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1.  Ob6wue npeocmasnenusn 0 mooeau cHeicHo20 nokposa SNOWE

CHEeXHBII TIOKPOB SIBISETCS KIFOUEBBIM SKOJIOTHYECKHM HWHIUKATOPOM, BIUSIONIUM Ha
KIIUMaT, HWMes BBICOKYH) OTpaxarenbHyr crnocoOHocTh [Ky3pmun, 1957] u  HHBKYIO
TEIJIONPOBOJHOCTh, CHEr [Ky3bmuH, 1957] sABisieTcs KIIOYEBBIM 3JIEMEHTOM SHEPreTUYECKOrO
Oanmanca 3emnu. [lpu BbImajgeHuu cHera Ha 3eMHYIO MOBEPXHOCTh M3MeHsieTcs e€ perbed,
TEKCTypa, MOABEPKEHHOCTh 3PO3UHM M, YTO BakKHEe Bcero, anbOemno. CHEXHBIM IMOKPOB Ha
tepputopuun Poccuiickoi denepanuu ABISIETCA Ba)KHBIM UCTOYHUKOM MUTAaHUSI PEK B BECEHHHI
nepuos, (GOPMUPYIOLIUM BeCcEeHHEe IOJ0BOJAbe. BakHelIiel XapakTEepUCTUKONW CHEXHOIO
MOKPOBA, MPUMEHSEMOM B JIOJITOCPOUYHBIX MPOTHO3aX CTOKA TaJbIX BOJ, SBISETCS 3arac BOJbI B
cHere Ha Bojgocbope (BOC nimm SWE). 3a nocinenaue AecaTHIICTHS H3MEHEHHS KJIMMAaTa MPUBEIN
K 3HAYUTEIBbHOMY YBEIMYCHHUIO pOJIM MOHHTOPHHTA 32 PA3JIMYHBIMH COCTABIISIOIIUMU
KIIUMaTH4ecKoi cuctembl. Ho n3-3a peikoii cetu MapiipyTHBIX CHETOMEPHBIX HAOII0ICHUH YacTo
MPUXOJUTCS CTATKUBATHCS C HEJOCTATOYHBIM KOJIMYECTBOM HM3MEPEHHBIX JTaHHBIX, BCIE/ICTBUE
Yero NPUXOJIUTCS TPHUMEHATh JaHHBIC IUCTAHIIMOHHOTO 3O0HIUPOBAHUS, MOJCIH pacdyera
CHEKHOT'O TIOKPOBa ¥ MOJICNIA YHCIICHHOTO MPOTHO3a morosl, Harpumep, COSMO.

B cBa3u ¢ yem, B ['mapomeruentpe Poccuum Obina paspaboTaHa TEXHOJOTHS, KOTOPAs
MO3BOJIMJIA HCTIOIB30BATh CHHONTHYECKYIO HH(POPMAIUIO, TOTyYaeMYI0 CO CTaHIIMM JIsl pacyeTra
3armacoB BOJibl B CHEXHOM nokpoBe. Haumnas ¢ 2012 r. B I'mapomeruentpe Poccum akTuBHO
pa3BHBAETCS TEXHOJIOTUSI OLEHKH CHeroszanacoB st Tepputopuu Poccuiickonn denepanum Ha
OCHOBE CHHoONTHYeckor uH(Mopmanuu. Hauamo pa3BUTHIO TEXHOJIOTUU OBUIO TOJOKEHO
E.B. KaszakoBoit, M.M. UymakosiM u M.A. Posunkunoii [Kazakova, Chumakov, Rozinkina,
2013]. TexHoyorusi pacueTa XapakTEPUCTHK CHEKHOTO TOKpOBa ObUTa pazpaboTaHa B paMKax
CHCTEMBI YHCIIEHHOTO Me3omaciirabHoro moaenupoBanuss COSMO-Ru [Kazakova, Chumakov,
Rozinkina, 2014]. Pabora momenu SNOWE OCHOBBIBAaeTCS Ha HCIOJNb30BaHUU: 1) CTaHAAPTHBIX
METEOPOJIOTUYECKUX JaHHBIX (MIpU3EMHas TeMIepaTypa BO3/yXa, CKOPOCTh BETpa Ha BBICOTE
10 M, BBICOTa CHEXHOT'O TIOKPOBA, OCAJIKH), TMOCTYMAMINUX B cUHONTHYeckoM Kojae SYNOP
(pucyHok 1) mo kaHajgaM CBsi3u BceMUpHOW METEOPOIOTHYECKON OpraHu3aIum; 2) HHYOPMAIUH
MOJICH MEepBOrO MPUOIMKEHUS; 3) JaHHBIX aTMOC(EPHOro MOJCITUPOBAHMS U WH(POPMALUU O
HAXO0XJICHUU TPaHUI] CHEKHOTO TOKpoBa. J[7s MoiydeHHs MoJeil MepBOro MpUOKEHUS O
BBICOTE W TPAHUIAX CHEXHOTO ITOKPOBA HCIOJB3YETCS CHCTEMa THIPOIMHAMHYSCKOTO
Me3omacmradHoro Moaemupoanuss COSMO-RU Ha 0CHOBE MOCTYIAIONIUX JAHHBIX H3 CHCTEMBI
ycoenust Hemenkoit cimyx06b1 norojsl (DWD). Undpopmanus o rpaHuiiax CHEKHOT'O MOKpPOBA

ycBauBaetcsi Ha ocHoBe agantupoBaHHoil NOAA undopmarun MC3 ¢ marom 4x4 kM.
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Pucynok 1. Mereoponoruueckas uapopmarus 3a nepuos ¢ 01.10.17 mo 31.05.17 nns
THIPOMETEOPOJIOTHUECKOM cTaHnu Me3seHb (22471): | — mpuzemHas Temmneparypa BO3Iyxa;

Il — ocanku 3a 12 u; III — ocagkm 3a 24 u; [V — BbICOTa CHE)KHOTO TTOKPOBA

B 2014 r. pazpaboTanHast TEXHOJIOTHS TECTHPOBATIACH U TIPUMEHSIIACH Il MOJCITUPOBAHUS
CHE)KHOTO TIOKPOBa B palilOHE MpOBeIeHHsI 3UMHEH onummuazs B T. Coun. Pabora mogenu SnoOWE
¢ 2015 r. BeImoONIHACTCS B KBa3UOIIEPaTUBHOM pexkume Ha ceTkax cuctreMbl COSMO-RuU ms Tpex
peruonoB Poccuiickoit ®enepauuu (PUCYHOK 2) € Pa3IUYHBIM INPOCTPAHCTBEHHBIM IIAroM:
Llentpansubiii Gpenepanbubiii okpyr — 2,2 kM (LIPO, COSMO-Ru-2), EBporielickast TeppuTOpHs
Poccun — 7 km (ETP, COSMO-RuU-7), Poccust — 13,2 xm (ENA, COSMO-Ru-13).

Ha cerogusmHuii neHb B omepaTMBHOM paboTe HCHONB3YIOTCS BCE JOCTYITHBIE
METEOpPOJIOTHYECKUE CTaHIUM, HHPOpPMaLUs C KOTOPBIX IOCTymaeT B 0a3y JaHHBIX
I'mppomernentpa Poccun. B 3aBUCMMOCTH OT pernoHa UCCIIEIOBAHUS CYIIECTBYET BO3MOKHOCTh
BbIOOpA KOJIMYECTBA METEOCTaHIMIL: Uil Bcell Tepputopun Poccuu ncnonbsiyercs nHdopmanus,
nocrynatouias ¢ 3 256 craHuui, 1 TeppuTopun eBpomneiickoil Teppuropun Poccun (ETP) — 2
163 cranuuum; ans Lentpansroro denepanpHoro okpyra (LHPO) — 436 cranuwmii. [Tocne BriOopa
pErMoHa MCCIENOBAHUS I KaKJOW METEOPOJIOTMYECKON CTaHIMM BBINOJIHAETCS PACUYET
XapaKTepUCTHK CHEXHOro MNokpoBa. Ha oOCHOBe eXeIHEBHBIX pacyeToOB CTPOSTCS KapThl
MIPOCTPAHCTBEHHOTO Pacpe/IesIeHNs XapaKTePUCTUK CHEXKHOTO MOKPOBa 1o Tepputopuu Poccun,
Y MIPOU3BOJUTCS 3alMCh TEKYLIMHM pacCYMTAHHBIX 3HAYEHUN BO BPEMEHHBIE PSABI Ul KaXKIOU

MeTeocTaHuu. Pacuer XapPaAKTCPUCTHK CHECKHOI'0 IIOKPOBA MPOU3BOAUTCA 1100 Ha OCHOBE



JAHHBIX METEOCTaHIMH, MO0 Ha ceTKax MOENIM 4YuciIeHHOro mporrosa moroasl COSMO-RuU,
prYeM B JIAHHOM cCllydae, KaXIbli y3el MOJENbHON CeTKU mepemaercs B moaenb SNOWE kak
yHHUKalbHast MeteoctaHius. ClieayeT OTMETUTh, UYTO B Ciiydyae pabOThl C MOJEIBHOW CETKOU
HavyaJibHas WH(OpPMAIU 0 METEOPOJIOTHIYECKUX MapaMeTpax 0JDKHA ObITh TAK)Ke MpeACTaBICHa

Ha TOH K€ MOIEIILHOU CETKE.

COSMO-Ru13, ENA COSMO-Ru7, ETR

3256 ctaHuumn 31 63 CT§HL1.M|71

COSMO-Ru2, CFO
436 cTaHuum

Pucynok 2. Pacuetnsie o6nactu Mojenu cHexxHoro nokposa SNOWE. KpacHeiMu Toukamu
OTMEUYEHBI METEOCTAHIIUU, CHHONTHYECKas HH(OpMALIKS ¢ KOTOPBIX HCIOIb30BANIACH AJIs

paboter Mmogenu SNOWE.

Mogpens cHexxHoro nokpoBa SNOWE, paspaboTana mo Moy IbHOMY IPUHIUITY U COCTOUT
U3 cJenyIoero Habopa MpPOrpaMMHBIX MOJYyJIeH, MPEACTaBIEHHBIX HA PUCYHKE 3:

1) Moaynu  mpempollecCHHIra, OTBEUAlOIIMEe 3a  3arpy3ky ©  IpeoOpa3oBaHuMe:
1 — cOyTHUKOBBIX JaHHBIX C HHQPOpPMAIMEH O TpaHUIAX CHEXHOTO TMOKPOBA, 2 — JaHHBIX
CUHONTUYCCKUX U3MEPEHUH; 3 — JTaHHBIX CUCTEMBI YHCIIeHHOTOo Tporao3a moroasl COSMO-Ru, n
NpUBEICHNE UX K He0OX0oauMoMy Gopmary Jutst JanbHeimei padotsl Mmogenu SNOWE. Takke Ha
JAHHOM JTamne TMOJATrOTaBIMBAIOTCS MCXOJHBIE KOHCTAaHTHBIE JAaHHBIE HEOOXOAMMBIE s
obecnieuenus mojenu SNOWE BHeITHMMU apaMeTpamHu:

2) Moaysib OCHOBHOTO pacu€THOTO Spa, HEMOCPEACTBCHHOM BBIMOIHSIONIMNA pacyeT
XapaKTePUCTHK CHEXKHOTO MOKpoBa 1o Moaenu SNOWE;

3) Moaynu TOCTIPOIECCHHTa, OTBEUAIOIIME 3a TOJArOTOBKY U HWHTEPIOIMPOBAHUE
paccuMTaHHBIX 3HAUEHUI CHErosamacoB MO MeTeocTaHiusM Ha ceTku cucreMbl COSMO-Ru,
cozmanue Qrib-daiigoB co CKOPPEKTHPOBAHHBIMH JaHHBIMH O 3amace BOJABI M IUIOTHOCTH
CHE)KHOTO TIOKpOBa W TIpeoOpa3oBaHUE TOJIYYCHHBIX CBEJICHUH K yI00OBapuMOMY ISt
CTOPOHHETO TOTpeOuTENs BUAY, HaMpUMep, MOJITOTOBKA KapT ¢ MPOCTPAHCTBEHHBIM
pacrpeieieHueM CHEXXHOTO MTOKPOBa KK (POpMHPOBAHUEM BPEMEHHBIX PSJIOB JJI1 METEOCTAHIIUIA

(Y3J10B MOJICIIBHOM CETKH).



I HexodHele daHHBIe:
Basa naHHbx ©IEY
«lMopomeTUeHTp Poccums

HexodHele daHHBle:
OnepaTMBHLIE M apXMBHbIE
npordo3a no mogenn COSMO-Ru

|

Jarpyska cTaHoapTHOK
CHHOMNTHYECKOH
WHopMauKuK

3arpy3ka nonel nepeoro
NpHONKKEHWA CO30AHHLIX H3
ocHoee mogenu COSMO-Ru

KoxchuzypayuoHHble thalne:

filename_stationLonLat

|

MoaroToBKa AaHHBIX ANA
AHANW3a (KOHTPOMb
BXOAHbLIX AAHHbIX, NOWUCK
OWMBOK M KX KOppeKLMA)

KoxohuaypalyuoHHbIe thalnk!

filename_smieln

KounghueypayuoHHse ¢hadimbi:
filename COSMOLonLat

filename pointsintoCOSMO
filename snowDepth
flename_p245um
filename_t2ma
fllename_t2méa
filename_t2m12
filename_f2m18
filename _srcSwe

filename _scriRho
L1

MogroToBKa AaHHBIX ANA aHanJ3a
(OnpepeneHue BNVAAALLWX K Y3y

METEOCTAHUMA, NOWCK OWWMBOK U T.A4.)

Kompueypauut!mﬁme thalnel:
filename _smifein
]

HexodHeie daHHLIe:
OTKpbITHIA cepeep NOAA
pasmelleHHbIi Ha Bed-pecypee:

!

3arpy3ka cnyTHMKOBLIX
AaHHbIX ¢ cepeepa NOAA

KouchueypayuoxHsie thadne::
filename _satellifeRaw
filename satConf

Co30aHue Macku
CHESKHOMo NOKpoBa

KouchuaypayuoHHeie hadnes:
filename_satelliteData

i

AHANW3 CHEXKHOMO NOKPOBA HA
ocHoee SnoWE
T

KonghuzypayuoHHsie ghalme:
fiename smfefResuil
filename _sateliteData

filename COSMOLonLat

filename_srcRho

nnnnnnnnnnn L e

WHTEpnonauua NpoayKLMH

CHexHan
WCTopKHA

HavanbHble faHHBIE ANA

SnoWE Ha ceTkd Mogenu
COSMO-Ru

mogend COSMO-Ru

OnepaTWBHbIA NPOrHO3

XApAaKTEPHUCTHK CHEXRHOIO
NOKpOoEBa

Pucynoxk 3. biok-cxema MoaynbHO# cTpyKTypsl Mogenu SNOWE: | — Mmoxyns nmpenporeccunra,

Il — Mostysb OCHOBHOTO pacueTHOro a1pa, |1l — Moxyns nocrmporeccunra

MOI[yJILHEl}I CTPYKTypa MO3BOJIAIIA obecreunuTh: 1 — BO3MOXKHOCTH CUeTa OTACIBbHBIX

MO)Iy.TI@fI MOJZCIIM Ha Pa3HbIX BBIYHUCIUTCIIBHBIX CHUCTEMax B TOM 4YHCIIC, C Pa3IMYHbBIMH

ApPXUTEKTypaMHd ¥ OICPAIMOHHBIMU CHCTEMaMH; 2 — TIOBBIIICHHE THOKOCTH HACTPOHKH

OTACJIbHBIX JOTAIlOB BBIIIOJIHCHUSA MOJCIIM, a TAKXKE CO34aTb HWHCTPYMCHTBI IS JanbHeHIen

MOJICpHHU3AlA U OTJIaAKH MOJCIIH, 3 — BO3MOXXHOCTh napaJiiCJIbHOI'0 3allyCKa HCCKOJIBKUX

BepCHﬁ MOACIIM C Ppa3sHbIMU MMapaMETpaMW W BXOAHBIMU JOaHHBIMH, BKJIHOYasis BO3MOKHOCTH

OJIHOBPEMEHHOTO pacdera Mojaenu SNOWE, kak 1mo cTaHmusiM, Tak 1 10 y3J1aM CETKH.



2. Paboma c mooenwvro cHexcnozo nokposa SNOWE

2.1 IHoozomoexa mooesu SNOWE k ucnonvzosanuro

[Ipexxne yeM MNPUCTYNUTh K OMUCAHHIO PAaOOTHI MOJENHM CHeXHoro mokpoBa SNOWE
OTMETHM, YTO paccMaTprBaeMasi B JaHHOH HHCTpYKuus Bepcus monenu SNOWE, pacrionaraercs B
JTUPEKTOPUH:
/IRHM-Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATION

B nanpHeiimem, Bce MyTH K KOMIIOHEHTaM JaHHOW Bepcuu Mozaenun SNOWE Oymyt
YKa3bIBaThCSl B OTHOCUTEIHLHOM BHUJIE, HAIIPUMED:

J[software wiu /SATTELLITE

DT0 03HAYaeT, YTO JUPEKTOpHs SOftware pacmosioxkeHa o CiIeAyIeMy Ty TH:
/IRHM-Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/ SNOWE_OPER_STATION/software

Taxoke ciemyer OTMETHTB, YTO BCE MOJYJIH, BXOJsmue B coctaB monenmu SNOWE, nepen
HAYaJIOM UCIOJBb30BaHUS JOJDKHBI OBITh OTKOMIIMJIMPOBAaHBL. Bce Momynu TpeOyromiue
KOMIWISILIMY PACIIONAraloTcs B AUPEKTOPUH:

J[software

B koMmIuiekTe € KaxkIpIM MojayJieM (HampuMep, ¢ MOJIyJeM ) wunér
KoH(puryparmonssii daiin coopuruka (makefile), koTopblit HEOOX0AMMO HACTPOUTH MO HYKHYFO
wiardopmy. [Ipumep koHpuUTrypanmoHHoro (aiiyia cOopIIrKa MpeacTaBieH B Npwiokennu 1. B
KOH(UTrypalMoHHOM (aiine Tpedyercs 3a1aTh: 1 — UM KOMIMIIATOPA, YKa3aHHOE B IIEPEMEHHON
FC, nanpumep, FC = ifort; 2 — pacnonoxenue OHOIHOTEK, yKa3aHHBIX B rnepemeHHoi LIBS,
Hanpumep, LIBS = /RHM-GPFS/data/ASOIHMC/asoihmc/LibRemDB/LibServHMC_Tornado.a.
[Tocie uero TtpeOyercs 3amycTuth yTHiuty Make. B mepByro ouepens IOKEH OBITH
OTKOMIIWJIUPOBaH, B 0053aTENbHOM TOpsIKe, HAa0Op BCIIOMOIaTeNbHBIX KOMIIOHEHTOB,
pacroylaraéMbIX B JUPEKTOPUH:

[software/common

[locne wdero, cieayeT BBHIMOJHUTh KOMIWISIIMIO BCEX OCTAIBHBIX MOIyJeH B
IPOM3BOJILHOM mopsake. CieryeT OTMETUTh, YTO JJIs YA00CTBA UCIOIb30BAHUS BCE pacueTHBIE
MOy 0003HAYaI0TCsl MPONUCHBIMU OYKBaMH, a MAIKU C TaHHBIMU 3ar1aBHBIMU.

