AKETbI MPOrPAMM A1 PETUOHAJZIBHOIO
EJIMPOBAHNA METEOPOJIOIMYECKUX MOJIEN C
OKMUM NPOCTPAHCTBEHHbBIM PA3SPELLUEHUEM

Boromonos B.1O., Nlopaos E.T1
HCMuUMym MOHUMOpPUHaa Kaumamuyeckux u skono2udeckux cucmem CO PAH)




MeTononorus

annsaums WRF ARW moaenn Ha uccheayemon obnractm: Boibop gomeHa.
HKa BJIMAHUA FPaHUYHbIX YC/1I0BUM Ha pOpMUpPOBaHUE NOJEN.

ponka ¢raroB 1 napameTpmsaumnm: Mukpodpusmka- Cxema TomncoHa, AN
HHOBOMNHOBOIO MU3ny4YeHns- RRTM, ana npusemMHoro cnosi- Eta mogens,
3emHoro cnosi- NOAH mogenb, And ninaHeTapHbIX rpaHNYHbIX YCNOBUN-
a Meno-Amapga, cxema ans napametTpusaunm Ky4eBbix 0bnakos- cxema
a —®putya. (noabopka noaxoaawen Anddy3MoHHOM CXeMbl, MUKPOPUINKN U
MYHbIX YCI0BUIA)

naaund. cpaBHeHne C AdHHbIMU CTAHUUOHHDbIX M3MepeHVIl7l,
AYHOIo Xxoga n ocpeagHeHHbIX BeﬂVI‘-IVIH).

aHn3aumsa paboTbl MOAENM HA Pa3INYHbIX apXuBax OaHHbIX:

40, Jra -25, Reanalisys -2 NCEP

Tpourka 1 oTrnagka paboTtbl MOAENU B NapanfienbHOM pexnme:

YCK MoAenun ¢ npumeHeHnem bubnumotek openMP Ha 8 agepHon MalunHe
4YeT nonen MetTeoBennymnH Ha uctopudecknun nepuon ¢ 1990 no 2000 roa

O€HMe AaHHbIX CTAaHUMOHHbLIX U3MepPEeHUNn, aganTauma moaenu ans
OTbl Ha AONTrMN NpomMexyToK BpemeHn(downsceing Sfc Temnepartypbl)




Dusnyeckme onyumm 1 cxemol

11 cxem ana mukpomnsmnkm (cxema Kecnepa, cxema JImHa,
oaHomomeHTHaa WRF cxema 3 ro knacca, ogHomomeHTHaa WRF
cxema 5 ro knacca, NCEP cxema, ogHomomeHTHasa WRF cxema 6
ro Kknacca, cxema Flogoapaga, cxema ToMncoHa, AByX MOMEHTHas
cxema Mopwuca, asyx momeHTHaa WRF cxema 5 ro knacca, aByx
momeHTHasas WRF cxema 6 ro knacca);

4-n cxembl Ana gnMHHoBornHoBoro nany4vyeHus (RRTMG cxema,
GFDL cxema, CAM cxem, RRTM cxema);

5 cxem A1 KOPOTKOBOJTHOBOro usany4veHus (cxema [yoxus,
cxema ['oggapTta anga KOpoTKOBOMNHOBOro nanyyvyenuda, GFDL ans
KOPOTKOBOMNHOBOro usnyyenmsa, CAM onst KOpOTKOBOSTHOBOIO
nanyvyenma, RRTMG gna KopoTKOBOMHOBOIO N3MyveHus);

5 cxem Aonsa noBepxHocTHoro cnosf (cxema MMS mogenum, cxema
ETA mogenu, cxema lNnenma-Xeto, cxema QNSE, cxema MYNN),

4-n mogenu noacTunarLwen nosepxHocTn (Mmogens Noah,
moaenb RUC, mogens lNnenma-Xeto, moaens XCEC);

9 cxeM nNnaHeTapHOro NOrpaHU4YHoOro crnos;

2 cxembl gna puddy3nm (cxema ropusoHTanbHon andpdysum 6 ro
nopsiaka);

18 onuumn ana auddysuu;
5 TUNOB OOKOBbLIX NPAHUYHbIX YCITOBUM.




O€HMe AaHHbIX CTAHLUUOHHbLIX U3MEPEHUN:
aHanM3 MeToaoB, NOAroToBKa U
KOHBEPTUPOBaHUE BXOAHbBIX AAHHbIX.
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«WRF ARW komnnekc»

—
Real Data
> wpPe = Initialization -
Aannvie ¢
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nabnogenumn




r HanNn3 UMEOLLMXCA KapT TUMNOB
| 3eMnenonbL30BaHUs

‘I’ USGS ¢ MPOCTPaHCTBEHHbIM pa3pelleHnem: 55 KM, 18.5 KM., 9.25 KM.,
3.75 KM., 0.925 KM.

