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BbICOKOMPON3BOANTEIIBHbIN
BbIYHMC/TUTE/IBHBIN KOMIJIekC Pocriugpomera

SGIALTEX 4700 SGI ICE 8200 PCK TOPHAAO
Tvn Intel Itanium 2 Intel Xeon Intel® Xeon® E5-2600
NpPoLIeCCOpPOoB (2-apepHbIN) (4-apepHbIN) (8-AAepHbIN)
KonunyectBo sigep / 13/ 1771 96 /
agep Ha ysen / 128 / 8/ 16/
Bcero sgep 1664 1416 1536
On. namATb Ha A[po 4 F6anT 2 F6anT 4 F6anT
Mnkosan 11 Tcbronc | 16 Tcononc | 35 Tdpnonc
Npou3BOoANTENbHOCTb

1 Tononc = 102 onep/cek =1 000 - 10° (TbicAYa MuUnNIMapaoB onep/cek.)
35 Tdononc = 35 - 1012 = (350/2)/5 - 10° - 10% = [(350/2 - 10°]- [10°6/5] =
= (175 - 10° > HaceneHusa Poccun) - 200 000 onep/cek
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CUCTEMA
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TEXHOAOIMMA KOPPEKLIUK NO T2m :  AHAAU3 PE3YABTATOB

Mpoduns TemnepaTtypbi no NparHosy ot 13.02.12 12 UTCHa 24 yaca W No AUCTaHUMOHHOMY 30HAWPOBAHWUIO, Mpodmnb Temrnepatypbi nNo NporHosy ot 26.02.12 00 UTC Ha 24 yaca v 1o AUCTaHUMOHHOMY 30HAMPOBaHMIO,
h,m CTaHUMOHHbIE M a3P0/I0THYECKME M3MEDEHNA 3a TOT XKe CPOK h,m CTAHLMOHHbIE 1 a3PONOTHYECKME U3MEPEHHA 3a TOT e CPOK S~
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Examples of forecasts of T profiles with comparison with data of atmospheric
sounding
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TEXHOAOIMMA KOPPEKLIUK NO T2M : AHAAU3 PE3YALTATOB

Xog, TemnepaTypsl Ha ypoeHe 2m no npordosam ot 13.02.12 00 UTC M No gaHHbIM U3MEPEHUIA

X0/ TemnepaTypbl Ha YPOBHe 2M Mo NporHo3am oT 18.02.12 12 UTC 1 No JaHHbIM U3MEPEHUi
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NMPUMEPbI CPABHEHUA NMPOTHO30B OCAAKOB ¢ T2m:
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YCBOEHUE AAHHDbIX:
PEAAUSAUUA TEXHONOTUKU NUDGING B TMAPOMETLEHTPE POCCHUM :
AHaAU3 pe3yAbTaToB

o N O G A DN R O R N WS OO N ®
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0O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78

OLIUBKA T2M “OlEP” U “NUDGCAST".

PASHOCTb: OLUUBKA OPER - OLUUBKA NUDGCAST:
POSITIVE - FORECAST WITH DA IS BETTER,
NEGATIVE - FORECAST WITH DA IS WORSE.
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PETMOHAAbHOE YCBOEHUE AAHHbIX: PEAAU3ALIUA TEXHOAOTUU «NUDGING»