Crucok AOCTYIMHBIX KOMITHIISITOPOB, UX Ha3BaHUS B CHUCTEME, ITyTH K OMOIMOTEKaM, U
pOoYre CUCTEMHBIC TMapaMeTphl BBIYMCIUTEIHHOTO KOMIUIEKCA, MOXHO y3HATh Y CHCTEMHBIX
aJIMUHUCTPATOPOB HCII0JIb3YEMOTO BBIYMCIUTEIHHO KOMILIEKCA.

Kpome Toro, B mpouecce paboTel Mojenn CHexHoro nokpoBa SNOWE Benercs xypHai
COOBITHI, TPeTyNPexACHUN U OLIMOOK, KOTOPBINA pacroaraeTcsi B TUPEKTOPUU:

JLOGS



2.2 3anyck mooenb SNOWE

Mopens SNOWE mnpencraBnser co0ol  TOCIIeIOBATEIbHOE BBIMOJTHEHUE MOIYJICH
NPENPOIECCUHTa, HENOCPEJCTBEHHO pacdyeTHoro wmoxayns wmozenu SNOWE wu  momynei
nocruporeccunra. J{is 3amycka mogenu SNOWE, B 3aBUCUMOCTH OT BEIOPaHHOM KOH(UTYpALUH,
ompepensomeics KoHpurypamueit cuctemsl uucieHHoro mnporHo3a moroasl COSMO-Ru,
HEOOXOMMO 3aIyCTUTh OJIUH U3 TPEX CKPUIITOB, IPUMEP KOTOPOTO MPEICTABIICH B IPUIIOKEHHH 2.
CKpHUITHI PACTIONIOKEHBI MO CIICTYIOIIUM Ty TSIM:

e utst kKoHuryparuu Moaenu SNOWE na cetke CFO: ./snowe_oper_1day_cfo.sh
e i koHuryparuu moaenu SNOWE na cetke ETR: ./snowe_oper_lday_etr.sh
e s koHurypauu moaenu SNOWE ua cetke ENA: ./snowe_oper_lday ena.sh

B kavecTBe mapaMeTpoOB CKPHITY HEOOXOIMUMO IepelaTh WHUIMATH3UPYIOIIYO JaTy B
dopmate «{year} {month} {day}». B cuny4ae, ecnu mata omyieHa, TO CKPHIT HCIOJIb3YET
TeKyIIyro aaty. CKpUOT BBITOIHSAET pacuéT XapaKTEPUCTUK CHEKHOTO MOKPOBA 32 yKa3aHHBIN
JIeHb, W IpPEANoJaracT IOCIEeI0BATEIbHBIN €KEIHEBHBI 3allyCK B OIEPAaTUBHOM pexume. B
cilydae HeOOXOJIMMOCTH pacdeTa cpa3y 3a HEKOTOPBI MEepUO/I, CISAYeT UCIOIb30BaTh CKPUIITHI,
BBIMOJIHSIOLIME TIOCIICIOBATENIbHBIN TIepedop JaT M3 YKa3aHHOTO MEepHO/a, U 3aIyCK OCHOBHOTO
CKpPHIITA ISl K&KAOTO JHsI, IPUMEP CKPHIITA MIPEICTABICH B MPHIOXKEHUH 3. B 3aBHCHMOCTH OT
BeIOpanHOi ceTku cucreMbl UIIII COSMO-Ru, otBeuaromue 3a BBIOPAHHBIM BpEeMEHHOU
JIMaIa3oH U TpeOyronmiics st pacueta mojesun SNOWE CKpunThl pacioioKeHbI MO CIIEIYOLIIM
MyTAM:

e i koHuryparuu moaenu SNOWE na cetke CFO: ./period_cfo.sh
e utst KoHpuryparuu Mmoaenu SNOWE na cetke ETR: ./period_etr.sh
e uis koHuryparuu Mmoaemu SNOWE Ha cetke ENA: ./period_ena.sh

JInsi  aBTOMAaTUYECKOTO ©XEIHEBHOI'O OIEpaTUBHOrO 3amycka wmojenu SNOWE B
OlepanMoHHOM cucTeme LinuX mpumensiercs mianupoBinuk 3aganuii CRON. [{ist ero HacTpoiiku
HeoOxoarMo 100aBUTh K Tekymel kordurypauun CRON coxepxumoe daiina settings.crontab,
KOTOPBII PacIioIOKEH 110 CIeAYIOIeMy MyTH:

Jsettings.crontab

B daiine settings.crontab ykaseiBaercst Bpems 3ammycka CKpUITOB (IIpU 3TOM ClIeTyeT
MOMHUTB O TOM, YTO IPU HEOOXOAUMOCTH, STH JAHHBIC HAJI0 aKTyaTM3UPOBATh):

e i koHburyparuu moaenu SNOWE ua cetke CFO: ./snowe_oper_1day cfo_crontab.sh
e i kouburyparuu Mmoaenu SNOWE ua cetke ETR: ./snowe_oper_lday cfo_crontab.sh

e i KoHuryparuu monaenu SNOWE Ha cetke ENA: ./snowe_oper_lday cfo_crontab.sh



ITocse moAroTOBKH aKTyalbHOU Bepcuu (daiina settings.crontab neobxoanmo

BBITIOJIHUTH CJIEAYIOLIYIO TOCIEA0BATEIBHOCTD IEUCTBHIA:

1. U3Baeus tekymryto koHpurypaunto CRON Bo BpeMeHHBIH (aiil, BBIMTOTHUB KOMaH/TY:
crontab —I > tmp.crontab

2. JlobaButh comep:kumoe (aiina settings.crontab B ¢aiin tmp.crontab, Beimonnus
KOMaH/Yy:
cat settings.crontab >> tmp.crontab

3. O6HOoBuUTH KOHpurypamuo CRON, ucnonb3ys noaydeHHbIH (aii BEITOJHUB KOMaHIY:
crontab tmp.crontab

4. Tlpoeputs Tekyuryto koHpurypamuo CRON BbImonHuB KOMaHy:

crontab -l



3. Mooynu npenpoueccunza mooeau SNoWE

Kak yxe ObLIO CKa3zaHO paHee, MOMYJIM MPENPOIECCHHIa OTBEYAIOT 3a 3arpy3Ky,
MOJTOTOBKY M KOHTPOJb KayecTBa HAYAIBHBIX JIAHHBIX HEOOXOAMMBIX ISl pabOThl MOJIEIN
SnoWE, a wumenHo: 1 — CHyTHHKOBBIX JaHHBIX O TPaHUIAX CHEXHOTO TIIOKPOBa; 2 —
METEOPOJOTHYECKUX JIaHHBIX, IOJIy4a€MbIX Ha OCHOBE CHHOINTHYECKOW WHPOpMAIMU C
MeTreoposorndeckux ctaniuid B kojge SYNOP; 3 — MmeTeoposiornueckux TaHHbBIX, MOJydYaeMbIX Ha

OCHOBE MoJIeTbHON nHpopMaruu Ha cetkax cucreMbl UIIIT COSMO-Ru.
3.1. Koucmanmmnuie konghuzypauyuonnsie aiinot

[ToMrMO TEpEeYUCIIEHHBIX paHee HAaYadbHBIX JAHHBIX, CYLIECTBYET sl 000COOIEHHBIX
KOH(UTYpaIlMOHHBIX (DaiiyIoB, KOTOpBIE TaKkKe HEOOXOAMMBIX ansi paboTel momenu SNOWE.
VYkazaHHas Tpynma KOHQUTYpPAIMOHHBIX (AWIoB co37aeTcs TPU  TOATOTOBKE KaXKIOM
KoHpuryparmu Moaenu SNOWE u octaércst HeM3MEeHHOH B TEUEHUH BCETO MEPHO/Ia CUETa JAHHOU
KoH(urypanuu. HazBaHus mocTOSHHBIX KOHQHUTYypallMOHHBIX (haliIoB U onucaHue obyiacTed ux
OTBETCTBEHHOCTH IpeACTaBICHBI B TabmuIe 1.

Ta6auuna 1. [ocrosHHbIe KOH(GUTYpaIOHHBIE (haiiabl TpeOyromuecs 1t paboThI

moaenu SnoWE

o Obnacmo omeemcmeennocmu
Konguzypayuonnwiit ghaiin 5
Konguzypayuonnozo gaina

Conepxxut nuHPOPMaIIUIO O KOOPAMHATAX

y350B cuctemsl UITIT COSMO-Ru

file: filename_COSMOLonLat

CoaepkuT HHPOPMAITHIO O MOICTUIAIOIIEH
file: filename_surfaceHeight MOBEPXHOCTH, MPEJICTABICHHON B CHCTEME

YIIIT COSMO-Ru

Conepxut MeTanH()OpPMAITHIO O
METEOCTaHIUAX (KOOPIUHATHI METCOCTAHIINH,
file: filename_stationsLonLat BBICOTY U T.J.), CHHONITHYECKass HH(OpMaLIUs
C KOTOPBIX MCIIOJIB3YETCS ISl pabOThI

monenu ShowWE

file: filename_mask ConepxuT HHGOPMAIIHIO 0 MacKe cylia/Mope

] ) ] ) ) ConepKUT KOOPJIMHATHI Y3JIOB CETKH
file: filename_int2gridGrid
COSMO mst Texymieit KoHpUTYpauu




Taoauna 1. IIpogomkenue

Oobnacme omeemcmeeHHoCmU
Kondghuzypayuonnwiit ghaiin
KOoHguzypayuonnozo ¢ghaina

Cozaepxut HHPOPMALHUIO 0 TOUKaX (y3/1ax
CETKH), KOTOPBIC MOMAJIal0T BHYTPh 3aJaHHOM
file: filename_pointsintoCOSMO TEPPUTOPUH (pacueTHOI 0bIacTh)
BBIOPAHHO CETKU CUCTEMBI

YIIIT COSMO-Ru

[locrosiHHble  KOH(UTypanMOHHBIE  (ailjbl  pacroyiaraloTcsi B JUPEKTOPHH
FIELD_INTERPOLATION, u nanee pactupeaensiroTcs Mo CIeIYOMIUM TYTSAM B 3aBUCUMOCTH OT
KoHpurypammu moaenu SNoWE:

eyt korpurypamru Moaer SNOWE Ha cerke CFO: /FIELD_INTERPOLATION/COSMO-CFO
e s koHpuryparmu moaeii SNOWE Ha cetke ETR: /FIELD_INTERPOLATION/COSMO-ETR
e s koHduryparuu monem SNOWE nHa cetke ENA: /FIELD_INTERPOLATION/COSMO-ENA

3.2. CnymHukoeble 0aHHble 0 2DAHUUE CHEHCHO20 NOKPOBA

OparM W3 HWCTOYHHMKOB HH(popMmammu, TpeOyromieiics st padotel moxenu SNOWE,
SIBIISTIOTCSI CITy THUKOBBIE JIaHHBIC, COJIEpKamue NHPOPMALIAIO O HAX0XKICHUH TPAHUL] CHE)KHOTO
nokpoBa. OCHOBHBIM HCTOYHUKOM CITYTHUKOBBIX JJAHHBIX SIBJIETCS PE3YIbTUPYIOLIAs POTYKIHS
MOJTHOCTBIO AaBTOMATHU3MPOBAHHOIO M pabOTAIOLIEr0 B ONEPAaTHUBHOM pPEXUME alropuTMa.
[Mpoaykius moctymHa st cBoboaHoro goctymna Ha Bed-pecypce NOAA Satellite and Information
Services [https://satepsanone.nesdis.noaa.gov/northern_hemisphere_multisensor.html].

ANTOpUTM TMOATOTOBKM CIYTHUKOBBIX JIaHHBIX OCHOBAaH Ha COBMECTHOM YCBOECHUU
nanaeix METOP AVHRR, MSG SEVIRI, GOES Imager u DMSP SSMIS u coaepxur
UHPOPMALIMIO O TpPaHUIAX CHEXHOTO TIOKPOBa, 3ajeraromiero Ha Ttepputopun CeBepHOTro
TOJTyIIIapusl.

ITonroToBka CHYTHUKOBBIX MJAaHHBIX M CO3/[aHME HAa MX OCHOBE CHEXHOM MAacKu
OCYILIECTBIISICTCS] B HECKOJIBKO 3TAIOB:

1) Hlaz 00un. 3arpy3ka UCXOAHBIX clTyTHUKOBBIX AaHHBIX NOAA, coxpaHeHHbIX B BUjie Din—
¢aitnos. Ciemyer oTMeTuth, uTo, HaunHas ¢ 2019 roma Ha BeO-pecypce NOAA opranm3oBaH
HEJIEbHbBIN MUKIMYECKUH apXUB XpaHEHHUs JaHHBIX O CHEXKHOM mokpose. Kpome Toro, m3-3a
npaBui Ge3omacHoCTH oduiero goctyna k cynepkommnbiorepy CRAY ObUI0 MpUHATO pelieHue

OpTraHru30BaThb MMOCTOSTHHBII ApXWB CIIYTHUKOBBIX JAHHBIX Ha ICPCOHAJIBHOM KOMIIBIOTEPE C



uMeHeMm pPc4l2s-4, pacnonoxeHHom B 414 k.ct.3a. I'MI] Poccum. [t BhIOTHEHUS 3TOU
ornepanuu ucnosbdyercs ckpunt getSatelliteData.bat pacronoskeHHbIH 10 cleayromeMy myTH:
D:\getSatelliteData\getSatelliteData.bat.

Ckpunr getSatelliteData.bat npennasnaden ais ke JHEBHOIO CKauMBaHKS CITy THHKOBBIX
nanHbIX ¢ cepepa NOAA, ¢ nH(bopMarlyeid 0 rpaHulle CHEXHOTO MOKPOBA C MPOCTPAHCTBECHHBIM
paspemienuem  4*4  xm.  (https://satepsanone.nesdis.noaa.gov/pub/autosnow/4kmNH/)  u
nocienyoomeil 3arpy3ku JaHHbeix Ha cynepkomnbiorep CRAY B mupexroputo SATELLITE,
NpeIHa3HAYCHHYIO JIJISl XpaHCHHs CITYTHUKOBBIX JAHHBIX U MX IMOCIIEAYIOIIErO MCIIOJIb30BAHMS.
JlMpeKTopus pacioyioskeHa 1o CIeAyIoIIeMy MyTH:

JSATELLITE/RAW.

2) Illaz osa. TlocTpoeHHWe CHEXHOW Macku st Tepputopun Poccum. Drta mporemypa
OCYILECTBIISCTCS C MOMOIIBIO MOJIYJIS , KOTOpBIH TIO3BOJISIET 33]]aTh MUHTEPECYIOUIYIO
00J1acTh UCCICNOBAaHHMS M BBINOJIHUTH MPEOOpPa30BaHUE MCXOJHOW CHCTEMBbI KOOPIHHAT
CIYTHUKOBBIX CHHMKOB B cucrteMy KkoopauHat cuctembl YIIII COSMO-Ru.  Monyns
pacrioiaraercsi B marke Mo CleIyroueMy myTH:

J[software./snowmask

J1J1s1 HACTPOWKH CKPUTITa HEOOXOAMMO TIOJKOPPEKTUPOBATH ITApaMETPhl, 33JJaHHbIC BHYTPH
CaMoOro CKPHIITA: aJipec cepBepa, Ilie XPaHITCS CIYTHHUKOBBIC JIaHHbIC, 3aJ[aHHBIA B TICPEMEHHOI
EXTFTP, ums daiina ¢ nanHbIMH, 3a1anHOr0 B iepemenHoit filename_satelliteData, u nactpoiiku
BBIOPAHHOTO MIPOKCH CepBepa, UCIOJIb3yEeMbIE MPH BbI30BE YTHIUTHI CUT].

Kpome Toro, Hactpoiika pabOTBI MOIyis SNOWMAsK MpOM3BOAMTCS IO CpEACTBAM
KOH(UTYpalMOHHBIX (ailyioB (MpuMep HacTpoeyHoro (¢aiia mpeacTaBlieH B MPUIOKCHUU 4a)
bopMHUpyeMbIX CKpHIITaMHU snowe_oper_1day cfo.sh, snowe_oper_1day_etr.sh,
snowe_oper_lday ena.sh.. Koudurypamuontpie (Gaiiibl B 3aBUCUMOCTH OT BEPCHH MOJICIH
SNOWE pacnosoxeHsl 1o cIelyromuM My TsIM:

o utst koHuryparuu Moaenu SNOWE na cetke CFO: ./snowmask CFO.nl

e utst KoHuryparuu Mmoaenu SNOWE Ha cetke ETR: ./snowmask_ETR.nl

o utst koHuryparuu Moaenu SNOWE Ha cetke ENA: ./snowmask_ENA.nl

B xoHdurypanmoHHom daiiie MOKHO 3a/1aTh CIEAYIONIME TapameTpbl: year — Toj,
month — mecsin, day — nens, hour — vac, filename_satelliteRaw — myTh k MecTy pacmoyioxeHus
UCXOJIHBIX CIYyTHUKOBBIX naHHbIX; filename_satelliteData — myTe kK MecTy pacmoJOXKeHHsI
BeIXOqHOU mpoaykuuu moxyis; filename_satelliteConf — myts k kKoHHUTyparOHHOMY (aiiny

OTBCTCTBCHHOMY 3a o0acThb HUCCJICJ0BaHUs (CM. HI/I)KC).


https://satepsanone.nesdis.noaa.gov/pub/autosnow/4kmNH/

Jnst Toro 4toObI C€O3/aTh WM W3MEHHTHh HHTEPECYIOIIyI 00JacTh HCCICIOBAHUS
HEOoOX0AMMO MOJroTOBUTH KOoH(uUrypanuonusiid daiin filename_satelliteConf, npumep kotoporo
NPECTaBJICH B IPUIOKEHUU 40.

