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Oxnpaembin pesynbtat Ha 2023 rog,

PCBYHBT&TBI dHAJIN3ad KaYCCTBA IIPOIHO3ad OCHOBHBIX

METEOPOJIOrHIECKUX XapakTepucTukK M1t mogenan COSMO u
ICON-LAM.

TecToBas oreparuBHAasE TEXHOJIOTHS YMCICHHOIO IMIPOTHO3a IIOTOIbI
BBICOKOT'0 pa3penieHus Ha 0a3e moaenu ICON-LAM



OXXnpgaembin pe3ysibTaT BbIMOJIHEHUA TEMDbI

OneparuBHasA TEXHOJIOTHS YHCICHHOIO IMPOTHO3a IOTOAbI
BBICOKOTO pa3penieHnss Ha 0Oaze mogenn ICON-LAM Ha
cynepkoMnbrotepe Cray-XC40 g Ypano-CuOHpCKOro
peruoHa (BeChb PErHOH — IIar CeTkhu 6,6 KM U 2,2 KM,
IPOMBIIIICHHBIE TeppuTOprH 3amnagHor Cuoupu — mar 1,2 km
C INPHMEHCHUEM BJIOKCHHBIX CETOK IJIs pPEIICHHS 3ajad
METCOpPOJIOTUHA I KPYHHBIX TOPOACKHX arjioMepalun).
Pe3ynprarbl OLIEHOK MNPEACKA3YEMOCTH OIACHBIX SBJICHUU
[MOTOJIbI 10 JaHHOU MOJIEJIN.



Tekywasa cuctema nporHozos COSMO-RuSib ¢ ncnonbsosaHuem nosnen atmochepbl GFS 1
npu3eMHbIX 1 noYBeHHbIx ICON DWD (G/I)

ICON: rho_snow, h_snow,

t_snow, t_ice*, h_ice*
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KoHdpurypaummn COSMO

Model version 6.0

Horizontal grid resolution and grid points 6.6 km/760x540 2.2 km/670x450
Number of vertical layers (up to 50 hPa) 40 50
Topography GLOBE NOAA/NGDC (30s) ASTER METI/NASA (1s)
Simulation length 72 h 48 h

Output data time step 3h 1h

Integration time step 60 seconds 20 seconds

Initial and lateral boundary 13.2 km COSMO < 0.25° GFS (ATM) 13.2 ICON 6.6 km COSMO

global DWD (SOIL)

Model start time

00, 06, 12, 18 UTC

Processing IBC

INT2LM utility v. 3.0

Microphysics schemes

Scheme with cloud water and cloud ice

Graupel scheme with prognostic cloud water, cloud ice,
and graupel

Type of parameterization for evaporation of
bare soil

BATS version

Resistance version (Schulz, Vogel, 2016)

Canopy parameterization with respect to
surface energy balance

Canopy energetically not represented

Skin temperature formulation by Schulz
and Vogel (2017), based on Viterbo and
Beljaars (1995)

Land surface physics scheme

Multilayer land surface model TERRA

+TERRA_URB

Deep convection

Tiedtke Mass-Flux Scheme

Explicit (cloud-resolving) simulation




COSMO-RuSib oT pasznnyHbIx HayanbHbIX AaHHbIX. TeMnepaTypa BO3ayxa

[MnaHupyeTca 06HOBUTL 3HaueHus: 3uma tkhmin = 1.0 -> 0.7]

fiHBapb COSMO 6.6 [49-65CLL, 50-150B/] NioHb COSMO 6.6 [49-65CLL, 50-150B1]
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HaBneHue Ha ypoBHe MopHA

fiHBapb COSMO 6.6 [49-65CLL, 50-150B/] NioHb COSMO 6.6 [49-65CLL, 50-150B/]
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CkopocCTb BeTpa

finBapb COSMO 6.6 [49-65CLL, 50-150B/] NioHb COSMO 6.6 [49-65CLL, 50-150B/]
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Ocagku [>= 0.1MM 3a 12 yacos]
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[MporHocTmn4yeckas cuctema Ha 6ase ICON-LAM

conf
— set common.sh
— set _ini 1lbc.sh
— set model.sh
— extpar
— RuSib2
— RuSib2_RuSibl
— RuSib6 — diffusion
— icon-sib2.sh — dynamics
— icon-sib6.sh A EXYPar
— preprocessing — gribout
— create ini.sh — grid
— cr'eate:lbc .sh : gr:ig;ggn
— helpers.sh | interpol
— Llogs ' e
—— model_1links.sh L 1imarea
— template L 1nd
— cm_state ini.sh — nonhydrostatic
— cm_state 1lbc.sh — nwp_phy
— cm_state model.sh — nwp_tuning
— MODEL — output
icon master — parallel
map file.ana = :3glatl°"
RuS%bZ . — sleve
RuS:!.bZ_RuS:Lbl—_ transport
RuSib6 -

turbdiff



ICON nonhydrostatic limited-area model

Model version 2.6.6

Horizontal grid resolution and grid points Unstructured 6.6 km/409968 Unstructured 2.2 km/302568
Number of vertical layers (up to 50 hPa) 60 65