download GME |00UTC| 0BUTC | 12UTC | 18UTC
start 02:50f 08:50 | 14:50 | 20:50
end 03:25 09:10 | 15:25 | 21:10
Time work 00:35| 00:20 | 00:35 | 00:20
OOUTC | OBUTC | 12UTC | 18UTC RUO7 00UTC 06UTC 12UTC 18UTC
02:50, 08:50 14:50  20:50 start 02:30, 02:50 08:30 0850 14:30 14:50 20:30| 20:50
03:30, 09:10 15:30 21:10 end 02:50, 03:30 08:50 09:10 14:50 15:30 20:50 21:10
00:40, 00:20  00:40  00:20 Time work 00:20, 00:40 00:20 00:20 00:20  00:40  00:200 00:20
OO0UTC | OBUTC | 12UTC | 18UTC RUO2 18UTC | OOUTC 06UTC 12UTC 18UTC
03:30, 09:10 15:30 21:10 start 01:000 01:10 01:20 07:00 07:10 07:20 13:10 13:20 13:30 19:00 19:10 19:20
05:10f 10:50 17:10  22:50 end 01:10f 01:20 03:10 07:10 07:20 09:00 13:20 13:30 15:10 19:10 19:20 21:00
01:40f 01:40 01:40  01:40 Time work 00:10, 00:10 01:50 00:10 00:10, 01:40 00:10 00:10 012:40 00:10 00:10 01:40

OnepartuBHbIN
PEXUM

COSMO-RUO7
7
COSMO-RUO2
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PacrnonoXeHue MeETEOPOAOrMUYECKUX CTAHLMU
PocruppomeTta u BbluMcAuTEAbBHAA ceTka COSMO-RU2

Kordon Laura

(o)
Image © 2012 GeoEye

© 2012 Cnes/Spot Image C l > th

© 2012 GIS Innovatsia ]()() Q ear
US Dept of State Geographer iy

Nata cuemkn: 8.9.2010 % 2011 43°39'07.61" C 40°15'09.82" B BbicoTa Haa ypoBHeM mopsa: 1779 m O630p ¢ BbicoTbl  14.52 kM ()

COSMO General Meeting 2012, Lugano, September, 10-13
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HanpaBaeHue 2 ([TporHosupoBaHUe B TOYKaxX COPEBHOBAHUN )

1.1. Pa3BuTUe CTaTUCTUUECKOIO MOCT-NPOLIECCUHIa AAS AAyH-
CKaWAUHra

- CTATUCTUYECKASA KOPPEKLIUA C «<KOPOTKUM» MEPUOAOM
HACTPOUKU
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OwwKM6KM NPOrHO30B A0 U NOCAE NPUMEHEHUA PUALTpa KaamaHa

AAR pa3AMUHbIX NAapaMeTpoB puUALTpaumun, ¢espanb 2012
(cpeaHee OTKAOHEHME(BEPXHEE) N CpeAHEKBAAPATUUECKOE (HUXHEE))

HayaAbHbIH Tp=7; Td=1 Tp=7; Td=1 Tp=7; Td=1

SIS NpPOrHo3 np=7; nd=1 np=14; nd=2 np=21; nd=3
KKpacHas 2,86 0,18 0,4 0,39
NoAsiHA 3,89 2,55 2,3 2,19
Aubra -1,86 0,38 0,26 0,2
3,48 2,59 2,72 2,78
KobaoH Aavpa 53 0,41 0,46 0,47
PAOH Aayp 6,17 3,14 2,95 2,01
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PacrnonoXeHue MeETEOPOAOrMUYECKUX CTAHLMU
PocruppomeTta u BbluMcAuTEAbBHAA ceTka COSMO-RU2

Kordon Laura

(o)
Image © 2012 GeoEye

© 2012 Cnes/Spot Image C l > th
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US Dept of State Geographer iy
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COSMO General Meeting 2012, Lugano, September, 10-13
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MOJIEJb
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ME3OMACLUTABHbIN METEOPOJIOrTMYECKUN NAHOLWA®T
« BEJIMKOBPUTAHUA: UM

C 1 okta6pa 2009 r. Pocrugpomet saiBnsieTcA
NONMTHOMNPAaBHbLIM YFIEHOM KOHCOpLUyMa.