B omeparuBHOM Habope, KOHPHUTypalMOHHbIE (Dalibl pacronararoTcs Mo CICTyHOIUM
MyTSIM B 3aBUCUMOCTH OT KOHpuryparuu moaenu SNOWE.

o s KoHpurypamuu moaenu SNOWE na cerke CFO:
JSATELLITE_4KM/GRID_CFO/COSMOconf.nl

o s KoHpurypamuu moaenu SNOWE na cetke ETR:
JSATELLITE_4KM/GRID_ETR/COSMOconf.nl

o s kKoHpurypannu moaenu SNOWE na cetke ENA:
JSATELLITE_4KM/GRID_ENA/COSMOconf.nl

B xou¢urypanmonHom ¢aitie MoxxHO 3agarh cieayromue mnapamerpel: NorthLat u
NorthLong — koopaunarsl CeBeproro montoca, COSMON u COSMOM — koju4ecTBO y3710B
mogenbHoi ceTku cuctembl YITIT COSMO-Ru, LeftLong u LowlLat — koopauHaThl HMKHETO
nesoro y3na moaenbHoi cetku YITIT COSMO-Ru, LongStep u LatStep — mar MogenbHO#M CeTKH.

[Tpu moArOTOBKE CHEKHOW MAacKH CJIEeIyeT IOMHUTH O TOM, 4TO:

a. Cnytaukosie qanabie NOAA uMeroT orpaHndeHus B 00JacTi MOKPBITHUS;

b. IMapamerpy NorthLong cieayer npucBanBaTh TOJIBKO MOJOKUTEIbHBIC 3HAYCHHUS;

C. Jlnst co3maHust CHEX)KHON MAacKHU MOTYT OBITh MCIIOIB30BaHBI JTFOObIE CITyTHUKOBBIC TaHHBIC
0 COCTOSIHWY TPaHMI CHEXHOTO TIOKPOBA MOKPBIBAIOIIE TeppUTOpHUio Poccuu.

B Tabmuue 2 cobpana uHdopmMarus 0 HEOOXOIUMBIX JAAHHBIX TPeOyeMBIX Uil pabOThI
MOJTYJISI

Ta6auna 2. [Totok nHGOPMAIUN TSI MOTYJIS

Bxopnsmias nadopmarius: Brixonsimas uagopmarius:

file: filename_satConf o .
- file: filename_satelliteData

file: filename_satelliteRaw

B mozxenu cuexxHoro mokpoBa SNOWE cymecTByer Ba criocoba pacdera XapaKTEpPHUCTHK
CHE)KHOTO MTOKPOBA B 3aBUCUMOCTH OT THUIIA UCXOJIHBIX NaHHBIX. HaunHas ¢ 2018 roga B Mmojenu
peanan30oBaHa BO3MOKHOCTh IapajuIebHOTO 3allycKa MOJAETM C Pa3HbBIMH TapamMeTpaMu H
BXOHBIMH JaHHBIMHU, B TOM YHCJI€ TIOSBUJIACh BO3MOXHOCTh OJTHOBPEMEHHOTO pacdeTa MOJIEIN
1o cTaHusaM 1 1o y3nam cetku cuctembl UIIIT COSMO-RuU. B cBsi3u ¢ atum B Mojgenu SNOWE
pean30BaHbl J[Ba MOJYJIS—IILII03a, W3BJIEKAIOUIME JaHHbIe Kak U3 pacueroB cuctembl YIIIT
COSMO-Ru, Takx u u3 BHyTpeHHeW Oa3bl maHHbIX [uiapomeruentpa Poccum, copepikareit

METEOPOJIOTHIECKY0 HH(pOpMAIIHIO B BUAE cHHONTHYeCKOTO Kojta SYNOP.



3.3  3acpy3xka nauanbHbiX OAHHBIX 0 MEMEOPOIOZUYECKUX RAPAMEMPAX HA

OCHOB€ CUHONMUYECKOIl uuqbopjmmuu

3arpy3ka UCXOJHBIX METEOPOJIOTMUYECKUX JaHHBIX U3 BHYTpeHHEHW 0a3bl nanHbix OI'BY
«'mppomernieHTp Poccum» ocymiecTBisieTcss MPU MOMOIIU MPOTPAMMHOTO MOIYJIS
PACIIONIOKEHHOTO TI0 CIIEAYIONIEMY Ty TH:

J[software/db2smfe.

s paboter mogenu SNOWE Ha MOMEHT 3amycka OCHOBHOTO PAaCUETHOTO sipa MOJIEIH
HeoOxoaumo Hanuuue (aitnos, Hampumep, sSmfeln_2019 09 01.txt comepkamiux CIEAYIOMIYIO
uHpopmanuio: id — wHIEKC MereocraHimu, lon — monrora Mereoctannmu, lat — mumpora
mereoctanimu, height — Beicota Mmereocranimu, SnowDepth — u3MepeHHas Ha CTaHIUKM BBICOTA
CHE)KHOTO TIOKpOoBa, MaxT — MakCUMaJIbHO W3MEPCHHAs 3a CYTKH IPH3EMHas TemIepaTrypa
BO3/yXa, averageT — cpeHecyTOYHAs IPU3EMHAas TeMIepaTypa Bo3ayxa, P24Sum — u3mepeHHast
CyMMa OCaJIKOB Ha METeOCTaHIMK 3a 24 vaca, defSwe — uameHeHue 3a CyTKH 3HAUCHHs 3araca
BOJIbI B CHEexHOM mokpoBe u defRh0O — m3meHenue 3a CyTKu 3HAUCHHS TUIOTHOCTH CHEYXKHOTO
MOKpoBa. B ciydae ecinm MCXOJHBIE METEOPOJOTHYECKHE JaHHBIC OTCYTCTBYIOT B 0ase, TO
MPOITYCK 3aMOJIHAETCS] KOHCTAaHTON OTCYTCTBUS paBHOMU -9999. B Tabnune 3 npeacraBieH npumep

BeIX0qHOTO (haitna smfeln.txt 3a 01.09.2019.

Tadoamua 3. [Ipumep smfeln.txt daiina ¢ UCXOIHON METEOPOIOrHYECKOi HHpOpMAaIHeH

id lon lat | height | snowDepth | maxT | averageT | p24Sum | defSwe | defRho
1001 | -8.66 | 70.93 | 9.00 0.00 7.20 5.55 0.00 -9999 | -9999
1003 | 15.50 | 77.00 | 12.00 0.00 5.60 4.28 0.00 | -9999 | -9999
1007 | 11.93 | 78.91 | 18.00 0.00 6.90 6.10 0.00 | -9999 | -9999
1008 | 15.46 | 78.25 | 29.00 0.00 9.00 6.83 0.00 -9999 | -9999

Crnemyer OTMETHUTh, YTO Ha KaXIbI JeHb (GopMupyercs oTaenbHbie smfeln daiiisr,
KOTOpBIE  COJZEepKaT  METEOPOJIOTMYECKYl0  HH(OpMamuio Juii  BCEX  METEOCTaHIIHH,
pacmojOKEHHBIX B pETHOHE WUCclefoBaHus. Tak, Hampumep, id koHurypauumu ENA
ucnonesiyercs — 3256 mereoctannmii, ETR — 2163 mereocraniuu, CFO — 436 meTeocTaHIIHiA.
HtoroBeie BbIXOmHBIE (haiinbl pacnosioxenbl B aupektopun SMFE u B 3aBucmMoctn ot
KoHpuryparmu moaend SNOWE 1ocTymHEI 10 CISTYFOIUM Ty TSIM:

e s koHurypamus moaenu SNOWE na cetke CFO: ./SMFE/INPUT/CFO
e s koHurypamus moaenu SNOWE na cerke ETR: ./SMFE/INPUT/ETR
e i koHpurypamus moaenu SNOWE ua cetke ENA: ./SMFE/INPUT/ENA



Hactpoiika moxyst MIPOM3BOUTCS TIO CPEACTBAM KOH(HUTYpaIIMOHHBIX (ailiioB
db2smfe.nl, mpumep koToporo mpejactaBieH B NpuUiIoXKeHUH 5. JlaHHBIE KOH(UTYpalMOHHBIC
daitnel  popmupyroTcst  ckpuntamu  snowe_oper_lday cfo.sh, snowe_oper_lday etr.sh,
snowe_oper_1lday ena.sh u pacroyioKeHHBIX 1O CIIEYIOIIUM ITyTSIM:

o st koHuryparuu moaeau SNOWE na cetke CFO: ./db2smfe_CFO.nl
o utst koHuryparuu Moaenu SNOWE na cetke ETR: ./db2smfe_ ETR.nl
o utst koHuryparuu Moaean SNOWE na cetke ENA: ./db2smfe_ENA.nl

B xondurypaumonnom aiiie MOXXHO 3a/JaTh CIEYIOLIME MapameTpbl: Year — Tof,
month — mecs, day — gens, hour — gac, stationsCount — KoaHYECTBO METEOCTAHIIUI B PETHOHE
uccienoanust, dBHost — ip aapec ucmons3yemoii 6a3sl qanabix, dBName — ums 6a3sl 1aHHBIX,
dBCode — xox noctyma k 6a3e manHbiX, filename_stationLonlLat — crnucok MeTeOCTaHIUH,
KOTOPBIC PACIOJIOXKCHBI B peruone wucciemoanus, filename_smfeln — Beixoanoit nyts. B
tabnuue 4 npeacraBieHa HHGOPMAIUS O BXOJHOI/BBIXOAHON MHGPOpPMAIUU TpeOyromencs s
paboThl MOy IS

Tadauua 4. [Torox nudopmauu 1jist MOy JIs

Bxopnsmas nadopmarus: Brixonsmas napopmanus:

MeTeoponoquecxne JaHHBIC,

3arpyskaemblie u3 0a3a JaHHBIX file: filename_smfeln

file: filename_stationLonLat

Crnenyer OTMETUTh, YTO, €CIM HCIOJIb3YeTCsl AaHHBIA Moaynb mozaenb SNOWE Oyxer
paccUMTHIBaTh XapaKTEPUCTUKH CHEKHOTO MOKPOBA TOJBKO JUISI METEOPOJIOIMYECKUX CTaHIIHM,

nocJe 4ero OyeT BBIMOIHATHCS HHTEPIONSIHS Ha pacuéTHbie ceTku cuctembl YITIT COSMO-Ru.



3.4 3acpy3’xka nauanbHbiX OAHHBIX 0 MEMEOPOIOZUYECKUX RAPAMEMPAX HA

0CHOBE MOOEIbHOU UHpoOpMayuu

Jist Toro 4toOBl 3allyCTUTh MOJAETHh CHEXHOTo mokpoBa SNOWE B pexume pacuera
XapaKTEPUCTHK CHEKHOTO IIOKPOBA Ha Yy3J1aX MOJCIBHOM CETKH TPEOYIOTCS MOJEIbHbBIC
HayaJbHBIE JAHHBIE O METEOPOJOTMYECKUX TMapamerpax. B Momyne mpenporeccuara 3a
nojy4yeHue MoaenbHbIx naHHbIX U3 cuctembl UIIIT COSMO-RU oTBedaeT mMomynb
PAaCIIOJIOKEHHBIN 110 CIEAYIOIIEMY ITyTH:

J[software/cosmo2smfe

[ToaroroBka HEOOXOIUMBIX MOAEIBHBIX JAHHBIX OCYIIECTBISETCS B HECKOJBKO ITAIOB.
Ha nepBom 3tare mpoucxoauT U3BJIeUeHHE HAYIbHBIX METEOPOJIOTHIECKUX TOJICH M3 CUCTEMBI
UYIIIT COSMO-RuU, TpeOyromuxcs 1Ist 3amycka Mojienn cHexHoro nokposa SNOWE. Tlocie yero
HOJTy4EHHBIEC TaHHBIE COXPAHSIOTCS B CIICHUAIBHYIO JUPEKTOPUIO U MOTYT OBITH MCIIOJIb30BaHEbI
Ui JanbHedmied paboTel. JlaHHBIM 3Tam OCYHIECTBIISICTCS Ha OCHOBE pPabOTHI CKPUITOB
get_cosmo_data_cfo.sh, get_cosmo_data_etr.sh, get_cosmo_data_ena.sh, KOTOpPbIE
pacnionoxxensl B qupektopun COSMO_DATA. [lpumep ckpurita npeacTaBieH B IPUIOKEHUH 6.
B 3aBucumoctn ot koHpurypammu Momenu SNOWE cKpunTEI pacroiiokeHbl MO CIEAYIOMINM
Y TSM:

e st koHduryparmu mojae SNOWE Ha cetke CFO: ./COSMO_DATA/get_cosmo_data_cfo.sh
e s koHuryparmu Moaean SNOWE Ha cetke ETR: ./COSMO_DATA/ get_cosmo_data_etr.sh
e s koHpuryparmu mozaenu SNOWE Ha cetke ENA: ./COSMO_DATA/ get_cosmo_data_ena.sh

B Ttabmuue 5 mpexacraBieH NOTOK MH(OpManM HEOOXOAMMBIH Ui pabOThl CKPUNTOB
get_cosmo_data.sh.

Ta6auna 5. [Torok nadopmaryu 11 ckpurnta get_cosmo_data.sh npennaznaueHHOTO /1151

nonyuenus qanHbix u3 cucrtemsl YIIIT COSMO-Ru

Bxopsiias uadopmarus: Hcxopasiast nHbOopMaIus:
file: Ilpoenosnvie nons memeoponocuueckux file: filename_snowDepth
XApaxKmepucmuk Ha cemrax cucmembl file: filename_p24Sum
Y1111 COSMO-Ru (model Ibff-files) file: filename_t2mO
file: filename_t2m6
file: Hauanvnole oanmnvie o 3anace 600wl 6 file: filename_t2m12
CHeze U e20 nIomHocmu mpeodyrowuecs 0l file: filename_t2m18
cucmemwor YITTT COSMO-Ru (original laf-file) file: filename_srvSwe

file: filename_srcRho




JInsi HACTPOWKHM CKpUNTa HEOOXOIUMO IOJAKOPPEKTHPOBATH ITapaMeTphl, 3aJaBacMbIe
BHYTPH CaMoro ckpumra. B mepByro ouepenpr mpu HacTpoiike ckpumnra Tpedyercss oOpaTuth
BHUMaHHEC Ha IyTH K MecTaM XpaHEHHs JaHHBIX, 33/IaBacMbIX B MEPEMECHHBIX
DIR_OPER_COSMO - mnyTe K ONEpPaTHMBHBIM MPOTHO3HBIM METEOPOJOTUYECKUM TOJISM
norydeHHbIM Ha ocHoBe pacuetoB cucteMbl UIIIT COSMO-Ru, DIR_OPER_COSMO_DAS -
MYTh K MECTY XpaHEHHUS apXUBHBIX MOJICH METEOPOIOTUIECKUX JAHHBIX PACCYMTAHHBIX HA OCHOBE
cucrembl UIIIT COSMO-Ru; DIR_OPER_COSMO_1lday — nyTe K XpaHHJIHILY POTHO3HBIX
METEOPOJIOTUYECKHUX TOJIEH IMOJTyYeHHBIX Ha ocHOBe pacueroB cucrtembl UIIII COSMO-RuU 3a
npenpaymmi aeub, DIR — myTh kK ToManiHeMy KaTajory UCIOIb3yeMO KOH(PUTYPAITUH MOICITH
SnoWE, DIR_GRIB — mytp k MecTy XpaHEHHIO MOJNyuyeHHbIX ¢aitnoB u3 cucremsr YIIIT
COSMO-Ru, Taxxe CymecTByeT BO3MOXKHOCTb 3a/laTh CPOK IPOTHO3a M JaTy MpPOTrHO3a B
nepementbix hour u DATE, HO kak mpaBWIIO Jara MepeaaeTcs B BUJE MapaMeTpa MpU BBI30BE
CKpHIITA.

Bropoif sTanm TOATOTOBKM [aHHBIX CBS3aH HEMOCPEICTBEHHO C pPabOTOW MOayJIs

. Hactpolika Mmoxyns IIPOM3BOJUTCS IO CPEJICTBAM KOH(PUTypaLIMOHHBIX
daiinos cosmo2smfe.nl, bopMupyeMbIX CKPHIITaM snowe_oper_1day_cfo.sh,
snowe_oper_lday_etr.sh, snowe_oper_lday_ena.sh u pacrmosioKeHHBIX MO CIEAYIOIIUM My TIM:

o utst koHuryparuu Mojaeau SNOWE na cetke CFO: ./cosmo2smfe_CFO.nl
e uist kKoHuryparuu moaenu SNOWE na cetke ETR: ./cosmo2smfe_ETR.nl
e utst kKoHuryparun mozaenu SNOWE Ha cetke ENA: ./cosmo2smfe_ENA.nl

B xoH(purypamnmronnoM ¢aiise MOKHO 3a1aTh cieayromme mapamerpbl: CoSmoGridsCount
— konmyectBo y3nmoB cetku (mis cerku ENA — 500000; ETR — 434000, CFO — 197400);
filename_COSMOLonLat — xoopauHathl y35710B MojaeiabHON cetku, filename_surfaceHeight
— BeicoTa y3noB cetku; filename_snowDepth — BbicOoTa CHEXHOTO MOKpPOBa B y3JI€ CETKH;
filename_p24Sum — cymma ocankoB B y3ne ceTku 3a 24 4vaca; filename_t2mO0 — mpuzemnast
TeMIeparypa Bo3ayxa B y3ie ceTku 3a cpok 0 gacos; filename_t2m6 — npusemuas temmeparypa
BO3JlyXa B y3JI€ CETKH 3a cpok 6 yacos; filename_t2m12 — mpuszemHas Temmeparypa Bo3ayxa B
y3Jie ceTkH 3a cpok 12 vacos; filename_t2m18 — npusemuas TemrepaTypa BO3IyXa B y3Jie CETKU
3a cpok 18 gacos; filename_scrRho — 3HaueHwHs ITOTHOCTH CHEKHOTO MMOKPOBA B Y3J1€ MOJICIBHOI
cerku, filename_scrSwe — 3Hauenue 3anaca BOAbl B CHEXKHOM IIOKPOBE B y3JI€ MOJICIFHOM CETKH;
filename_smfeln — BeIx0aHO Ty Th.