Topography GLOBE NOAA/NGDC (30s) ASTER METI/NASA (1s)
Simulation length 72 h 48 h

Output data time step 3h 1h

Integration time step 60 seconds 20 seconds

Initial and lateral boundary ICON-DWD(Archive), ICON-HMC(Cases) 6.6 km ICON

Model start time 00, 06,12, 18 UTC

Processing IBC Icontools 2.5.3

Long and shortwave radiation scheme Rapid Radiative Transfer Model (RRTM) (Mlawer et al., 1997)
Microphysics schemes Single-moment scheme 3-cat ice: cloud ice, snow, graupel (Seifert, 2008)
Subgrid scale orography scheme Lott et al., 1997

Turbulence scheme Prognostic TKE (Raschendorfer, 2001)

Surface layer scheme TKE-Based

Land surface physics scheme Tiled TERRA

Shallow convection Mass-flux shallow (Tiedtke, 1989)

Deep convection The Tiedtke-Bechtold scheme Explicit (cloud-resolving) simulation




CpaBHeHune nporHosos no mogenam COSMO u ICON-LAM, 6.6 km 2021 rog.

TemnepaTtypa Bo3fgyxa

fHBapb 2021r, 6.6 km [49-65CLL, 50-150B/] WioHb 2021r, 6.6 kM [49-65CLL, 50-150B1]
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HaBneHue Ha ypoBHe MopHA

fiHBapb 2021r, 6.6 km [49-65CLL, 50-150B/] WioHb 2021r, 6.6 kM [49-65CLU, 50-150B/]
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CkopocCTb BeTpa

fiHBapb 2021r, 6.6 km [49-65CLL, 50-150B/] NioHb 2021r, 6.6 kM [49-65CLL, 50-150B/]
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Ocagku [>= 0.1MM 3a 12 yacos]

i fAiHBapb 2021r, 6.6 km [49-65CLL, 50-150B4] - WioHb 2021r, 6.6 kKM [49-65CLL, 50-150B/1]
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HoBocunbupck, 4 ceHTabpa 2023

*MC YuebHas 3apernctpupoBana rpag amaMmeTpom S0Mm



HauyanbHoe none ot ICON-HMC, G/I. MNMporHos 6.6 KM oT 4 ceHTs6psa 2023 00 BCB
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HauyanbHoe none ot ICON-HMC, G/I. MNMporHos 6.6 KM oT 4 ceHTs6psa 2023 00 BCB
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PoauTtenbckoe HadanbHoe nosne [ICON-HMC PoaunTtenbckoe Ha4vasnbHoe none GFS-ICON
HayanbHble gaHHble COSMO 2.2: TemnepaTypa Bo3ayxa
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[1naHbl U NpefnoXeHunA

JINEY:ISH
o I[opa60TKa TCXHOJOI'HU YUCIICHHOI'O HpOI‘HOSa IIOT'0IbI BBICOKOT'O p&BpGIlIeHI/ISI Ha 6&36 MOACIIN
ICON-LAM;

® OI_[CHKI/I IMPOTrHO30B I BJIOKCHHOI'O JOMCHA C IPUMCHCHUCM TCIICCKOIIU3alluH,
OHCHKI/I MNpeaACKa3syCMOCTHU OIMTaCHBIX SIBJICHUU II0rOabI,

YcTaHOBUTH NMPUYMHY yBEIUYEHUS OMKMOKU B ckopocTH BeTpa Ayt I[CON B 3uMHMI niepHo.

IIpenJioxeHus:
e Hacrtpouts cxemy kBazu-onepatuBHbIX TPOTrHO30B [CON-LAM ¢ ropu30oHTAIBHBIM IATOM CETKH OT
nojei nodansHoro nporuo3a ICON-HMC;

e Hauarp HakoIIeHUE JaHHBIX JJIsI BEpU(PUKALIMU TPOTHO30B 1.2 sl OATOTOBKU K NIEPEXOAY
COSMO -> ICON.