« METEOPONOIMM4YECKHUE
KOHCOPUWYMbI EBPOIbI: *

-- ALADIN
(Aire Limitée Adaptation dynamique

Développement InterNational), f
(Dpanumus); ‘i

-- COSMO
(The Consortium for Small-scale
Modeling), (l'epmanusn);

-- HIRLAM j
(HIgh Resolution Limited Area Model),
(CxanauHaBCcKHe CTPaHBbI); -

« CIHNA: WRF - ARW (Advanced Research WRF),
WRF - NMM (Nonhydrostatic Mesoscale Model)

29
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Texkymas
noroaa

Onucanue TEKyIIUX ¥ MPOTHOCTHYECKUX MAPAMETPOB MOT0AbI B
uHTepBaJje 0-2 yaca ¢ MOMeHTAa HAOJIIOIeHUS.

CBepxXKpaTKOCPOYHbI

Onucanue napaMeTpoB Noroabl B untepnaJe 0-12 yacon

KparkocpouHblii Onucanue napaMeTpoB NMOroAbl B HHTEepBaJje 12-72 yaca

CpenHecpoYHbId Onucanue napaMeTpoB NMOroabl B HHTEepBaJe /2-24(0 yacon

Pacuumnpennblil Onucanue napaMeTpoB noroabl B unTepBase 10-30 aueii, 00bIYHO
OCPEeIHCHHBIX U BBIPAKCHHBIX KaK OTKJIOHEHHUE 0T 3HAYCHUM
KJIMMATa 32 3TOT Mepuo/l

Joarocpoynblrii: HNurepsan Bpemenu ot 30 aueit 10 2 jger

- MeCAYHBIA 0030p,

- TpeXMeCAYHbIH HJIH
90-1HeBHBIH 0030p,
- Ce30HHBIH 0030p.

Onucanue OCPeAHEHHbIX MAPAMETPOB NOI0Abl, BHIPAKEHHbIX KAK
OTKJIOHEHHE OT KJIMMAaTHYeCKHUX 3HAYEeHHI 7TOro Mecsa.
Onucanue OCPeAHEHHBIX MAPAMETPOB MOI0Abl, BHIPAKEHHBIX KAK
OTKJIOHEHHE OT KIMMATHYECKHX 3HAYeHuM 3a 3Ti 90 qHei.
Onucanue OCPeAHEHHBIX MAPAMETPOB MOI0Abl, BHIPAKEHHBIX KAK
OTKJIOHEHHE OT KJIMMATHYeCKUX 3HAYEHHI 32 3TOT CE30H

IIporno3 kaumara:
- IPOrHO3 U3MEHYUBOCTH
KJIMMATA,

- IPpCACKa3aHuEe KiinMara.

IIporuo3 Ha cpok 0oJiee, yem 2 roja.

Onucanue 0kMAaEeMbIX IAPAMETPOB KJIMMATA, CBA3aHHBIX C
BApUAIUSMH MEKIOJ0BbIX, I€KAJTHbIX 1 MHOTOIEKATHbIX
AHOMAJIMH KJIMMATA.

Onucanue 0kuUAAEMOro OyIyIliero KJiuMara, BRJI4as 3pdexrol
KaK NPUPOAHOI0, TAK U AHTPONOIeHHOI'0 BO3AeiiCTBUS

CpOoKK NPOrHO308 NOroAkl No TepmuHonornn BMO =
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Nowcasting

A description of current weather parameters and 0 -2 hours
description of forecasted weather parameters

A Very short-range

Up to 12 hours description of weather parameters

n
-
o
-~
—+
i
Q
-
Q
o

Beyond 12 hours and up to 72 hours description of weather
parameters

Medium-range

Beyond 72 hours and up to 240 hours description of weather
parameters

Extended-range

Beyond 10 days and up to 30 days description of weather
parameters, usually averaged and expressed as a departure from
climate values for that period.

Long-range
Monthly outlook

Three month or 90 day
outlook

WEATHER FORECASTIBIIG RANGE

Seasonal outlook

From 30 days up to two years

Description of averaged weather parameters expressed as a
departure (deviation, variation, anomaly) from climate values for
that month (not necessarily the coming month).