O3HaKOMHTBCSI CO CIHCKOM HACTPOEK, WX 3HAYEHHWEM W MECTOM XPaHEHHS TPeOyeMBIX
JAHHBIX JUIsL paOOThl MOAYJSL B ONEpaTMBHOM HAabOpe MOXHO B IpuioxkeHuu /. B tabnuue 6
npejacTaBieHa MHGOpPMALUs O BXOJHOW/BBIXOJHON WH(pOpManmu Tpelyromencs s paboThl

MOIYJISt



Crnemyer OTMETHTB, YTO, €CJIM HWCIOJIB3YETCS JaHHBIA MOAyib Moaenb SNOWE Oyaet
PacCUUTHIBATH XapaKTEPUCTUKH CHEKHOTO MTOKPOBA TOJIBKO JIJISl Y3JI0B MOJICIIBHON CETKH, MOCIIe
4ero OyJeT BBIMOTHITHCS MOUCK OMKANIIero K METEOPOIOTHYECKON CTAHITUH y3J1a MOJIEIBHON
CETKH M (POPMHUPOBATHCSA BPEMEHHBIC PAIBI JJIs BHIOPAHHBIX METCOCTAHIMH. J[aHHBIA MOJX0]
UMEeT psj MPEUMYIISCTB IO CPAaBHEHHIO C BEPCHEH pacueTax XapaKTePHUCTHK Ha OCHOBE
METEOPOJIOTHYECKUX CTaHIMNA. boiee moapoOHO 0O MpeuMyliecTBax JaHHOTO CIocoda pacuera

XAPAKTCPUCTHUK CHCIKHOI'O ITOKPOBA MOXXHO ITPOYUTATH B pasaciic 5-— MOIIYJII/I MOCTHPOUCCCHUHTA.

Tabauua 6. [ToTox nabOpMaITUU 4TI MOTYJIS

Bxonsmas nadopmarus: Brixonsmas napopmanus:
file: filename_COSMOLonLat

file: filename_surfaceHeight

file: filename_snowDepth

file: filename_p24Sum

file: filename_t2mO
file: filename_smfeln

file: filename_t2m6

file: filename_t2m12

file: filename_t2m18

file: filename_srvSwe

file: filename_srcRho




3.5 Konmpons kauecmea 3azpysHceHHbIX OAHHBIX

[ToMmuMO 3arpy3KkM HMCXOJHBIX [JAHHBIX y MOJIYJsSl MPENpPOLECCUHIa €CTh €lIe OJIHa
(byHKIMOHATIBHAS 33/1a4a, CBSI3aHHAS C BBIMIOJIHEHUEM KOHTPOJISI Ka4eCTBA 3arpy KeHHBIX JaHHBIX.
Jist 5T0i 1enu ObLTH CIIeUaabHO pa3paboTaHbl KPUTEPHHU KOHTPOJISI KayecTBa, BKIIOUCHHBIE B
npenpoueccuur Mozaenun SNOWE u pasMenieHHbl 1Mo ciexyrouiemy MmyTd. Takxke, clieayer
OTMETHUTh, YTO B MOJIEJIA CHEXHOT'O IMOKPOBA OCYIIECTBISETCA XPAaHEHHUE PE3YJIbTATOB PACUETOB
CHEXXHOT'O IIOKPOBA 3a MPEABIAYIIHNN I€Hb, MECSL], IO, — UCTOPUS, KOTOPast IIO3BOJISIET HE TOJIBKO
KOPPEKTUPOBATh JIAHHBIE O CHEKHOM IIOKPOBE, HO U BBIIIOJHUTH IIEpEpacueT MOJAEIN HauuHasl ¢
J000T0 UMEIOIIETrocsl B UCTOPUH MOMEHTa BPEMEHHU.

KoHTpoiib kauecTBa 3arpyKeHHBIX JaHHBIX OCYILIECTBISETCS B JIBA 3Tala, Ha EPBOM 3Talle
OCYILECTBIISCTCS IEPBUYHBIN KOHTPOJIb KAYECTBA, 3aKJIFOYAOLIUICS B IPOBEPKE HA COOTBETCTBUE
3arpy>KCHHBIX 3HAYCHUM MX JOIYCTMMOMY JMANa30Hy. B cilydae, €Ciy IOJy4eHHOE 3HAYECHUE
METEOPOJIOTUYECKONW BEJIMYUHBI BBIXOJUT 32 TPAHUIIBI JOMYCTUMOTO JHarna3oHa, MOAYJb JHO0
KOPPEKTUPYET 3HAYEHUS Ha OCHOBE MPEIbIAYIINX 3HAUYCHUU, JTUOO0 3aMEHSET OLIMOOYHbBIE
3Hau€HUsl KOHCTaHTaMU OTCYTCTBUS. Kpome mepBHYHOI CHCTEMbI KOHTPOJIS BXOJHBIX JAHHBIX,
peai30BaHHON Ha IMEpPBOIM CTAaJuU MIPENPOLIECCUHIA, OCYIIECTBISETCS TaKXKe M BTOPUYHBIN
KOHTPOJIb JAHHBIX, KOTOPBIM COCTOUT U3 YETHIPEX 3TAIOB!

1. 3arpy3ka JaHHBIX B MOJI€Ib IPOM3BOAUTCS COBMECTHO C MTPOBEPKOI HAIMYHS HauaIbHBIX
naHHbix. Oco0oe BHHMaHHE yHAESeTCsl MPOBEPKE MTaHHBIX O BBICOTE CHEra, KOJIUYECTBE
BBITIABIIIUX OCAJKOB, MAaKCUMAJIBHON U CPeIHECYTOUHOM TemmepaType Bo3ayxa. Eciu xots Obl
OJIMH METEOPOJIOTMUECKUN MapaMeTp OTCYTCTBYET, TO CUET MOJIEIH He BbinoHseTcs. [Ipu aTom
KOHEYHBI pe3yibTaT Juisl TEKYLIErO JHsS pacCUMTBHIBAETCS Ha OCHOBAHMHM HCTOPUHU 32
IPEIbIAYIIUNA JEHB;

2. 3arpyXeHHbIE JaHHBIE O BBICOTE€ CHEXHOTO TOKPOBA CUUTAIOTCS HEKOPPEKTHBIMHU, €CITH
Pa3HOCTh (MPUPOCT CHETA) MEXKYy U3MEPEHHOMN BBHICOTOW CHETa 3a MPEAbIAYIINNA U TEeKYIIUH THHA
coctasiisieT Oombie 0,70 M IpH yCIOBUU HAJMYUS CHEra Ha METEOCTAHILIMU B MTPEIbI YU TEHb.
OmunboyHble JaHHble (UKCUPYIOTCS B CIELUAIbHBIA (ailn (Hago clenaTh M 3amucaTh CHOJA),
CIy4yau M3 KOTOPOrO JIOIOJIHUTENIBHO IIPOBEPSAIOTCSA CIHELHUAIUCTOM, a 3HAYEHUS BBICOTHI
CHEXKHOT'O TOKpOBa IPUHUMAIOTCS PaBHBIM 3HAYEHUIO 32 IIPEIbI YNNI IeHb;

3. 3arpy’keHHbIE JaHHbIE O BBICOTE CBEXKEBBINABIIEIO CHEra CUUTAIOTCS HEKOPPEKTHBIMHU,
eclii ero BbIcoTa mpesblmaer 3HadeHue 0,80 M mpu yCIOBHM, YTO CHEXHBIM IOKpPOB 3a
NpeIbIIyIIUid eHb OTCYTCTBOBaJ. B JTaHHOM ciyyae MpUHHMMAETCs pelleHue o0 OTCYTCTBUU
cHeromnaja Ha MereocTaHuu. OmuboyHbIe JaHHbIE PUKCUPYIOTCA B ClIeNUaIbHBIN (aiin, ciydan

N3 KOTOPOIro AOIOJIHUTCIBHO IMPOBCPAIOTCA CHICTIUAIINCTOM (HaI[O CACIaTb W 3aIIuCaThb crona), a



nH(popMaIus 0 BBICOTE CHETa KOMMUPYETCS C MPEABIIYIIETro THS Ha OCHOBAaHUU COXPAHUBIIICHCS
HCTOPUH;

4. Tlpu ¢duKCUpPOBAaHMM NaHHBIX 00 OTCYTCTBHHM CHETa Ha TEKYIIMHA JIEHb IMPOBEPSETCS
ucropuda. Ecnum BbicoTa cHera 3a mpenblaylivil AeHb cocTtaBisuia He meHee 0,03 M, TO 1
MPUHATHS PEIICHUS O KOPPEKTHOCTU JAHHBIX JOMOJHUTEIHHO aHAIM3UPYIOTCS CITyTHUKOBBIC
nanueie. [Ipu moaTBEepKAEHUM OTCYTCTBUSI CHETa MO CIYTHUKOBBIM JAHHBIM I 3aJaHHOU
METEOCTAaHIIMU W 00JIaCTH BOJIM3M HEe NMPUHUMAETCS PEIICHUE, YTO CHEr B JaHHOW 00JIacTH
JNEHCTBUTEIILHO  OTCYTCTBYET W  JaHHBIE KOPPEKTHbI. EciM  CIyTHUKOBBIC JIaHHBIC
CBHJICTEJILCTBYIOT O HaJUYMH CHETa B PErHOHE, TO PE3yibTaT PACCUMTHIBACTCS HAa OCHOBAHUU
HCTOPUM MOJICIH 32 IPEAbLAYIIUN JCHb.

B pesynbraTe paboThl MOIyJNEH MPEnpoIecCHHra 3arpyKalTcs U IMOATOTABINBAIOTCS
UCXOIHBIC JAaHHBIX JJIs paOOThl MOJENU CHEKHOro mokpoBa SNOWE. Cnemyer oTMeTHTH, YTO
MOJly4YeHUEe U MpeoOpa3oBaHUE UCXOAHBIX JTAHHBIX MOXKET 3aHHUMATh UIUTENbHBIN MPOMEKYTOK
BPEMEHH, B CBS3U C 3TUM IPENPOIECCUHT MOJICIH JIOJDKEH BBITIOJHIATHCS 3apaHee U K MOMEHTY
3arrycka OCHOBHOU "acTu Mojenu SNOWE nmomkeH ObITh TapaHTHpOBaHO 3aBepiieH. (BoBa TyT ThI

oberman mepenucars ad3air)



4, Mooynb ocHo6H020 pacuemnozo saopa moodeau SNOWE

OCHOBHBIM pacHeTHBIM SAJIPOM MOJENIU CHEXKHOro mokpoBa SNOWE sBisercs Monyib
, KOTOpBI OTBEYAaeT 3a pacyeT XapaKTEpUCTUK CHEKHOIO IOKpOBa (3amaca BOJBI U
IJIOTHOCTH CHEXKHOT'O IIOKPOBa). Mo1ysib pacosIokKeH MO CIEIYIOIIEMY TyTH:
J[software/smfecalc

B ocnoBe pacueTHOro mMomyss 3aJI0’keHa OJIHOMEpPHAsi MHOTOCJIOWHAs MOJEIb
CHEXXKHOT'O IIOKpOBA, €XKEIHEBHO BBIUMCISIOUIAs 3HAUEHUs HAKAIUIMBAEMBIX BJIAro3anacoB M
IUIOTHOCTHU CHETa.

B monenu SnOWE peanu3oBanbl Tpu pa3IUYHBIX HANPaBJICHUS pacdyeTa XapaKTEPUCTUK
caexxkaoro mokposa (SWE u RHO) B 3aBrcHMOCTH OT TeKyIei METEOPOIOTHUYECKON CUTyalluu B
peruoHe uccienoBaHus: 1) Bblman CBeXHIl CHETr; 2) B HAJIWYMHM YXKE€ €CTb CHEXKHBIM IOKPOB;
3) CHEXXHBIH TMOKPOB OTCYTCTBYET. B 3aBHCHMOCTH OT BBHIOPAaHHOTO HAmpaBlICHHs JJIs pacdyera
XapaKTePUCTHK CHEKHOTO IMOKPOBA MPHUMEHSIIOTCS pa3jMyYHble MaTeMaTHUYECKHUE aITOPUTMBI
pacuera, Oozjee MOAPOOHO H3NOKEHHbIE B moAriaBe 4.1 — ¢usuueckue mapameTpu3aluu
pacuerHoro siapa SMFE.

B cnyuae, ecinm Ha TEppUTOPHH PErHOHA MCCIIEIOBaHUS HAOIOAeTCsl CHEKHBIM TTOKPOB,
TpeOyeTcsi OompeleNnTh, YTO MPOM30ILI0 C HUM 3a TOCJEeIHHWE CYTKU. B 3aBUCHMOCTH OT
M3MEHEHHUS BBICOTHI CHEKHOTO MOKPOBAa Ha CTaHIMH (y3JIe MOJEIBHON CETKHU) BO3MOXKHBI TpU
pacyeTHBIX BapraHTa: 1) BBICOTa CHEKHOT'O TTIOKPOBA YBEIUYIIIACH; 2) BBICOTA CHEKHOT'O TTIOKPOBa
HE U3MEHWJIACh; 3) BHICOTA CHEX)KHOT'O TOKPOBA YMEHBIIIUIIACH.

Ecnn BbICOTa CHEXHOIO MOKPOBAa YBEIUYMIIACH, CIEAYET ONPEACINTh, KAKOW TUI CHETa
BbIMaj] (B 3aBUCUMOCTH OT CPEIHECYTOYHOM NPU3EMHON TeMIlepaTyphl BO3AyXa), B MOJENIH
pean30BaHbl J]Ba pacueTHBIX HallpaBieHus: 1) Bbinan cyxol cHer (CpeHeCcyTouHas TeMIieparypa
Bo3ayxa Menbine 0 °C); u 2) BbIIanm BIAXHBIA CHET (CpeJHECYTOUHAs TeMIlepaTrypa BO3ayXa
6omsbire 0 °C).

Ecnu BbICOTa CHETa YMEHBUIMIIACH, TO CIEAYET ONPEAEIUTD IPUUUHY 3TOTO YMEHBIICHHUS.
B 3aBucHMOCTH OT IPUUMHBI YMEHbBIIEHHUS BHICOTHI CHEra B MOJIEJIN PEATM30BaHbl TPU PaCUETHBIX
HanpasyieHus: 1) BbICOTa CHEXKHOTO MOKPOBA YMEHBIIMJIACH M3-3a €r0 YIUIOTHEHHUS; 2) BbICOTA
CHEKHOT'O TIOKpOBA YMEHBIIINJIACh 32 CYET CAyBaHMs (4acTh CHEra CIIyJio BeTpoM); U 3) BhICOTa
CHera yMeHbIIWIAch M3-3a ero tasHus. Ha pucynke 4 mpencraBieHa OJIOK cXeMa OCHOBHOTO

pacueTtHoro sypa moaenu SNOWE.



0. 3arpy3ska BXOAHbIX OaHHbIX

1. OnpegeneHue Tekywero coctosaHua CI*

MNepBbliA cHer |CHe>|<Hbu7| I'IOKpOBl |CHer - 0TcyTCTByeT|-

2. CpaeHeHue CI1* co 3Ha4YeHMAMM 3a NpeablayLnin AeHb

cr yBenw-mnc:ﬂl CI1* He nameHuncs |CI'I* YMeHbLUMICSH

3. OnpegeneHue cLueHapusa Ha) OCHOBE CHEXHOI MCTopUn

Bbinan Beinan cyxoi CHer || CHer cayno
BIaXXHbIA CHer CHer pacTtasn BETPOM

v ‘ ‘
4. Pac4yeT xapaKkTepUCTUK cHexHoro nokpoea (SWE, RHO) |Mo,r:|,enb He paﬁoTaeT|<

Pucynok 4. briok-cxema pacdyera CHeXHOTO TOKpoBa B Mozenu SNoOWE

Jyist paboThI TaHHOTO MOJTYJISI HEOOXOAUMEBI: | — HayabHBIC JaHHBIC (JIAHHBIC O TPAHUIIC
CHEXKHOTO ITOKpPOBa (MacKa CHEXHOIO TMOKPOBA) M JaHHBIE O METEOPOJIIOTUYCCKUX MapaMeTpax
MOJIyYCHHBIC MO0 Ha OCHOBE (PAKTMYECKMX CHHONTHYECKMX U3MEPEHU JINOO BBIUYUCICHHBIE C
nomompbio  cuctembl  UIIII COSMO-Ru), xoTopble MOArOTaBIMBAIOTCA Ha  CTaIuU
npernporeccunra, 2 — daitoas 6a3a gaHHbIx (SNOW history — cMm. Hiwke) u 3 — mecto (yTh) i
XpaHEHUs BBIXOJHOW TPOJYKIMM OCHOBHOTO pacdeTHOro sapa mozenu. bornee moapoOHO
uH(popMalrs o TpeOyrImuxcs 11t paboThl MOy IS JIAHHBIX TIPEeACTaBICHa B Ta0IHIIE 7.