24 — TWIMNa 3eMJ1eMNoJib30BaHNIA

Land Use and Land Cover Characterization within Air Quality Management Decision Support

Systems: Limitations and Opportunities. Maudood N. Khan, William L. Crosson. February
2007

[NanHble MODIS ang mogenu noactunarLen

NOBEPXHOCTU NOAH c NPOCTPAHCTBEHHbLIM pa3peLLlEHUNEM:
0.925 km.

20 — TnNa 3emnenosib3oBaHnn
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[py3eMHbIV SHEpreTUYeCcKnm
- 6anaHc

AKKYMynmMpoBaHue BOAbI
VicnapeHwne

Noah moaenb noactunatoLleun
noBepxHoCTU (NCEP)

ATMOSPHERIC FORCING (near surnes)

RADIATION FORCING (a

PRECIPITATION :‘.//t(. . DOWNWARD SOLAR
| Community Noah ~ comwwowoww
SURFACE PRESSURE land-surface model { ’

WIND »
5
) )
Lot
almespheric ac

1111111111111

(AAddddddvedd. TRANSPIRATION (Er)
»

PRECIPITATION (o RA
TennonpoBOAHOCTb MOYBbI cANOPYWATER iotom e | LONGWAVE
MHoroypoBHeBas Mogeb conpeNsaTON I SUBLIMATION r
DIRECT S0IL to.from snowpack terrestrial
nouBbl (AMPPY3nA, HAKONNEHWNE gymrpce l EVAPORATION f {
RUNOFF | SNOWMELT ! ,
Tenna ANA pasiniHbIX £ a_w S—
A
MOYBEHHbIX TEKCTYP) : b b
Mpouecchbl 3amMep3aHus : MORTURE FLUX MlEAT FLu
Oz HOypoBHEBas Mogenb ? suenoorzone v 7
e
CHEXHOro NoKpoBa 1 ero  MOISTUREBUDGET (oo o HEAT BUD(
pacnpejefieHns : !
STATE VARIABLES SURFACE PARAMETERS
BavaHve HeoAHOPOAHOTO CANOPYWATER | SOLWATER  SwoW WATER CAEEN VEGETATIONFRACTION
SCILICE SOIL TEXTURE SLOPE

CHEXXHOIoO NOKPbITUA Ha

MPU3EMHbIE NOTOKM ftp //itp.emc.ncep.noaa.gov/mmb/gep/ldas/inoahlsm

- Noah LSM tested in various land-surface mode
intercomparison projects, e.g., PILPS 2a, 2c, 2d,
GSWP 1 & 2, Rhone, DMIP, GLACE.




' pmar. Viccnegyemaa obnactb. Pa3pelueHue.
' HavanbHble 1 rpaHU4HbIE YCNOBUS

‘l o JlaHHble xpaHaTcsa B popmaTe NetCDf
e 3anagHasa Cnbupe C.-HO. 2500 kM 3.-B. 2000 km

e [lpocTpaHcTBEHHOE pa3spelleHme 20 KM (BO BJIOXEHHbIX
06.1aCTAX 10 KM)

* BpemeHHOM war nonen 6 4acos

* cTopnyeckmmn nepmog 1990-2000

* ERA 40 + ERA 40 Interim (Surface)

e JlaHHble NCEP

e KapTta Tnnos 3emsienonb3oBaHna USGS (24 Tuna)

e Baanaunpyemble nepemMeHHble B NPU3EeMHOM CJ/l10€:
TemnepaTtypa, CKOpOCTb BeTpa



[Tony4yaemblie nepeMeHHble

3D fields (3 hourly)

U: x-wind component

V: y-wind component

W: z-wind component

H: Geopotential Height

T: Potential Temperature

P: Pressure

QVAPOR: Water Vapor Mixing Ratio
QCLOUD: cloud water mixing ratio
QRAIN: Rain Water Mixing Ratio
QICE: Ice Mixing Ratio

QSNOW: Snow Mixing Ratio

3D fields (hourly)

TSLB: Soil Temperature

SMOIS: Soil Moisture

SH20: Soil Liquid Water

fields (3 hourly) 2D fields (hourly)
Fraction of Frozen Precipitation

SST: Sea Surface Temperature
POTEVP: accumulated potential evaporation
SNOPCX: snow phase change heat flux
SOILTB: bottom soil temperature
Q2:QVat2M

T2: TEMP at2 M

TH2: POT TEMP at 2 M

PSFC: SFC PRESSURE

Uu10: Uat10 M

V10:Vat10 M

SMSTAV: Moisture Availability
SMSTOT: Total Soil Moisture

SFROFF: Surface Runoff

UDROFF: Underground Runoff
SFCEVP: Surface Evaporation
GRDFLX: Ground Heat Flux
ACGRDFLX: Accumulated Ground Heat Flux
ACSNOW: Accumulated Snow
ACSNOM: Accumulated Melted Snow
SNOW: Snow Water Equivalent
SNOWH: Physical Snow Depth