Description of averaged weather parameters expressed as a
departure from climate values for that 90 day period (not
necessarily the coming 90 day period).

Description of averaged weather parameters expressed as a
departure from climate values for that season.

© Climate forecasting
Climate variability
prediction

Climate prediction

Beyond two years

Description of the expected climate parameters associated with the
variation of inter-annual, decadal and multi-decadal climate
anomalies. Description of expected future climate including the

effects of both natural and human influences.
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KINACCUDUKALMA MOOENEN ATMOCO®DEPLI

. MeToAabl annpoKkcMmaumm n peLleHus:
KOHEYHO-Pa3HOCTHbIE, CreKTpanbHbIe
. ObnacTtb MHTerpupoBaHua (MaTeMmaTnyeckasa NOCTaHOBKA):
rmobanbHbIe, OrpaHN4YeHHasa TepPpPUTOPUS.
. MacwTtabbl onucbiBaeMbIX NpoueccoB
KpynHoOMacLwwTabHble, Me3oMacLuTabHble.
. TmapognHammnyeckue, NpUONNKEHUA:
BeTep (kBasureoctpocdunyeckasa, KBasamconeHomnganbHas,
KBa3ucTaTU4yeckas, Herngpocratn4yeckas).

. dnsnyeckmne NpUGNMKEHUSR:

NPUTOK Tenna (apnabaTnyeckan, Heaguadbartnyeckas),
BJTAXXHOCTb (CyXxas, BriaxHas...), TYpOyneHTHOCTb,
npouecchbl B AeATEeSNIbHOM CJloe noacTunarLwen
NOBEPXHOCTU
. XnMuyeckume npuobnuxeHus:

adpo30Iib, peakKuunu, 3arpa3HeHus, ,,,
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TxRP=

O'UXSZ-”O W M Zl

®POHTHI, O {2000 - 200 50km / Z1Hea. - 1oyt

LUAI CETKU anqa paspelueHus
MPOLECCHI MAC;:\'IATAB’ npouecca MOAEAbLO
n BPEMA XXU3HU npouecca
NAQHETAPHbIE BOAHbI > 10000 2500 km / 1 mecsy,
AHTULMKAOHDI, 10 000 -

LIMKAOH!, 2000 500 km / 1 mec.- 1 Hea.

TpOonU4yeCckKne LUMUKAOHDI

FOpPpHbI€ BETPbI U BOAHDbI,
KAQCTepPbl Ky4eBO-AOXAEBbIX 06AaKOB,

MOpCKoM 6pus, B
HU3KOYPOBHEBbIE CTPYNHbIE TEUEHUSA

200 - 20 5 KM / 1lcyr.-1luac

FOPOACKANA LMPKYASLINS,
rPaBUTALIMOHHbBIE BOAHDI,
KyueBO-AOXAEBbIE 0bAaKa,
TYPOYAEHTHOCTb ACHOro Heba Y

20 - 2 500m / 1luac

KyuyeBble 0bAaKa, 2 - 072 50M /1-0,5uac

TOPHAAO

TEPMUKMN, 0,2 -

cMepuu 0,002 0,5m /30-1MuH
TYPOYAEHTHOCTb < 0,002 1MUH. - 1 C. e
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Met Office convection-permitting ensemble
MOGREPS-UK

Nigel Roberts
Met Office @ Reading

© Crown copyright Met Office
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Small uncertainty at large scales = large uncertainty
at small scales

5% error at 1000 km = 100% error at 50 km

© Crown copyright Met Office
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YTO BNUSET Ha TOYHOCTb YUCIIEHHOro NpOrHosa
noroAael ?