Ta6auuna 7. [Torok nnbopManuu A MOy

Bxonsmas nadopmarus: Brixonsas napopmanys:

file: filename_satelliteData

file: filename_smfeln file: filename_smfeResult

file: filename_history

Hactpoiika mogyns MPOU3BOIUTCS TIO CPEICTBAM KOH(PUTYPAIIHOHHBIX (ailioB
smfecalc.nl, popmupyemsbix ckpunramu snowe_oper_lday CFO.sh, snowe_oper_lday CFO.sh,
snowe_oper_1lday CFO.sh u pacrnoioxeHHBIX IO CIICIYIONUM Iy TSIM:

e utst koHuryparuu Moaeinu SNOWE na cetke CFO: ./smfecalc_CFO.nl
e utst kKoHuryparuu Moaenu SNOWE na cetke ETR: ./smfecalc_ETR.nl
e st koHuryparuu Moaenu SNOWE na cetke ENA: ./smfecalc_ ENA.nl

Kondurypamnmonnslii  gaiin COICPKUT P 33JaBAEMBIX MAPAMETPOB:
pointsCount — KoJMYECTBO METEOCTAHIIUN B perHoHe ucciaenoBanus (st koHpurypamuun ENA
ucnonesiyercs — 3256 mereoctannuii, ETR — 2163 mereoctanmuu, CFO — 436 mereocTaHImii);
satelliteDataCount — koiruecTBO y3710B (TOYEK) ¢ HH(POpPMAIIHEH O TPaHHIIE CHEXHOTO TIOKPOBa,

MOJYYCHHBIX Ha OCHOBE CcyTHUKOBBIX qaHHBIX (ENA — 500000, ETR — 434000, CFO —197400),



CJIEZyeT OTMETUTh, YTO KOJIMYECTBO y3JIOB JOJDKHO COBIAAATH C KOJMYECTBOM Y3JIOB MOACTHHOMN
cerku u3 cucremsl YITIT COSMO-Ru; sweRhoLayersCount — koin4ecTBO BBIXOTHBIX PACUETHBIX
ypoBHel; year — roa, month — mecsn, day — nens, hour — gac, filename_history — myts k
daitmoBoii Oase manubix «history»; filename smfeln — myrs k HayaabHBIM METCOAAHHBIM,
IIOJIrOTOBJICHHBIM Ha dTarne npenpoueccunra; filename_smfeResult — myTs k MecTo XpaHeHus
BeIXOIHOM Tpoxykuuu monyns; filename_satelliteData — myTh k Macke CHEXHOTO MOKpOBA.
O3HaKOMHTBHCS CO CIMCKOM HACTPOEK, MX 3HAUEHHEM U MECTOM XpaHEHHs TPeOYeMBIX TaHHBIX
JUTSL PabOTBI MOJTYJISl B ONIEPATHBHOM Ha0OPE MOXKHO B MPHIIOKEHHUH 8.

Craenyer oTMeTHTb, 4TO (haiioBas Oaza manubix (filename_history) npeanasnauena s
XpaHEHHS M HMCIIOJIb30BAHMS JaHHBIX O COCTOSHUHM XapaKTEPUCTUK CHEXHOro mokpoBa SWE u
RHO st kaxxoro ciost (1 cm cHera — 1 cioif) 3a npeabLAyIHi 1eHb. [loaToMy At KOPPEKTHOM
paboThI TEXHOJIOTHHU TPEOYETCS HAJTMYUE aKTyaIbHON BEPCUU CHEXHOU ncTOprun. Dailiibl ucTopuu
XpaHaTcs B Buze (GaiiioB ¢ pacmupeHreM bin U comepkat HHPOPMAIMIO O XapaKTEPUCTHKAX
CHE)KHOTO TIOKpoBa B OmHapHOM Buje. Daitnel ucropun xpansarcs B nupekropun SMFE u B
3aBHCUMOCTH OT KoH(purypanuu moaenr SNOWE q0CTyITHBI IO CIEAYIONIIM Ty TSIM:

e s koHurypamuu moaenu SNOWE na cetke CFO: ./SMFE/OUTPUT/CFO/history.bin
e s KoHpurypamuu moaenu SNOWE na cerke ETR: ./SMFE/OUTPUT/ETR/history.bin
e s koHpurypamuu moaenu SNOWE na cerke ENA: ./SMFE/OUTPUT/ENA/history.bin

B cmyuae, ecnu TpeOyeTcsl BBIOJHUTH IEpecUeT MOJENW, BHAYaje CIEAyeT yIaJIUTh
OPEIBIAYIIYI0 WCTOPHIO, WHA4Ye JAHHBIE B WUCTOPUHM OyayT OMMOOYHBIMH M MOAETh Oyaer
pabotaTth  HEKOppeKkTHO. IIpm  HEOOXOIUMOCTHM  MOXHO  OpPraHHM30BaTh  €KEAHEBHOE
pe3epBUPOBaHNE UCTOPUH /ISl BO3MOXKHOCTH CUETa € JIF000T0 MpeAbIAyIero AHs, YTO 0COOEHHO
aKTyaJbHO B Cllydae pa3pa0OTKW HOBOBBEICHHI WM TECTHPOBAHUS TeXHOJOTHH. J[is Toro,
YTOOBl BHECTH KOPPEKTHPOBKHU B (pailyibl UICTOPHH, KOTOPbIE XpaHATCS B OMHapHOM Buie Obuia
pa3paboTaHa crieruanbHasl YTUINTA , KOTOpasi pacroyio’keHa Mo ClelyroIeMy
NyTH:

Jsoftware/historyconverter

JlanHast yTuiIuTa IMO3BOJISIET IpeoOpa3oBaTh OWHApHBIA (aill B TEKCTOBbIM (opmar
JTAHHBIX, BHECTH B HUX KOPPEKTHPOBKH (HAIPUMEp, UCTIPABUTh 3HAYCHUS IJIOTHOCTH CHEKHOTO
NIOKpPOBa IO CIIOSIM, JJIsi BBIOPAHHOW METEOCTAHIMHM WM HMCIPABUTh MPHUILEANIYIO BBICOTY
CHEXXHOTO IMOKPOBA M T.J1.), TOCJIE YETO BBHIMOJIHUTL 00paTHOE MpeoOpa3oBaHUE B OMHAPHBIN (aii,

KOTOPBI MOXKET OBITH KOPPEKTHO BOCIIPUHAT MOJIENBIO.



4.1. @u3uueckue napamempuzauuu pacuemnozo saopa SMFE

Kak y»e Obu10 paHee cka3zaHO, OCHOBHBIM PAaCUETHBIM SIIPOM MOJENU CHEXHOTO MOKPOBa
SNOWE siBnsieTcst MOZyJb , KOTOPBIN OTBEUaeT 3a pacyeT XapaKTEePUCTUK CHEKHOTO
MOKPOBa (3araca Bo/Ibl ¥ INIOTHOCTH CHEXHOT'O IMTOKPOBa). B 0cCHOBE pacyeTHOro MoayJist
3aJI0’KeHa OJIHOMEpHAasi MHOTOCIIOMHAsE MOJIENIb CHEXHOTO TOKPOBA, €KEIHEBHO BBIYUCISIONIAS
3HAYEHHUs] HAKAIUIMBAa€MBIX BJIAro3aracoB M IJIOTHOCTH cHera. Jljig moiyuyeHus mapamMeTpoB
CHEXKHOT'O IIOKPOBA UCIOJIB3YIOTCSI MATEMAaTHUYECKHIE AITOPUTMBIL, COCTOAIIME U3 CEMU Pa3IMUHBIX

HaIpPaBJICHUH, TONOJIHAIOMIMX APYT APYyTa U IPEICTaBICHHBIX HA PUCYHKE O.

Aa KopperTHie Hem
EXOIHEIE JAHHEIS

Hem *
Komapyen meTopHEKD

BricoTa ceHera
E HCTopHH =

BricoTa Hem
cHera = ()

Fomapyen YeoTamasnHEAeN
HCTODHED EEICOTY cHera = [
Hem
TlepErmi cHeT
Ja Delta =0 Hem
(mmm > 70) Li

* _.-;.rﬂ
Bricora cHETA Delta>=> 0
HE HIMeHHIACh c
Aa Pl Hem EBrman
reMTepaTypa CVXOH CHEr
t=0 =

Aa
Delta = 25%
¥
Brman
MOEDEIR CHET a Marcrrianesan Hem
TeMIepaTypa
t=0 CHer cayao
EETPOM
Caer Crer
FILTOTHIICA pacTaan

Pucynoxk 5. biok-cxemMa 0CHOBHOTO pacueTHOro siipa mojenu SnoWE



Jlanee KaxIbIii MaTeMaTHYECKUN aJITOpUTM OyJIeT paccMoTpeH Oosee moapooHo. Kpome
TOro, CJICAyeT OTMETUTh, YTO MATCMATUYCCKUC AJITOPUTMBI B Z[aﬂbHeﬁHleM 6y,ZLYT Ha3bIBATHCA

pacyeTHBIMU HAIMPABICHUSMH B COOTBETCTBHH C 00JIACTSIMU, 32 KOTOPbIE OHU OTBEYAIOT.
4.1.1 Ilepsoe pacuemnoe nanpasenenue — C6eHceGbINAGUIUIL CHE?

JlanHas cxema mapamMeTpu3allid MPUMEHSETCS, €CJIM BBIMOJHSIETCA P YCIOBHIl: BO-
MEPBBIX — BHICOTA CHETa 3a MPEABIYIINNA JEHb PaBHSIACH HYJIIO (CHET OTCYTCTBOBAJI), BO-BTOPBIX
— BBICOTA CHETa Ha TeKYIIUH JIeHb OTIIMYASTCs OT HyJs. B Xo1e paboThl JaHHON pacyETHON BETBU
JUISL pacueTa IMapaMeTPOB CBEXKEBBIMABIIETO CHEra HMCIOJB3YIOTCSA (HOpPMYJbI pa3paboTaHHBIC
KaHAJICKUMU U STOHCKUMH YUYECHBIMH.

Pabora BerBeil 2-7 BO3MOXKHO, TOJBKO B CIy4yae €CIM B MPEABbIAYIIMNA JI€Hb WMENUCHh

JaHHBIC O HAJIMYHWH CHCKHOI'O ITOKPOBA.
41.2. Bmopoepacqemnoe HanNpaejleHue — 6blCOmMa CHENICHO20 NOKPOo6a HeE USMEHUIACH

[IpuMeHeHne BTOPOro pacuyeTHOro aJlrOpUTMa IMPOMCXOAUT B TOM CiIydae, €CJIM pa3HUIA
MEXy BBICOTOM CHEra 3a NpeAblIyIIHi JI€Hb U BBICOTOM CHEra Ha TEKyLIMH MOMEHT BPEMEHU
paBHa HYJII0 WIM pa3HULA (eabTa) MEXIy [BYMS 3HAUEHHUSMU BBICOTHI CHEra OoJblle

CEMHUACCATU CAHTUMCTPOB, UTO ITO3BOJISACT UCKIIKOUUTD F}T)Y6ble OIINOKHU B HCXOOHBIX JaHHBIX.

4.1.3. Tpemve pacuemnoe nanpagienue — 6blCOMA CHEHCHO20 NOKPOBA YEENUUUNACDH

U3-3a 8bINAOCHUA BIAINCHO20 CHE2A

Hcnonb30BaHue TpeTel cxeMbl MapaMeTpu3aluy MPOUCXOIUT B TOM CiIydae, €CIu pa3HHIla
MEX/y BBICOTOM CHera 3a NMpeablIyIuil 1eHb U BBICOTON CHera Ha TEeKyIIM MOMEHT BpeMEHU
Oonbuie Hynd (IPOMCXOJUT HAKOIUICHHE CHEXHOTO IMOKPOBA) M HPU ITOM CpEAHECYTOUHas
TeMIepaTypa Bo3/1yXa 00oJiblIe HYJIsl [PayCcoB, YTO CBUJETENILCTBYET O TOM, YTO CHEXKHBII TOKPOB

COJACPIKUT 0O0JIBIIIOE KOJTMYSCTBO BIIArH.

4.1.4. Yemeepmoe pacuemnoe nanpagienue — 6biCOMA CHENCHO20 NOKPOGA YEETUUUIACH

U3-3a 6bINAOCHUA CyX020 CHez2a

Hcnonb3oBaHne 4eTBEPTOW CXEMbI MapaMETPU3ALMKU MPOUCXOAUT B TOM CiIydae, €CIHU
pa3HUIIA MEXIY BBICOTOM CHEra 3a MpEeAbIAyIIWid AEHb M BBICOTOM CHEra Ha TEKYIIMHA MOMEHT
BpeMeHH Ooubllie HyJNs (TMPOMCXOAMT HAKOIUICHHE CHEXHOrO IIOKpPOBa), HO TMpPH ITOM
CpeaHecyTO4YHask TEMIIEpATypa BO3/lyXa MEHBILE HYJISI TPALyCOB, UTO CBUIAETEIBCTBYET O TOM, YTO

CHEXKHBIN MOKPOB CYyXOl U B HEM HE MPUCYTCTBYET OOJIBIIOr0 KOJIMYECTBA BJIATH.



415, Hﬂmoepacuemuoe HanpaeiCHUe — 6bICOMA CHENICHO20 ROKPO6A YMEHbULUIACH

u3-3a 6030eiicmeus gempa (CHez cOyio 6empom)

BrinonHenue msATOro MareMaTH4ECKOrO aJroOpuTMa MPOUCXOJUT B TOM Cllydae, €Ciu
pa3HHIIA MEXTY BBICOTOM CHEra 3a MPEeabIAYIINi J€Hb U BHICOTOM CHEra Ha TEKYIIUHd MOMEHT
BpPEMEHU MEHbIIIE HYJS (TMPOMCXOIUT YMEHBIIEHHUE CHEXHOTO IMOKPOBAa), M MPHU STOM BHICOTA

CHEKHOI'0 IIOKpOBa U3MEHMIach 0osplie yeM Ha 25%.

4.1.6. llIecmoepacuemHoe HANpaejleHue — 6blCOMA CHENHCHO20 NOKPO6A YMEHbUIUIACH

Uu3-3a e2o ynjiomHeHun

BrinonHeHue mecToro MareMaTuyecKoro ajropuTMa MPOUCXOJUT B TOM Cllydae, €Ciu
pa3HULa MEXAY BBICOTOM CHEra 3a NpeAblAylIud JI€Hb U BBICOTOM CHEra Ha TEKYIIHH MOMEHT
BPEMEHU MEHbINE HYJS (MPOMCXOIUT YMEHBIIEHHWE CHEKHOTO MOKPOBAa), M MPU STOM BHICOTA
CHEXHOTO IOKpOBa M3MEHWJIACh MeHbLIE 4eM Ha 25 %. BaxkHbIM ycioBHE 3allyCKa JaHHOIO
aIropuTMa SIBJISIETCS 3HAUEHHE MAaKCUMAJIbHOW THEBHOM TeMIIEpaTyphl BO3/lyXa, B JAHHOM Ciy4ae

9Ta BCJIMYKWHA JO0JIDKHA OBITH MECHBIIIC HYJIA I'padyCoOB.

4.1.7. Ce()bmoepacuemnoe HanpaeiCHUeE — 6bICOMA CHEINCHO20 ROKPO6A YMEHBULUIACH

U3-3a e20 masaHun

BrinonHeHnue ceapMoOro MareMaTH4ecKoro ajaropuTMa NPOMCXOJIUT B TOM CiIyyae, eCiu
pa3HULIA MEXIy BBICOTOM CHEra 3a NMpEeAbIAYyLIMA JAEHb M BBICOTOM CHEra Ha TEKYIIMHA MOMEHT
BPEMEHU MEHbINE HYJs (IPOMCXOMUT YMEHBIIIEHHWE CHEXHOTO TMOKPOBAa), M MPU STOM BHICOTA
CHEXHOTO TIOKPOBa U3MEHUJIACh MEHbILIE YeM Ha 25 %. BaxkHbIM yclioBHE 3amycKa JaHHOW BETBU
ABJISETCS 3HAYEHUE MAKCHUMaJbHOW JHEBHOW TeMIlepaTypbl BO3/lyXa, B JaHHOM Clly4yae 3Ta

BEJTMYMHA JIOJDKHA OBITH OOJIBIIE HYJISI TPaIyCOB.

4.1.8. Bocbmoe pacuemnoe nanpaesienue — CHe)lCHbLIL HOKPO8 OMCYMCHEyent



5. Mooynu nocmnpoueccunza mooenu cHexcHozo nokpoea Snowk

Brixonnast mpoxykuust moaenu SNOWE MokeT ObITh MCIIOIb30BaHA PA3IMYHBIM 00pa3omM
(puCyHOK 6), KOTOPBIN OMpeAeseTCs] KOHEUYHBIM OTPEOUTEIEM UTOTOBOU MPOTYKITUH MOICIIH.
Tak, Hampumep, BBIXOAHAS mnpoaykius mojenu SNOWE Moker OBITh HCIONIB30BaHA ISt
MOJrOTOBKH YTOYHEHHBIX TOJIEH TEPBOro NPUONMMKEHUs ¢ MHQpOpManuedl o 3amace BOABI U
IUIOTHOCTH CHEXHOTO TIOKpOBa HEOOXOMUMBIX ISl KOPPEKTHOH paboTsel cuctembl YIIIT
COSMO-Ru. Kpome toro, wmadpopmarus u3z moaenu SNOWE moxker ObITh BocTpeOoBaHa
CIEIMAIICTAaMU THAPOJIOTaMH, KaK JIJIS pacueTa XapaKTepUCTUK BECEHHETO MOJIOBOIbS, TaK U JIIs
MOJTYYCHHUS IPECTABICHUN O IPOCTPAHCTBEHHO-BPEMEHHOM PaCIpeICICHUH CHEKHOTO TIOKPOBA
no Teppuropun Poccuiickoii @enepanyu. B CBsi3u ¢ 3TUM MOJIYJIN MOCTIIPOLIECCHHTA BBIMOIHSIOT

HCCKOJIBKO 3aJa4d, CBA3aHHBIX C HOIIFOTOBKOI71 BBIXOIIHOﬁ npoaAyKuu MOACIU IJIsI KOHCHHOI'O

noTpeouTens.
NOAA 4*4 km [lpenpoueccuHe Moderu
MO,EI,eJ'Ib CYMTaAETCH No
CnyTHMKOBbIe MeTeoCTaHUNAM
AaHHble
T [laHHble CUHONTUYECKUX JaHHble 13 [ICON unun
Macka cHera | HabnoaeHNit COSMO-Ru

..................... o] LoR

Mogenb cHeXxHoro
nokposa - SnoWE

[NocmnpoueccuHz modenu

: | Mogrotoska HauanbHbIX ) I | BbixogHasa npoayKums
fAaHHbIX Ang COSMO-Ru| mMogenu SnoWE :

Pucynoxk 6. biok-cxema ctpyktypsl Mmojienn SNOWE

B  pesymbrare  paboTBl  MOJyNeH  TOCTIPOIECCHHTa  (POPMHUPYIOTCS  KapThl
HPOCTPAaHCTBEHHOTO PACIpPE/ICIICHUs XapaKTEPUCTHK CHEXHOTO MOKPOBa Ha Tepputopun Poccun,
BpPEMCHHBIC psiibl ¢ MH(OpMANUEl O BOCCTAHOBJICHHBIX XapaKTePHCTHKAX CHEra, a TaKkKe
CKOPPEKTHPOBAaHHbIE HAaYaIbHBIE TIOJIS TAHHBIX O CHEYKHOM TIOKPOBE HEOOXOAMMBIE IS 3aITycKa
cuctembl YITIT COSMO-Ru B popmare grib.