2D fields (hourly)

RHOSN: Snow Density

CANWAT: Canopy Water

TSK: Surface Skin Temperature

RAINC: Accumulated Total Cumulus Precipitation

RAINNC: Accumulated Total Grid Scale Precipitation

SNOWNC: Accumulated Total Grid Scale Snow And Ice
GRAUPELNC: Accumulated Total Grid Scale Graupel

SWDOWN: Downward Short Wave Flux At Ground Surface

GLW: Downward Long Wave Flux At Ground Surface

ACSWUPT: Accumulated Upwelling Shortwave Flux At Top
ACSWUPTC: Accumulated Upwelling Clear Sky SW Flux At Top
ACSWDNT: Accumulated Downwelling Shortwave Flux At Top
ACSWDNTC: Accumulated Downwelling Clear Sky SW Flux At Top
ACSWUPB: Accumulated Upwelling Shortwave Flux At Bottom
ACSWUPBC: Accumulated Upwelling Clear Sky SW Flux At Bottom
ACSWDNB: Accumulated Downwelling Shortwave Flux At Bottom
CSWDNBC: Accumulated Downwelling Clear Sky SW Flux At Bottom
ACLWUPT: Accumulated Upwelling Longwave Flux At Top
ACLWUPTC: Accumulated Upwelling Clear Sky Longwave Flux At Top
ACLWDNT: Accumulated Downwelling Longwave Flux At Top
ACLWDNTC: Accumulated Downwelling Clear Sky Longwave Flux At Top
ACLWUPB: Accumulated Upwelling Longwave Flux At Bottom
ACLWUPBC: Accumulated Upwelling Clear Sky Longwave Flux At Bottom
ACLWDNB: Accumulated Downwelling Longwave Flux At Bottom
ACLWDNBC: Accumulated Downwelling Clear Sky Longwave Flux At Bottom
OLR: TOA Outgoing Long Wave

EMISS: Surface Emissivity

PBLH: PBL Height

HFX: Upward Heat Flux At The Surface

QFX: Upward Moisture Flux At The Surface

LH: Latent Heat Flux At The Surface

ACHFX: Accumulated Upward Heat Flux At The Surface

ACLHF: Accumulated Upward Latent Heat Flux At The Surface



none cpeaHen TemnepaTypbl 3@ UOAb 1990 roZ Ha OCHOBE

moaenn VWRF ARW

HYSTOWKA
19,51

Barabinsk

2061

KOLPASE VO
S

Temme paTypa

@ GVB1 Events
GVB_July_1990_rastr.im
<VALUE>
mm19.21-19 .40
19,40 - 19,52
19,52 - 19.64
mm19.64 -19.78
mm19.78- 19,94
19,94 -20.13
—20,13 -20.35
—20.35 - 20,60

none cpejHen TemnepaTypsbl 3a UOJIb 1990 rog Ha ocHoBe ['C

MHTEPNONALNN



Surtace Temperature
Sea Level Pressure (hPa)

59°N
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76°E 78°E 80°E 82°E
Sea Level Pressure Contours: 1000 to 1004 by 4

Surface Temperature

0 3 6 9 12 15 18 21 24 27 30 33 36 39
. TeMmnepaTtypa Ha NoBepxHOCTU, 12 yacoB OHSA

6.2006 r., Mogenb WRF, npocTtpaHcTBEHHOE

paspeLueHme - 10 km.
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TOoA BNOXEHHbIX obnacten: bonbLioe
BacroraHckoe 60noTo.

Surtace Temperature
Sea Level Pressure (hPa)
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Sea Level Pressure Contours: 1000 to 1000 by 4

Surface Temperature
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Puc. 3. TemnepaTtypa Ha noBepxHocTu, 18 yacoB Beyepa
22.06.2006 r., Mogenbs WRF, npocTpaHcTBEHHOE
paspeLlueHue - 10 Km.



Average daily temperature ot 2m, 2/2/1999 (WRF model output)
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Puc. 4. CpegHecyTodHas Temnepartypa Ha 2 M, 2 geB. 1999 r., Mogens WRF,
NPOCTpPaHCTBEHHOE paspeLueHune - 20 Km.




7 [1naHbI

"Banm,u,au,m, OLieHKa nofny4yaeMblX apxXmBoB
‘ll'l poduien ckopocTn BETPa

ichonb3oBaHMe 4aHHOMo apxXmMBa B KayecTBe
OCHOBbI A1 BbINOJIHEHUNSA TEMATUYECKMX
MPOEKTOB, UCCNEeA0BAHMSA MeKOMACWTAbHbIX
CTPYKTYP M HEOAHOPOAHOCTEN B MPU3EMHOM
cnoe.




Cnacmbo 3a BHMMaHue!

bogomolov@scert.ru