- KayecTBO HAYANbHLIX AAHHLIX O
COCTOSHUU ATMOCPEpLI U MOBEpXHOCTU
3emnu (HabnrooeHUU U MeToaoB UX
06paboTKU)

* PaspeweHue (HTO 3TO?) moaenu
aTMOCepbl

+  TTonHoTa 1 TOYHOCTL NAapameTpusaLUU
npoLeccoB NoAceTOMHOro macwraba
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PaspeumieHue Moaes v — MOSICHAOIUUA NIPUMeEP
y = sin mx

5 _ 2 : : : SINTX
0.8_ ....... § P \ ........ . ......... ...... * -K=3_

: N : =<K= 4
OBF------- / % % Tl Rl ST i -l = (=5

PRI oL SR L, - (O D SR L

02F4% ........ ........ T .........

s s g S T g
Ok ors e s et e iy N SRR ol .7 ST
-4 L — ......... ......... sz ....... B, .......

iy — (- o S cenng e . o T/ .. i a—
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Ponb paspellueHna moaenu

OcagKku 3a BTOpble CYTKM MPOrHosa, nony4yeHHble no
moagenn ECMWEF ¢ pa3HbIM pa3pelleHnem

—

=

e

T799

max ~
150mm

197
180
150
12

T2047

max ~
321mm
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POAb YAYULLEHUA pa3peLleHna U napaMeTpr3aLnunii MPoLeccoB

noaceToyHoro macwraba. Ocanku

RE Radar observation 12718Jul2005

Q-ofi

Jo:;ﬂ!! PHE 130E 1MIE 133F A33E 1MME 133F I3AC A37E 13AF 13GF B4OE WIE 14X

.R6_GSM TL959L60 12717Jul2005 init FT=24
(/Q

o

Jo'|‘ME 1266 130F I3ME 1326 133F IB4E 13SF 138F I37F 138F 134€ MOF VAIE 1428

o6 GSM TL319L40 12717Jul2005 init FT=24

/( TL319 &

Jﬂb&! 1268 130F WE 1326 10X §54E 133F 1MAE A7E 138F 135F N4OE VHIE 14

R§ _GSM TL959L60DCP 12717Jul2005 ir}i/t\fT=24

HoBaga cxema
KOHBEKLUU

41
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OnpaBAbIBAaEMOCTb AOCTYMHbIX AAl POCCUUCKUX
NMPOrHO3UCTOB YNCAEHHbIX MPOrHO30B OCAAKOB U3
pa3AUYUHbIX cTpaH (3abaaroBpemeHHocTb 1 cyTku, ETP)

90
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75
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65

60

/

/
(]

2008

2009

2010

2011

B Bennkob6
puTaHuAa

m CLUA

= lepmaHu
A

B AnoHumA

B PoccumAa
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'..'.45 ;Zeaepuoe nonywapre_yepHoiv_3_2

HSONO122._20.01.20 .00 vac. ;
lMporHocTuyeckoe %
MoaenupoBaHue
ABUNXEeHUsA
aTtmocdepbl Hag

CeBepHbIM
nonywapuvem
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Bosnia Herzegovina Serbia [Poland Bulgaria'W*
Switzerland ‘ . Romania

Georgia

. Arme@

srael
Pakistan

e India
Mal?ysia

Indonesia

leya e

Mada ascar
Botswana \Mozambnque Tanzama LKenya g ‘

OaHHble GME anga 28 pernoHanbHbIX CUCTEM MPOrHo3a noroApl
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> COSMO-RU2 AX =2.2 KM