JIns mepexoja OT TOYCUYHBIX M3MEPEHHI Ha METCOCTAHIMAX K MOJCIBHBIM CETKaM
COSMO-Ru ucnione3yercst Mmeron Tpuanryisiiuu Jenone [Komeiikun, 2011]. J{ns BeImoTHEHUS
WHTEPIIONSAIMU B MOJIYJb TOCTIPOIIECCHHTa BKIIIOYEH MOJIYJIb , KOTOPBIH
npeJHa3HAueH ISl MHTEPHOJSIIUY BHIXOASIMX W3 Monxenu SNOWE naHHBIX (XapaKTepHCTHK
caexnoro mokpoa SWE, RHO), Ha pesynbrupytomyo cetky cuctembr UIIIT COSMO-Ru
(COSMO-grid). Moayib PAacCITONIOKEH T10 CIICTYIOIIEMY MyTH:

Jsoftware/smfe2cosmogrid



Jlst paGoThl MOJTyJIsI TpEOyeTCs onpeneeHHbI Habop BXOAHOM WH(OpMAIUU, KOTOPBII
npezcTaBieH B Tabnuie 8.

Ta6auna 8. [Torok nHbOpMAIUN I MOTYJIS

Bxopnsmias uadopmarus: Brixoasimas napopmanms:

file: filename_satelliteData file: filename_result

file: filename_smfeResult
file: filename_COSMOLonLat
file: filename_surfaceHeight

file: filename_srcRho file: filename_resultLayers

file: filename_srcSwe
file: filename_pointintoCOSMO
file: filename_mask

B pamkax paGoTbl Moayist CO3JIaHBI TPH CXEMBI HHTEPIIOJISIIIUH, KOTOPbIC
NPUMEHSIOTCS B KBa3H-OIepaTuBHOM padore moaenu SNOWE:

1. B nepBoM ciy4yae OCYyIIECTBISETCS MHTEPIOALUS JaHHBIX C CETH METEOPOIOTHYECKUX
craniuid Ha cetku cucremMbl COSMO-RuU. Jlannbili MeTon paboTaeT HanboIee KOPPEKTHO IS
TEPPUTOPHUI ¢ OOJBIION MIIOTHOCTHIO METCOCTAHITNH, TTO3BOJISIONINI BBIMIOTHATH KAY€CTBEHHYIO
UHTEPNOJSIINI0, HE Tpuderas K JaHHBIM ¢ mosed mnepBoro mnpubmmwkeHus. OCHOBHBIM
JIOCTOMHCTBOM METO/A SIBJISIETCS HE3aBUCHUMOCTh OT JAaHHbBIX, IOJYYEHHBIX C IOJEH IEepBOro
npuOIKEeHU s, MAaKCUMalbHAas TOCTOBEPHOCTh U BBICOKAS! CKOPOCTh NMPOBEACHUS WHTEPIIOISIIUU.
Henocratok MeTona — rpy0ast HHTEpHOJALMS B ClIydyae OTCYTCTBHS MJIM HEOCTAaTKa Ha3eMHBIX
CTaHIMI HaOmoAeHu (0COOEHHO OCTPO AaHHAs MpolIeMa 3apUKCUPOBAaHA B TPYIHOIOCTYITHBIX
pernonax Poccun). [Ipumep BbixomHOU mpoaykuuu Moaenun SNOWE ¢ ucronb30BaHHEM JaHHOTO
METO/a Mpe/CTaBleH Ha pucyHke 7. Ha kapraX, mpeacTaBICHHBIX Ha PUCYHKE 7, IPUBOJIUTCS

I/IH(l)OpMaI_II/ISI 0 3arace BOJAbI B CHC)KHOM ITOKPOBC.

Seaan wravEzn:

O BV SENERT RECOTT WO T3, TEDATOD OO A
e 3

Pucynok 7. [Ipumep BeixoHO# npoaykiuu moaenu SNOWE ¢ ucnonb3oBaHrEeM IEPBOTO
meTona uHTepnosnuu 3a 14.01.2019 na cetkax cucremst COSMO-RuU: A — COSMO-Rul3 mrar
cetku 13 kM, b — COSMO-Ru07 mar cetku 7 km, B — COSMO-RuU02 miar cetku 2.2 kM



2. Tlpu BEIOOpE BTOPOTO METOJIa OCYIIECTBISIETCS PacueT pa3HOCTH MEKIY PACCUATAHHBIMU
XapaKTePUCTHKAMU CHEXHOTO TIOKpPOBa HAa METCOCTAHIUSAX U Y3JIaMU CETKH CHUCTEMBI
COSMO-Ru, Haxonmsammxcs B TpaHUIaX pajnyca Koppemsnud. Kak TONbKO Bce TOMagaronive B
pamuyc ACUCTBUS Y3JIbI ONPENEICHBI, IPOUCXOIUT KOPPEKIUS MOAETHHBIX TaHHBIX C Y4E€TOM
(aKTHYECKUX JTaHHBIX METOJIOM TOCIIEIOBATEIBHON KOppeKIrK. YeM nanbiie OT METEOCTaHIIUN
pacmnojiararoTcd y3jbl CCTKH, TCM MCHBIICC BJIMAHHUC OHU OKA3bIBAOT HA 3HAYCHUS, ITOJTYYCHHBIC
B pe3yipTare cyera MOJAENIH. B ciydae, eciu OTCYTCTBYIOT METEOCTAaHIIMM B PETHOHE, TO
UCTIOJIB3YIOTCS TOJIBKO MOJICNIbHBIC 3HAYCHUS, IIOJyYCHHBIE Ha OCHOBE IIOJICH IEepBOTO
npuOimkeHus. JloCTONHCTBOM JaHHOTO METO/1a SIBJISIETCSI UCTIOJIb30BaHUE OOJIBIIOTO KOJTHUECTBO
Ha4YaJIbHBIX JAaHHBIX, WU, KaK CJIICACTBUC, NOBBLIMICHUC JCTAIIM3alUN IOJTYYCHHBIX PE3YJILTATOB U
YMCHBIICHUEC OOJIU MHTCPHOJIALUOHHBIX 3HAYCHUI. KpOMe TOro, 1npu BBI60pe JAaHHOT'O METOJa
OTCYTCTBYIOT O0JIACTH, HE OXBAYCHHBIC IaHHBIMH, BCJICJCTBHE YETO MOBBIIIACTCS CTA0MIbHOCTh
U Ka4eCTBO OTPHCOBKH BBIXOJHOW MPOAYKIMH Mojenu. HemocraTku Merona — He0OOXOAMMOCTh
OOJBIIMX 3aTPAT BBIYUCIUTEIBHBIX PECYPCOB; B PETHMOHAX C PEAKOW (OTCYTCTBYIOIICH) CETHIO
METEOPOJOTUYECKUX HAOJIIOIEHUI MO-TIPEKHEMY MOT'YT COXPaHATHCS OLIMOKHU, MOJIyYEHHbIE U3
HoJie mepBOro NpuOMmKeHus. [IpumMep BBIXOJHOW MPOAYKIUMH C HCIOJIb30BAHUEM JIAHHOTO
METO/Ia MPEJICTaBlIeH Ha pucyHKke 8. Ha kapraX, mpeacTaBlICHHBIX Ha PUCYHKE 8, MPUBOIUTCS

TaKXC I/IH(i)OpMaIII/Iﬂ 0 3a1ace BOJbI B CHC)KHOM ITIOKPOBE.

A b B

Pucynoxk 8. [Ipumep BeixogHOU npoxykiuu Mojaenn SNOWE ¢ ncnons3oBaHHEM BTOPOTO METOIA
unTepnonsuuu 3a 14.01.2019 na cetkax cucrembl COSMO-Ru: A — COSMO-Rul3 mar cetku
13 kM, b — COSMO-Ru0Q7 mar cetku 7 km, B — COSMO-RU02 mar cetku 2.2 kM

3. Ilpn  wucnonp3oBaHWM  TpeThero Meroma B Moxenn  SNOWE — umcmomb3yercs
MeTeopoorndeckas nHGpopmalus, MOCTyNUBIIas U3HaUYanbHO Ha ceTkax cucreMbl COSMO-Ru.
Kaxnapiii y3en monenbHOU ceTku BocnpuHuMaetcss SNOWE kak oThenbHass METEOCTaHIIHs, TPy

9TOM HE€ TMPOUCXOIUT JOTOJHUTEIHLHOW WHTEPHOJSAIMUA C OJHOW CEeTKH Ha npyryro. [locne



BBITIOJTHEHHS pacueTOB C MUcmoyib3oBaHueM SNOWE mHpopManus B moIsIX EpBOTO MPUOIMIKEHUS
KOPPEKTHPYETCS sl K&KION TOUKH U BBITIOJIHSACTCS 3aMEHa UCXOJHBIX MOJIeH ¢ nHpopmanueit o
3amace BOJbl M IUIOTHOCTH CHEXHOro mokposa B ucxoxnom laf-file. JloctomncrBom merona
SBJISIETCSI 00BEM JOCTYITHOW HayalbHON MH(GOPMAIMH, YTO O3BOJISET MOIYYUTh HH(POPMAIHIIO O
XapaKTEPUCTHKAX CHEXHOTO IMOKPOBA MPAKTUYECKH IS JII0O0ro Bogocdopa, KpoMe TOro, Ipu
UCTIOJIb30BaHUH JAHHOTO METO/Ia MOSIBIISIETCS] BO3MOKHOCTD BBIITOJHUTD MPOTHO3 XapaKTEPUCTHK
CHE)KHOTO MOKpPOBa C 3a071aroBpeMEHHOCTHIO0 10 72 4yacoB. [Ipu 3TOM MOBBIIIAETCS CIIOKHOCTH
KOPPEKLUH MOTYYEHHOH MOETbHON HH(POPMAIUH.

Ha MoMmeHT pa3pabOTKu TEXHOJOTMH HCIOJIb30BAIUCH BCE METOABI MHTEPIIOJNISIHNU, Ha
OCHOBAHHMU NPOBEIEHHBIX IKCHEPUMEHTOB YCTAHOBJICHO, YTO IEPBBIA METOJ HHTEPIOJISLUN
JEMOHCTPHUPYET JIocToBepHbIe pe3ynbTarhl Ha cetkax COSMO-Ru07 m COSMO-Ru02, rae
pacnosiaraercs J0CTaTOYHOE KOJMYECTBO METeOCTAaHIMI. BTOpOit MeTo MHTEpIIONSIINY 1oKa3ai
Haubob1yIo Y dexTruBHOCTh Ha ceTke COSMO-RU13, Ha npyrux ceTkax MoJeiH MOJy4eHHBIN
pe3ysabTaT HE3HAYUTETBHO OTJIMYAETCS OT IEePBOTO METOAA HHTEPHOIANUU. TpeTuil meron
MHTEPIOJSIIUN TI0Ka3all HauMEHBIIYI0 3((EeKTHBHOCTh MpH pacdyeTe CHEKHOrO IMOKpOBa Ha
TeKYIIMHA JeHb, HO TPH 3TOM SIBHBIM €r0 JOCTOMHCTBOM SIBIISIETCS BO3MOXKHOCTH pacdera
HPOTHO3HBIX XapaKTEPUCTHK CHEXKHOTO MOKPOBA, YTO 0OCOOCHHO aKTyaJlbHO B IIEPHOJI BECCHHETO
TIOJIOBO/IBA.

[lo pesynbraram paboTBl MOAYJIS (bopMHUPYIOTCS BBIXOJTHBIC (DailiIbl
Result&ResultLayers B TekctoBom (opmare. HemocpeacTBEHHO 3a BBIIOIHEHHS HHTEPIIONSIIAN
Ha ceTkH cuctemMbl UIIIT COSMO-RuU oTBeuaeT 1OMOMHUTENbHBINA CIyX)eOHBIH MOIYJIb
bnaromapss ero pa®oTe BBINOTHIECTCS WHTEPHOJAIMS IO KaXJAOMY KOHKPETHOMY IIONIO C
uHpopManuei o 3amace BOABI M IJIOTHOCTH CHEXHOTO ITOKPOBA M HMCIIOJIB3YIOIINECS CHCTEMOM
YIIIT COSMO-RuU B kauecTBe HaYaJIbHBIX JAHHBIX JUIS MTOCIEAYIONIEH paboThl cucTeMbl. Moyb
int2grid pacrmoyioxeH 1o CleayIeMy MyTH:

J[software/int2grid

Jist paboThl MOIYIIS TpeOyeTcsl HadaabHbIE TAaHHBIE, KOTOPHIE MEPEUYHCIICHEI B

Tabaure 9.

Ta6auna 9. [ToTok nudopManuu A5 MOAYIS

Bxopsmas nadopmarus: Brixoasmas nadopmanus:

file: input_field file: output_field

file: input_grid.txt

file: output_grid.txt




B onepatuBHOM HaOope BbIXOmHBIE (alabl MOIYJS pPAacHojiaraloTcsl B MarKe
RESULT_COSMO, u panee pacmpelneisioTcss MO CISAYIOIUM MYTSIM B 3aBUCHMOCTH OT
KOH(HUTypaIiyi MOJIEIH:

e i koHburyparuu moaenu SNOWE ua cetke CFO: ./RESULT_COSMO/CFO
e i koHuryparuu Moaeau SNOWE na cetke ETR: /RESULT _COSMO/ETR
e uist koHuryparuu Moaenu SNOWE na cetke ENA: /RESULT_COSMO/ENA

Hactporika Moy OCYIIECTBIIAETCS IO CPEICTBAM KOH(MUTYPAIIMOHHBIX
daiinoB smfe2cosmogrid.nl, koTopbie B 3aBUCUMOCTH OT KOHpHTrypauuu Mojenun SNOWE
JOCTYITHBI IO CJICTYFOIIUM ITyTSIM:

e s koHurypauu Moaeau SNOWE na cetke CFO: ./smfe2cosmogrid_CFO.nl
e uis KoHpurypanuu monaeiu SNOWE na cetke ETR: ./smfe2cosmogrid_ETR.nl
e s KoHpuryparuu Mmonaenu SNOWE Ha cetke ENA: ./smfe2cosmogrid_ENA.nl

Konduryparmonssiii ¢aiin smfe2cosmogrid comeput psija 3a1aBacMbIX MapaMeTpOB:
cosmoGridsCount — koamuectBO y3ioM MozeabHO ceTku cuctembl UIIIT COSMO-Ru (mas
koHpurypanuun ENA wucnonssyercs — 3256 wmereocranuuii, ETR — 2163 wmereoctanmmu,
CFO — 436 mereocranmuii); pointsCount — KOJIMYECTBO METEOCTAHIIMI B PETHOHE UCCIICIOBAHUS;
satelliteDataCount — konuyecTBO y3110B (TOYEK) ¢ HHPOpMAIIHEH O rpaHKIIe CHEKHOTO TIOKPOBA,
MOJTyYEHHBIX Ha OCHOBE cyTHHKOBBIX AaHHBIX (ENA — 500000, ETR — 434000, CFO — 197400),
CJIEZyeT OTMETUTh, YTO KOJIMYECTBO y3JI0B JOJDKHO COBIAIATh C KOJUYECTBOM Y3JIOB MOACIHHOM
cerku u3 cucrempr YIIIT COSMO-Ru; sweRhoLayersCount — konudecTBO CI0EB BBIBOJA
pesynbrara; interpolationMethod — ngaHHBIE mapamerp MO3BOJSIET  BBHIOpATh  METO[
UHTEPIIOJSINY, BCETO ISl MOJb30BaTeNIeH JOCTYMHO 3 BBIIMICHA3BAHHBIX METOJA, TMPH ITOM
CYIIECTBYET 4 JOMOTHUTEIBHBIA METO HHTEPIIOJISAIIUN, KOTOPBI HA MOMEHT HAIIMCAHUS TEKCTa
JOKYMEHTAIlUK, HAXOJMJICS B cTanuu; iNt2gridFactor — ypoBeHb MCKYCCTBEHHOT'O TOBBIIICHUS
JIeTAIM3aI[MK TPUAHTYJISIIAKI, UCTIOIb3YeMOil iisl mHTepnossuun [cepiika oT Bossi!!!]; radius —
paauyc koppemsinuy; lonBottomPoint » latBottomPoint — koopanHATHI HHKHETO JIEBOTO yria
cerky; filename_int2gridExe — myTs k ciry)KeOHOMY MOIYIIO ; filename_int2gridin —
nyTh K KOHCTAaHTHOMY (aiiity, comepxainieMy HHGOPMALUI O METCOPOJOTHUSCKUX CTAHIIHS B
BbIOpaHHOM pernoHe ucciemoBanus; filename_int2gridGrid — nyte k KOHCTaHTHOMY (aiiny,
conepkamieMy WHpOpMAIUO O BbIOpaHHOW MoaenbHOU ceTke cucteMbl UIIIT COSMO-Ru;
filename_int2gridOut — nytes x BbIXOmHOMY ¢aitmy; filename_COSMOLonLat — myts
KOHCTaHTHOMY (aiiiy, copepikaieMy HHPOPMAIMIO O KOOPAWHATAX Y3JIOB MOJEIbHBIX CETOK
cuctemsl UITIT COSMO-Ru (cm. pasaen 3.1); filename_surfaceHeight — myts k KOHCTaHTHOMY
daiiny, comepkamemMy UHPOPMAIMIO O MOJCTUIIAIOIICH MOBEPXHOCTH B y3JIaX CETOK CHCTEMBI

YIIIT COSMO-Ru (cm. pazaen 3.1); filename_srcRho — 3naveHus mI0THOCTH CHEXHOTO MOKPOBA



B y3i1ax mojenbHoi cetku cuctembl YITIT COSMO-Ru; filename_srcSwe — 3HaueHwue 3amaca BOIbI
B CHEXXHOM TIOKpoBe B y3max wmogenbHoi cetku cucrembl  YIIII  COSMO-Ru;
filename_satelliteData — nyTs k (aiiny, coaepxapiiemMy pe3ysibTaTbl pad0OTh MOTYJIS ;
filename_smfeResult — myTs k (aiiny, KOTOPBI COAEPKUT PE3YIBTAT PAOOTHI MOTYJIS ;
filename_result — myts k aupexkropuu, rae OyaeT XpaHUTCS Pe3yIbTUPYIONIMIA (haii MOomMyIIs

; filename_resultLayers — nyte k aupekropuu, rae Oyaer XpaHutcs ¢aiin
MOTYJISI pa3ouThIit o CIIOSIM
(1 cm — 1 cnoit); filename_pointsintoCOSMO — nyTh k KOHCTaHTHOMY (aiiay, comepKaIeMmy
uHopMalmoo 0 Touykax (y3iax CETKH), KOTOpbIE IMOMAIal0T BHYTPb 3aJaHHOW TEPPUTOPUH
(pacueTHO# obOsactu) BeiOpanHOU cetku cuctembl UITIT COSMO-Ru; filename_mask — nyts k
daiiy, cozepxkameMy HHGOPMAIMIO O TPaHUIAX CHEXHOrO NOKpoBa (Macka CHera).
O3HAKOMHTBHCS CO CITUCKOM HACTPOCK, X 3HAYEHHEM M MECTOM XPaHEHHs TPEOYEeMBbIX TaHHBIX
JUTs1 pabOThI MOJYJISI B ONIEPAaTHBHOM HaOOpe MOKHO B MIPUIIOKEHHH 9.

