa A.B., "*Tonctbix M.A.

' TuppomeTueHTp Poccum, Mocksa, Poccua

? KaHapicKui MeTeoponoruyeckuii ueHTp, Monpeans, Kanapa

: WUHcTtuTyT BolumcnuTensHoi MateMatuku PAH, Mocksa, Poccua

E-mail: vmizyak@mecom.ru, shlyaeva@gmail.com, tolstykh@m.inm.ras.ru

BBIYHMCIIUTEIIbHBIE KOMIUIEKCHI, COZIEpKalllie MOMUMO YHCIICHHON Mojieny OJIOK MOArOTOBKH Hadallb-

HBIX JaHHbIX. HauanbHbIE JaHHBIE, HEOOXOAUMBIE IS CTapTa MPOTHOCTUYECKON MOJENH, MOTyJaioT
MyTEM HEKOTOPOIl OLIEHKH COCTOSIHUS aTMOC(Ephl, BHIIIOTHEHHONH HAa OCHOBE MOAEIHHOTO KPAaTKOCPOUHOTO
MporHo3a (TIEPBOTO MPUOTMKESHHS), CMEIIIAHHOTO C JAHHBIMU JOCTYITHBIX HaOmroneHuii. Takas oreHka Ha3bl-
BAETCS AaHAJIN30M, a TIPOLIECC IO €r0 MOTYYEeHUIO HAa3bIBAETCS YCBOCHUEM JTaHHBIX.

CospeMeHHHe CHCTEMbI YHCIICHHOTO MTPOTHO3a MOTO/IbI MPECTABISIOT COOO0I CIOXKHBIE TPOTPAMMHO-

CEKLUUA JAHHBIE N NHOOPMALIMOHHO-BBIYUCIIUTENBHBIE CUCTEMBI )17 HAYK 0 3EMJIE COAEPHAHMUE »
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