/. Lwl S
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: N \
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7 ] !
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----- : P AP0 R COSMO-RU7 Ax =7 KM
KN > oy, 4y 700 *620 * 40 y3,10B ceTKH
4 TS : S SO Iar ceTkmu: 7 KM
o 4 ) 4 Ilar no Bpemenu: 40 cek
; »K - 8 Cpok npornosa: 78 wuac.
) S ok
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b
%
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G
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b4 o
T s s
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g K} S
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du_ « ap+|:/1_|_(2Q_|_ )(vsin ¢ —wcos @)
E — dt rcose oA I cos ¢

d.v, _ W__2P k204 using ==~
s dt r o ? I COS @ r

t 2

F +(20+———)ucosp+—

I COS @ r

pa =RT

W T i SR

dT dp
:C _— _—
Q=C, dt “ dt

LI T AN 7 Wl e S . S R

%,
§f=—v.(pvq)+p(E—c>

Cucrema andcepeHumanbHbIX ypaBHeHUn mogenu COSMO
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HETMOAPOCTATUHHOCTD
U ypaBHEeHUe ANA BepTUKaJIbHOM _(_:_OCTaBnmou.l,eﬁ CKOpOCTU BeTpa

Ecau war ceTku no ropusoHTann meHee 10 Km, To HeobxoaMMO
MCMNONb30BaTb
Heaudpocmamuyeckoe npnbaunkeHue.

dw | 1 6p \/ ’

— =-———-gHF +(2Q+ - )UCOSgD—I—V—
dt p or I COS @ r

wd Y

Ecaun war cetkn no ropusoHTanm bonee 10 Km, TO
MMmeeT CMbIC/1 ICNOJIb30BaTb > i@ =—(
p or

Kea3ua2uopocmamuyecKoe npubaunkexHue.

a7
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Mogenb COSMO (> 1999 r.)

1/O:
GME, ECMWEF, O1Iasi OCHOBA Il JlnHaMuKa Cxembl
GSF, GSM CJICHHOI'0 ITPOrHo3a (Hernnpo- yexappbl, PyH
( Grlbl, NetCDF ), Mnoroabl v CTaTI’IquKaﬂ) re-KyTra
Restart MO eJTHPOBAHUS P
PErHOHAILHOIO KIMMATA Mukpoduanka;
paguaums;
BRaXHas
Venoenme \ Fortran90 Pdusuka .< KOHBeKuus, Typ6.andodys
us;
TAHHBIX / CranpapTHoe MOTOKM Ha NOBEPXHOCTH;
noysa;
yupaB/jeHUE NaMATbIO \-noaceTouHbIN penbed
f
Pacnpenenenue mamMsiTu la3odpasHan xumus;
HArHOoCTHUKA c¢doTonus;
a XUMUS | < Sanosoms:
YTHINTEI reTeporeHHble peakuum

f -
HauynHasa c Bepcumn
COSMO 4.11 (2009)
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fopu3zoHManvHbIE
KOOpOUHamol

N 0
A, =40

@, =30°

[eoepaguyeckan u cOBUHYyMasn cgpepuvyecKue
cucmemMbl KOOpOUHAM € KOOpOUHamamu cO8UHYMO20 nosrca
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leorpadmyeckasa u casmHyTas cpepnyeckue cucgeMbl KoopauHat ana COSMO-RU
B30 - ;
500 “
=70
o40
210
4E0 o
450
420
290
360 IR

|/
anpd
i
240
210
180 1
140
1201
ap {4
B0
a0

540

!E"* o

G .30
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BAOK bU3NYECKUX NapaMeTpH3aLIMil
* [lopceTouHasa TYypOYAEHTHOCTb

* [1pU3EMHbIN CAOU

* KpynHomaclutabHaa o6Aa4HOCTb U OCaAKM
* [ToapceTouHas obAaYHOCTb

* BAaHaa KOHBeKUUA

* Menkada KOHBEKLMUA

* Papnauums

e 7/ ypoBHEBAA MOAEADb MOYBbI

* Moaenb 03epa

51
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YPOBHU ATMOC®EPA COSMO-RUOQOY
N p,mm z,m n-1/2 W, Z
05 20 23589 n UV, o
n+1/2 W, Z
1 30 22300 el —————————
85 203 11879 IHOYBA: 7 —ypoBHeH
BAJIAHC DHEPI'UH BOJIHBIN BAJIAHC
17,5 499 5569 .00 m 3.3? m
MorpHUYHbLIN cron oo o
27,5 830 1546 0.27 m 0.27 m