Jlns mpeobpasoBanus ¢aitnos Result&Result Layers u3 tekcroBoro ¢opmara B laf-file
ucnonb3yercst ckpunt eject-fields.sh, pacnonoxenusiii B gupexropuu encode_grib u qoctymnHbii
10 CIISIYOMIEMY MTyTH:

Jencode_grib

Jannbnii ckpunt Obl1 paspadoran JI. bauHoBeiM [cchuika Ha biauHoBa - marent]. IToce
BBINIOJTHEHUSI 3aITycKa cKpunrta nepuunbiii Cosmo laf-file 3amensiercs na nepecunrannsiii laf-file,
KOTOPBI JIOTMOJHEH Pe3ysIbTaTOM PabOThl MOJAETH CHEXHOro mokposa SNOWE. B nanbheiiem
TOJTYYEHHBIH (ail MOKET ObITh MCIOJIBb30BaH sl TPUKIIAAHBIX 3a/1a4, IPH 3TOM OH COXPaHSET
nepBOHAYaIbHOE HUMS W pasMep. s paboTBl CKPHIITHI HEOOXOIMMBI HadajbHbIE JAHHBIE,
KOTOpBIE TIpeIcTaBlIeHbI B Ta0imie 10.

Ta6muma 10. [Torok napopmanuu s ckpunra eject-fields.sh

Bxonnast nunpopmanus: Brixonnas undopmarus:

file: filename_result

file: filename_resultLayers Cxoppektupoansnsie Laf-file ¢
Opurunansusie laf-file ¢ uapopmanmeii o uH(OopMalrei o 3amace BoJbl ¥ INIOTHOCTH
3arace BOJABI M IUIOTHOCTH CHEXXHOTO MTOKPOBA CHEYKHOT'O TIOKPOBa, TPEOYIOIIHecs /s
TpeOYIOIHIACS, 1711 paOOTHI CHCTEMBI paboter cuctemsl Y1711 COSMO-Ru

Y1111 COSMO-Ru

Ckpunr eject-fields.sh nacrpanBaercs ¢ momoinpr0 KOHGHUTYyparHoHHOTO (aiiia
grib_snow.nl pacrnonoxeHHOTo MO CIIeAYIOIIEMY Iy TH

Jencode_grib/grib_snow.nl



Konduryparmionnsiii - ¢aitm  grib_SnOW comepkuT psa  3adaBaeMbIX I[MapaMeTpPOB:
NX — konnuecTBo 110 gosirote, NY — kosudecTBo y3110B 1o mupote, cloneDir — myTh k MecTy, T/1e
OyzeT XxpaHuTcs pe3yibTaT padboTsl ckpunta, iValFile — myTs k pesynbTupyeniemy ¢aiiay Moysist
smfe2cosmogrid. O3HaKOMHUTBCS CO CIIUCKOM HACTPOEK, WX 3HAYCHUEM U MECTOM XPaHCHHUS
TpeOyeMBbIX TaHHBIX 11 padOTHI MOJYJISl B OTIEpAaTHBHOM Ha0Ope MOKHO B nipuiioxenuu 10.

B pesynbrate paboThl ckpunthl co3matorcs utoroBbie laf-file, kotopeie wmoryr
UCTIOJIB30BaHBI JIJIsl TOCTPOCHUS KapT NMPOCTPAHCTBEHHO-BPEMEHHOTO PACHPECICHHSI CHEKHOTO
MIOKPOBA 10 TeppUTOpUHU Poccum, a Takke MCIONB30BaThCS IS CO3/IaHUSI CKOPPEKTHPOBAHHBIX
HOJICH TEepPBOr0 NPUOJIMKEHUS, HEOOXOJUMBIX Ui pabOThl CHCTEMBl YHCICHHOTO IPOrHO3a
norogsl COSMO-RuU. B omneparuBHOM Ha0ope HTOTOBbIe (BBIXOAHBIC) (ailibl MOMYIA
pacnionaratorcs B qupektopusx OUTPUT _COSMO u ISOGRAPH, xotopsie B 3aBUCHMOCTH OT
KoH(urypauuu Mmoaenu SNOWE noctynHsl o clieayrommm myTsm:

e uist KoHuryparuu mozaenu SNOWE na cetke CFO: ./OUTPUT/CFO

e uis KoHpuryparuu monaeiu SNOWE na cetke ETR: /OUTPUT/ETR

e uist KoHpuryparuu moaenu SNOWE Ha cetke ENA: /OUTPUT/ENA

e i koHuryparuu moaenu SNOWE ua cetke CFO: ./ISOGRAPH/CFO
e it KoHuryparuu moaenu SNOWE na cetke ETR: ./ISOGRAPH/ETR
e i koHuryparuu moaenu SNOWE nHa cetke ENA: /ISOGRAPH/ENA

Pacuer monenu cHexxHoro mokposa SNOWE 11t 0/1HO# TeppuUTOpHH B CPEIHEM 3aHUMAET
HECKOJIbKO MUHYT, BpeMsi pabOThl TEXHOJOTMH 3aBUCUT OT KOJHMYECTBAa TOYEK (CTAaHIWKN) JUIs
pacueTa U JIOCTYITHBIX KOMITBIOTEPHBIX PECYPCOB.

Pesynomam:

Pesynbratom pabGotbl mMomenu SNOWE sBistoTcs exelHEBHbIE CKOPPEKTHPOBAHHBIE
laf_files ¢ napopmarmeii o 3anmace BOAbI M IUIOTHOCTH CHEXXHOTO IMOKPOBA, BPEMEHHBIC psla U
KapThl IPOCTPAHCTBEHHOTO PACIpeIeNIEH s CHE)KHOTO MTOKPOBA 10 TeppuTopun Poccuu (KapThl ¢
uHpopmanueit o: 1 — BbICOTE CHera, CM; 2 — 3arace BOJIbl B CHEre, MM; 3 — INIOTHOCTU CHEKHOTO
nokpoBa. Pesynmpratel mMozenu SNOWE MoryT B AanmbHEHIIEM NPUMEHSTCS CIENUATNCTaMU
THJIPOJIOTaMHU U METEOPOJIOTaMH, a Takke yxke ucnoib3yrores B cucteme YIIIT COSMO-Ru ms
KOPPEKIMH TI0JIEH TepBOro TNpUOMIKEeHUs ¢ HH(popMamumeid O CHEXHOM IIOKpOBE B
KBa3uonepaTuBHOM pexume. OcoOblii HMHTEpec, pe3ynbTaThl paboTrbl Mogenu SnoWE
NPECTaBIAIOT B Cydyae HEXBATKU MIJIM OTCYTCTBHS JI@aHHBIX O COCTOSTHMM CHEXHOTO ITOKPOBA, B

TPYIHOJOCTYIHBIX peruoHax Pocculickon @enepanuu.



6. bnok eusyanuzayuu pe3ynomamos



7.

Apxuenasn eepcus mooenu



8. /lanvueiiwmee pazeumue

B panpHelimieM mNaHMpyeTCs COBEPUICHCTBOBAHHME CHEKHOM «TEXHOJIOTHM» 3a CYET
BHEJIPEHUSI HOBBIX AJITOPUTMOB II0 Y4ETy 3aJCpPKaHMUs CHEXHOTO IOKPOBAa KPOHAMHU JIEPEBLEB,
YTOUYHEHHMsI W  INPOTHO3UPOBAHMS  CTPYKTYpPbl ~ CHEXHOTO IIOKpPOBA U YBEIIMYECHUS

IMPOCTPAHCTBCHHOI'O pa3pC€lICHUA MOACIIHN.



9. 3aknmwuenue

B nannom onucanuu mpecTaBieHbl OCHOBHBIE pACUETHBIC 3TAIlbl, KOTOPbIE HEOOXOAUMO
BBITIOJIHUTH JIJISl 3allyCKa CHEXKHOM «TexHoiorum». [loka3zaHbl Bce BXOMSIIUE U BBIXOJAIINE
Gaiinbl, KOTOpbIE JOKHBI OBITH B HATMYHUH 1711 KOPPEKTHOM pabOThI MPOrpaMMBbl U KPOME TOTO,
MPEIOCTAaBIIEH TECTOBBIM HAO0OpP MOJAETH, KOTOpPhIE MOXKHO 3allyCTUTh [UIsl [POCMOTpa

paboTOCIIOCOOHOCTH MOJICITH.
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Ilpunoscenue

Ilpunoscenue 1. Ipumep xoudurypanunonnoro ¢aiima (makefile) tpebyromerocst mis coopku

MO JIS

- S

# Roshydromet

# Authors:

# Hydrometeorological Research Center of Russia, 2015-2017
# Ekaterina Kazakova, Mikhail Chumakov, Inna Rozinkina,

# Vladimir Kopeykin, Evgeny Churiulin

# phone: +7(499)795-23-59

# email: catherine.kazakova@mail.ru, inna.rozinkina@mail.ru,
# v.v.kopeykin@mail.ru, evgenychur@gmail.com

SOLUTION = db2smfe.ex

FC = ifort
FCFLAGS = -i4 -r8 -check bounds -WI,--trace -extend_source
FLFLAGS =
LIBS = ~asoihmc/LibRemDB/LibServHMC_Tornado.a
COMMONPATH =../common/
COMMONOBJS = $(wildcard $(COMMONPATH)*.0)
SOURCES = $(wildcard *.f90)
MODOBJS = $(patsubst %.f90, %.0, $(filter mod_%.f90, $(SOURCES)))
OBJS = $(patsubst %.f90, %.0, $(filter-out mod_%.f90, $(SOURCES)))
ALL: $(SOLUTION)
$(SOLUTION): $(COMMONOBJS) $(MODOBJS) $(0OBJS)

$(FC) -0 $@ $(FCFLAGS) $(FLFLAGS) $" $(LIBS)

%.0: %.f90
$(FC) -c $(FCFLAGS) $(FLFLAGS) $< -I$(COMMONPATH)

clean:
rm -rf *.0 *.mod *.ex



Ilpunoscenue 2. Tlpumep 3amyckaromiero moaenb SNOWE ckpumta (Snowe_oper_1day_cfo.sh)

#.

# Current code owner:

# Roshydromet

# Authors:

# Hydrometeorological Research Center of Russia, 2015-2017
# Ekaterina Kazakova, Mikhail Chumakov, Inna Rozinkina,

# Vladimir Kopeykin, Evgeny Churiulin

# phone: +7(499)795-23-59

# email: catherine.kazakova@mail.ru, inna.rozinkina@mail.ru,
# v.v.kopeykin@mail.ru, evgenychur@gmail.com

#.

source ~/.profile
source ~/.bashrc
if [$#==23]; then
year=$1
month=$2
day=$3
else
echo 'Please, set the parameter - date.'
exit 1
fi
date="date = "${year}"."${month}"."${day}
echo $date

#=== Process for the current day == ==

case "$year"” in
"2011" ) db=AM11; if [ "${month}" == 01 ]&&[ "${day}" == 01 ]; then db=AM10; fi;;
"2012" ) db=AM12; if [ "${month}" == 01 ]&&[ "${day}" == 01 ]; then db=AM11; fi;;
"2013" ) db=AM13; if [ "${month}" == 01 |&&[ "${day}" == 01 ]; then db=AM12; fi;;
"2014" ) db=AM14; if [ "${month}" == 01 |&&[ "${day}" == 01 ]; then db=AM13; fi;;
"2015" ) db=AM15; if [ "${month}" == 01 ]&&[ "${day}" == 01 ]; then db=AM14; fi;;
"2016" ) db=AM16; if [ "${month}" == 01 |&&[ "${day}" == 01 ]; then db=AM15; fi;;
"2017") db=AM17; if [ "${month}" == 01 |&&[ "${day}" == 01 ]; then db=AM16; fi;;
"2018" ) db=AM18; if [ "${month}" == 01 ]&&[ "${day}" == 01 ]; then db=AM17; fi;;
"2019" ) db=AM19; if [ "${month}" == 01 ]&&[ "${day}" == 01 ]; then db=AM18; fi;;
"2020" ) db=AM20; if [ "${month}" == 01 ]&&[ "${day}" == 01 ]; then db=AM19; fi;;

esac

let "dif=$(date +%s) - $(date -d${year}${month}${day} +%s)"
if (( ${dif} < 604800 )); then # 7 days

db=SHOT

fi;

satDayInYear=$(date +%j -d${year}${month}${day} 1 days ago’) # For satellite
satYear=${year}
if [ "${month}" == 01 ]&&[ "${day}" == 01 ]; then
let "satYear = satYear - 1"
fi;
hour=00

#=== Settings === ==

# 1) region S ——
region='"CFO'

dkm=2

# 2) Directory ---- -
DIR=/RHM-Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS
DIR_SOFTWARE=/RHM-Lustre3.2/users/cosmo/vkopeikin/fSNOWE_OPER/software




DIR_ROOT=$DIR
DIR_COSMO_GRIB=$DIR/COSMO_DATA/GRIB_${region}
DIR_COSMO_DATA=$DIR/COSMO_DATA/DATA_${region}
DIR_SATELLITE=$DIR/SATELLITE_4KM

DIR_SATELLITE RAW=/RHM-Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SATELLITE/RAW
DIR_INTERPOLATION=$DIR/FIELD_INTERPOLATION/COSMO-${region}
DIR_SMFE_INPUT=$DIR/SMFE/INPUT/${region}
DIR_SMFE_OUTPUT=$DIR/SMFE/OUTPUT/${region}
DIR_RESULT=$DIR/RESULT_COSMO/${region}

echo 'cd '$DIR

cd $DIR

# 3) Parameters ----
srcDataType=1 # Use(1)/no(0) station observations (in case of no there
# should be forecasts for the previous day at 24,30,36,42 UTC)
interpolationMethod=1 # 1 -interpolation from SYNOP to COSMO grid (no first guess);
# only for small territories with dense SYNOP network
# 2-calculation of relations between SYNOP and first guess,
# their interpolation and first guess changes
# 3-use calculations of SMFE at each cell of COSMO-model
# grid (no interpolation, only change fields in laf-file)
sweRhoLayersCount=0 # Aamount of layers for output from snow model
cosmoGridsCount=197400
stationsCount=436
satelliteDataCount=197400
pointsCount=436

#=== Generation namelists = = = == ====
cat >$DIR/cosmo2smfe_${region}.nl <<MARKER
&cosmo2smfe
cosmoGridsCount = $cosmoGridsCount,
filename_COSMOLonLat = "${DIR_INTERPOLATION}/COSMO_lonlat.txt",
filename_surfaceHeight = "${DIR_INTERPOLATION}/hsurf.txt",
filename_snowDepth =
"${DIR_COSMO_DATA}/hsnow_cosmo_${region} ${year}${month}${day}.txt",
filename_p24Sum = "${DIR_COSMO_DATA}/prec_cosmo_${region} ${year}${month}${day}.txt",
filename_t2m0 =" ${DIR_COSMO_DATA}t2m_0_cosmo_${region} ${year}${month}${day}.txt",
filename_t2m6 = "${DIR_COSMO_DATA}/t2m 6 _cosmo_${region} ${year}${month}${day}.txt",
filename_t2m12="${DIR_ COSMO_DATA}2m 12 cosmo_${region} ${year}${month}${day}.txt",
filename_t2m18="${DIR_COSMO_DATA}/t2m_18 cosmo_${region} ${year}${month}${day}.txt",
filename_srcRho = "${DIR_COSMO_DATA}/rho_cosmo_${region} ${year}${month}${day}.txt",
filename_srcSwe = "${DIR_COSMO_DATA}/swe_cosmo_${region} ${year}${month}${day}.txt",
filename_smfeln = "${DIR_SMFE_INPUT}/smfeln_${year} ${month} ${day}.txt"
/
MARKER
cat >$DIR/snowmask_${region}.nl <<MARKER
&snowmask
year = $year,
month = $month,
day = $day,
hour = $hour,
filename_satelliteRaw =
"${DIR_SATELLITE_RAW}/NH.C17_BLND_SIM_FOR_${year}${month}${day}",
filename_satelliteData =
"${DIR_SATELLITE}/DATA/sat_noaa_${region} ${year}${month}${day}.txt",
filename_satelliteConf = "${DIR_SATELLITE}/GRID_${region}y COSMOconf.nl",
IMARKER




cat >$DIR/db2smfe_${region}.nl <<MARKER
&db2smfe

/

year = $year,

month = $month,

day = $day,

hour = $hour,

stationsCount = $stationsCount,

dBHost ="192.168.97.72",

dBName = $db,

dBCode = 260601,

filename_stationsLonLat = "${DIR_INTERPOLATION}/STATION_${region}.txt",
filename_smfeln = "${DIR_SMFE_INPUT}/smfeln_${year} ${month} ${day}.txt"

MARKER
cat >$DIR/smfecalc_${region}.nl <<MARKER
&smfecalc

pointsCount = $pointsCount,

satelliteDataCount = $satelliteDataCount,

sweRhoLayersCount = $sweRhoLayersCount,

year = $year,

month = $month,

day = $day,

hour = $hour,

filename_history = "${DIR_SMFE_OUTPUT }/history.bin",

filename_smfeln = "${DIR_SMFE_INPUT}/smfeln_${year} ${month} ${day}.txt"
filename_smfeResult = "${DIR_SMFE_OUTPUT}/snow_${year} ${month} ${day}.txt"
filename_satelliteData =

"${DIR_SATELLITE}/data/sat_noaa_${region} ${year}${month}${day}.txt"

/

MARKER
cat >$DIR/smfe2cosmogrid_${region}.nl <<MARKER
&smfe2cosmogrid

cosmoGridsCount = $cosmoGridsCount,

pointsCount = $pointsCount,

satelliteDataCount = $satelliteDataCount,

sweRhoLayersCount = $sweRhoLayersCount,

interpolationMethod = $interpolationMethod,

int2gridFactor = 1.0,

radius = 3000,

lonBottomPoint=24.0,

latBottomPoint=47.6,

filename_int2gridExe = "${DIR_SOFTWARE}/int2grid/int2grid.ex",

filename_int2gridin = "${DIR_INTERPOLATION}/synop_ex.txt",

filename_int2gridGrid = "${DIR_INTERPOLATION}/grid.txt",

filename_int2gridOut = "${DIR_INTERPOLATION}/result.txt",

filename_COSMOLonLat = "${DIR_INTERPOLATION}/COSMO_lonlat.txt",
filename_surfaceHeight = "${DIR_INTERPOLATION}/hsurf.txt",

filename_srcRho = "${DIR_COSMO_DATA}/rho_cosmo_${region} ${year}${month}${day}.txt",
filename_srcSwe = "${DIR_COSMO_DATA}/swe_cosmo_${region} ${year}${month}${day}.txt",
filename_satelliteData =

"${DIR_SATELLITE}/data/sat_noaa_${region}_${year}${month}${day}.txt",

filename_smfeResult = "${DIR_SMFE_OUTPUT}/snow_${year} ${month} ${day}.txt",
filename_result = "${DIR_RESUL T}/${year}${month}${day} snow_modif_cosmo.txt",
filename_resultLayers = "${DIR_RESULT}/${year}${month}${day}_snow_modif_layers.txt",
filename_pointsintoCOSMO = "${DIR_INTERPOLATION}/stations_into.txt",

filename_mask = "${DIR_INTERPOLATION}/mask.txt"



MARKER

#=== Run == = === = —=—=—==== = ———=—=—=—=—=—=—====
# COSMO data preparation
if [ $srcDataType == 0 ]; then

#t2m=11

grib_get_data -w indicatorOfParameter=11,table2Version=2,indicatorOf TypeOfLevel=105,level=2
${DIR_COSMO_GRIB}/Ifff01000000s >
${DIR_COSMO_DATA}/t2m_0_cosmo_${region}_${year}${month}${day}.txt

grib_get_data -w indicatorOfParameter=11,table2Version=2,indicatorOf TypeOfLevel=105,level=2
${DIR_COSMO_GRIB}/Ifff01060000s >
${DIR_COSMO_DATA}/t2m_6_cosmo_${region}_${year}${month}${day}.txt

grib_get_data -w indicatorOfParameter=11,table2Version=2,indicatorOf TypeOfLevel=105,level=2
${DIR_COSMO_GRIB}/Ifff01120000s >
${DIR_COSMO_DATA}/t2m_12_cosmo_${region}_${year}${month}${day}.txt

grib_get_data -w indicatorOfParameter=11,table2Version=2,indicatorOf TypeOfLevel=105,level=2
${DIR_COSMO_GRIB}/Ifff01180000s >
${DIR_COSMO_DATA}/t2m_18_cosmo_${region} ${year}${month}${day}.txt

# hsnow= 66

grib_get_data -w indicatorOfParameter=66,table2Version=2 ${DIR_COSMO_GRIB}/Ifff01000000s >
${DIR_COSMO_DATA}/hsnow_cosmo_${region}_${year}${month}${day}.txt

# tot_prec= 61

grib_get_data -w indicatorOfParameter=61,table2Version=2 ${DIR_COSMO_GRIB}/Ifff01000000s >
${DIR_COSMO_DATA}/prec_cosmo_${region}_${year}${month}${day}.txt
fi

#rho = 133, swe = 65
#grib_get_data -w indicatorOfParameter=133
${DIR_COSMO_GRIB}/laf${year}${month}${day}${hour} >
${DIR_COSMO_DATA}/rho_cosmo_${region} ${year}${month}${day}.txt
#grib_get_data -w indicatorOfParameter=65,table2Version=2
${DIR_COSMO_GRIB}/1af${year}${month}${day}${hour} >
${DIR_COSMO_DATA}/swe_cosmo_${region}_${year}${month}${day}.txt
$DIR_SOFTWARE/snowmask/snowmask.ex $DIR/snowmask_${region}.nl
$DIR_SOFTWARE/db2smfe/db2smfe.ex $DIR/db2smfe_${region}.nl
# Control of the return code
if [$? -ne 0 ]; then

exit 1
fi

$DIR_SOFTWARE/smfecalc/smfecalc.ex $DIR/smfecalc_${region}.nl
# Control of the return code
if [$? -ne 0 ]; then
exit 1
fi
#exit O

$DIR_SOFTWARE/smfe2cosmogrid/smfe2cosmogrid.ex $DIR/smfe2cosmogrid_${region}.nl
# Control of the return code
if [$? -ne 0 ]; then
exit 1
fi
$DIR/encode_grib/eject_fields.sh ${year}${month}${day}00 $dkm
exit 0



Ilpunoscenue 3. llpumep CKpuITa, 3aIMyCKaOMIEr0 32 OMPEACIICHHBIN MEPHO]l BPEMEHH MOJIETb

SnoWE (period_cfo.sh)

#.
# Current code owner:

# Roshydromet

# Authors:

# Hydrometeorological Research Center of Russia, 2015-2017
# Ekaterina Kazakova, Mikhail Chumakov, Inna Rozinkina,

# Vladimir Kopeykin, Evgeny Churiulin

# phone: +7(499)795-23-59

# email: catherine.kazakova@mail.ru, inna.rozinkina@mail.ru,
# v.v.kopeykin@mail.ru, evgenychur@gmail.com

#

#
source ~/.profile
source ~/.bashrc

years="2019"
for year in ${years}
do

case "$year"” in
"2012" ) months="10 11 12";;
"2013" ) months="01 02";;
"2016" ) months="11 12";;
"2018" ) months="09 10 11 12";;
"2019" ) months="09";;
esac
for month in ${months}
do
days="01020304050607080910111213141516 171819 20 21 22 23 24 25 26 27 28"
case "$month" in
"01" ) days=${days}" 29 30 31";;
"02") let "yearDiv4 = year % 4"
let "yearDiv100 = year % 100"
let "yearDiv400 = year % 400"
if [ "${yearDiv4}" == 0 |&&[ "${yearDiv100}" <> 0 ]||[ "${yearDiv400}" == 0]
then days=${days}" 29"
else days=${days}""; fi;;
"03" ) days=${days}" 29 30 31";;
"04" ) days=${days}" 29 30";;
"05" ) days=${days}" 29 30 31";;
"06" ) days=${days}" 29 30";;
"07") days=${days}" 29 30 31";;
"08" ) days=${days}" 29 30 31";;
"09" ) days=${days}" 29 30";;
"10" ) days=${days}" 29 30 31";;
"11") days=${days}" 29 30";;
"12") days=${days}" 29 30 31";;
esac
for day in ${days}
do
Jsnowe_oper_1day_cfo.sh ${year} ${month} ${day}
if [ "${year}${month}${day}" == "20190918" ]
then
exit 0
fi
done
done
done



Ipuaoxkenne 4a. [Ipumep koudurypamrornoro daiiaa snowmask CFO.nl tpebyromerocs mst
paboThl MOLYJIS

&snowmask

year = 2020,

month = 02,

day = 10,

hour =00,

filename_satelliteRaw = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SATELLITE/RAW/NH.C17_BLND_SIM_F
OR_20200210",

filename_satelliteData = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SATELLITE 4
KM/DATA/sat_noaa CFO_20200210.txt",

filename_satelliteConf = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SATELLITE 4
KM/GRID_CFO/COSMOconf.nl",
/

IMpunoxenne 46. [Tpumep konpurypannonsoro daiia COSMOconf.nl Tpebyromierocs mis
CO3J1aHus 00JIaCTH UCCIIEIOBaHUS, TPEOYIOMIECHCS 111 KOPPEKTHOU PabOThI MOTYJIS

&CosmoGrid

NorthLat=35.0, NorthLong=215.0,
CosmoN=420, CosmoM=470,
LeftLong=-3.0, LowLat=-4.5,
LongStep=0.0199524, LatStep=0.0199574
/

rie: nepBast TUHUS — koopauHaThl CeBepHOro MoJitoca

- KOJIMYCCTBO Y3JIOB MOI[GJ'IBHOI\/’I CCTKH CUCTCMBI

YIIIT COSMO-Ru

BTOpasd JIMHUA

- KOOPAWHATHI HUKHET'O JICBOT'O Y3JIa MOAEIbHOM

TPEThs JINHUS
cetku cucrembl UITIT COSMO-Ru

YCTBECPTAsd JIMHUA — niar MOI[CHBHOﬁ CCTKH



IMpunoxenne 5. [Ipumep kordurypauonuoro ¢aiina db2smfe_CFO.nl Tpedyromerocs s

paboTHI MOTYJISI

&db2smfe

year = 2020,

month = 02,

day = 12,

hour = 00,

stationsCount = 436,

dBHost ="192.168.97.72",

dBName = SHOT,

dBCode = 260601,

filename_stationsLonLat = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD _INTER
POLATION/COSMO-CFO/STATION_CFO.txt",

filename_smfeln = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SMFE/INPUT/
CFO/smfeln_2020 02_12.txt"
/



Ipunoxenne 6. Ilpumep ckpurrTa, 3amycKarolmero 3a MPOUEAYPY TOJYyYCHHS TOJeH

METEOPOJIOTHIECKUX XapaKTepucTuK Ha cetkax mojemu YIIIT COSMO-Ru.
#1/bin/bash

source ~/.profile
source ~/.bashrc

hour=00

Wd=$(date +%u)

Wd_lago=$(date -d '1 day ago' +%u)

DATE=$(date +%Y%m%d)$hour
DATE_1day=$(date -d '1 day ago' +%Y %m%d)$hour

#--- COSMO laf- and Ibff-files ------=-nmmmmmm e
DIR_OPER_COSMO=/RHM-
GPFS/users/oper/opercosmo/OUTPUT/Wday$wWd/${hour}UTC/OUT022CFO.$DATE/ibd
DIR_OPER_COSMO_DAS=/RHM-GPFS/users/oper/opercosmo/OUTPUT/das/02_CFO # At
this monent no das for CFO

DIR_OPER_COSMO_1day=/RHM-
GPFS/users/oper/opercosmo/OUTPUT/Wday$Wd_1ago/${hour}UTC/OUT022CFO.$DATE _1
day/CM_out

#--- Settings ---------------mmm oo
DIR=/RHM-Lustre3.2/users/cosmo/vkopeikin/SNOWE_ OPER/SNOWE OPER_STATIONS
DIR_GRIB=$DIR/COSMO_DATA/GRIB_CFO

cp ${DIR_OPER_COSMO_1day}/Ifff01000000s ${DIR_GRIB}/
cp ${DIR_OPER_COSMO_1day}/Ifff01060000s ${DIR_GRIB}/
cp ${DIR_OPER_COSMO_1day}/Ifff01120000s ${DIR_GRIB}/
cp ${DIR_OPER_COSMO_1day}/Ifff01180000s ${DIR_GRIB}/

#Check if the forecast has been calculated for that moment
#if test -f "${DIR_OPER_COSMO_DAS}"/laf"${DATE}"; then
# echo 'das laf-file exists'
# cp ${DIR_OPER_COSMO_DAS}/Iaf${DATE} ${DIR_GRIB}
#else
if test -f "${DIR_OPER_COSMO}"/laf"${DATE}"; then
echo 'original laf-file exists'
cp ${DIR_OPER_COSMO}/Iaf${DATE} ${DIR_GRIB}
else
exit 1
fi
#fi

exit 0



Ipuaoxenne 7. [Tpumep xordurypamrornoro daiiza cosmo2smfe_CFO.nl tpedyromerocs mst
paboThl MOLYJIS

&cosmo2smfe

cosmoGridsCount = 197400,

filename_COSMOLonLat = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD _INTER
POLATION/COSMO-CFO/COSMO_lonlat.txt",

filename_surfaceHeight = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD_INTER
POLATION/COSMO-CFO/hsurf.txt",

filename_snowDepth = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA _CFO/hsnow_cosmo_CFO_20200212.txt",

filename_p24Sum = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/fSNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA _CFOl/prec_cosmo_CFO_20200212.txt",

filename_t2m0 =" /RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA_CFO/t2m_0_cosmo_CFO_20200212.txt",

filename_t2m6 = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA_CFO/t2m_6_cosmo_CFO_20200212.txt",

filename_t2m12 = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA_CFO/t2m_12 cosmo_CFO_20200212.txt",

filename_t2m18 = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA_CFO/t2m_18_cosmo_CFO_20200212.txt",

filename_srcRho = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA_CFO/rho_cosmo_CFO_20200212.txt",

filename_srcSwe = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA _CFO/swe_cosmo_CFO_20200212.txt",

filename_smfeln = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/fSNOWE_OPER/SNOWE_OPER_STATIONS/SMFE/INPUT/
CFO/smfeln_2020 02 _12.txt"
/



Ipuaoxkenne 8. [Ipumep kouburyparmonnoro ¢aiina smfecalc_ CFO.nl tpebyrommerocs mst

paboThl MOLYJIS

&smfecalc

pointsCount = 436,

satelliteDataCount = 197400,

sweRhoLayersCount = 0,

year = 2020,

month = 01,

day = 27,

hour = 00,

filename_history = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SMFE/OUTPU
T/CFO/history.bin",

filename_smfeln = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SMFE/INPUT/
CFO/smfeln_2020_01_27.txt"

filename_smfeResult = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SMFE/OUTPU
T/CFO/snow_2020_01_27.txt"

filename_satelliteData = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SATELLITE 4
/KM/data/sat_noaa_CFO_20200127.txt"



Ipuaoxkenne 9. [Tpumep koupuryparmonsoro ¢aiina smfe2cosmogrid.nl tpedyromerocs mst

paboThl MOLYJIS

&smfe2cosmogrid

cosmoGridsCount = 197400,

pointsCount = 436,

satelliteDataCount = 197400,

sweRhoLayersCount = 0,

interpolationMethod = 1,

int2gridFactor = 1.0,

radius = 3000,

lonBottomPoint=24.0,

latBottomPoint=47.6,

filename_int2gridExe = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/software/int2grid/int2grid.ex",

filename_int2gridin = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD_INTER
POLATION/COSMO-CFO/synop_ex.txt",

filename_int2gridGrid = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD _INTER
POLATION/COSMO-CFO/grid.txt",

filename_int2gridOut = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD _INTER
POLATION/COSMO-CFO/result.txt",

filename_COSMOLonLat = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD_INTER
POLATION/COSMO-CFO/COSMO_lonlat.txt",

filename_surfaceHeight = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD_INTER
POLATION/COSMO-CFO/hsurf.txt",

filename_srcRho = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA_CFO/rho_cosmo_CFO_20200129.txt",

filename_srcSwe = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/COSMO_DAT
A/DATA _CFO/swe_cosmo_CFO_20200129.txt",

filename_satelliteData = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SATELLITE 4
KM/data/sat_noaa_ CFO_20200129.txt",

filename_smfeResult = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/SMFE/OUTPU
T/CFO/snow_2020 01 29.txt",

filename_result = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/RESULT_COS
MO/CFO/20200129 snow_modif_cosmo.txt",

filename_resultLayers = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/RESULT_COS
MO/CF0/20200129 snow_modif_layers.txt",

filename_pointsintoCOSMO = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/fSNOWE_OPER/SNOWE_OPER_STATIONS/FIELD_INTER
POLATION/COSMO-CFO/stations_into.txt",

filename_mask = "/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/FIELD_INTER
POLATION/COSMO-CFO/mask.txt"



Ipuaoxkenne 10. IIpumep koudurypannonnoro daiiza grib_snow.nl tpebyromerocs mis

pabotsl ckpurnra eject_fields

&I0

NX=1000,

NY=500,

cloneDir="/"

iValFile='/RHM-
Lustre3.2/users/cosmo/vkopeikin/SNOWE_OPER/SNOWE_OPER_STATIONS/RESULT_COS
MO/ENA/20200129 snow_modif _cosmo.txt'
/