0.81 m 0.81 m

355 975 214

2.43
m 2.43m

39,5 997 20
40 998 10

2051000 0

7.29m

21.87m
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al e -

Q 23 589 22 000 3p OMemueHmp 4060 3984

18 834 4 19 085
15978 8 15587
13763 10 13 998
11879 13 11 807

11 10211 15 10470
13 8711 18 8 643

22 3616 29 3630

23 2101 34 2137

24 2815 32 2680

25 2456 35 1891

O N U1 W =

26 2126 36 1662

27 1823 37 1450

28 1546 38 1254

<1550 m :

N 29 1295 39 1073
12 ypoBHeu 30 1070 40 908
13 ypoBHe 31 871 a1 757

32 695 42 621

15 7 355 20 7 539
17 6132 23 6 050
5035 5162

33 542 43_500
<550 m : 34 412 44 393
8 ypOBHeﬁ 35 303 45 299
3 VPOBHEﬁ 36 214 46 218

37 143 47 150

CaSiMo-RUO7 38 89 s 65
&& 39 49 49 51

40 20 50 20

CQsSiMO-RU02 53

41 0 51 0]
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A Description of the

Nonhydrostatic Regional Model LM

METOA
PELLEHUA

Part I :

Dynamics and Numerics

4.3.4 Outline of an Integration Step

As mentioned in the previous subsection, not all terms contributing to the tendency due to
slow modes are considered by the forcing functlon [y, which is used in the small time step
sub-integratio . Ing terms are inteerated subsequent to time
splitting using the Mamhuk splitting method (Marchuk, 1975). Lﬁ‘Ig

To illustrate this method, we rewrite the model equations in the symbolic form (4.31) as
oxl
ot

= sy + [0 4S5 + MGM + MEE + M. (4.89)

s, denotes the terms related to the fast modes and fg S represents the slow-mode tendencies
except for cloud condensation and evaporation (;5';3), computational mixing (MSM), lateral

boundary relaxation (M;}E‘B) and Rayleigh damping at the upper boundary (A TED ).

Marchuk, G. I., 1975: Numerical Methods in Weather Prediction.
Academic Press, 227 p.
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BHewHuUe napamempabi

1.MocTosAAHHbIE BHELUHUEe NnapaMeTpbl:

HSURF BbicoTa nogctunaroLwen noBepxXHOCTM.
FIS (wnun) NeonoTteHunan noacTunaroLWwen NOBEPXHOCTH.
FR_LAND [onsa cywm B siueuke (cywa=1; mope=0).
SOILTYP Tvn noyYBbI B fiYeMKe.

Z0 MapameTp WepoxoBaTOCTM.

2. BHewHne napameTpbl AnNs o3ep:

FR_LAKE J[Jons fs4euku, 3aHAATas BOOHOMN NOBEPXHOCTLIO.
DEPTH LK CpegHsasa rnydbnHa o3epa B siueuke.

3. XapakTepuCTUKN pacTUTESIbHOCTMU:

PLCOV NMoKkpbITUE AYEUKU PACTUTESIbLHOCTbIHO.
LAI MHpaekc nnowanv nmcTbeB.

ROOTDP myb6uHa KopHeM.

4. lons necHon pacTUTENIbHOCTMU:

FOR_E Aonsa s4enkn, NOKpbITaag BeYHO3eSIeHbIM FIeCOM.

FOR D Aonsa s4enkun, NOKPbITaa NINCTBEHHbIM JFIECOM.

5. CopgepxaHune o30Ha:

VIO3 CoaepxaHue o30Ha B BepTUKarbHOM cTtonbe atmocdepbl

HMQO3 BbicoTa makcuMmyma cogepxaHusi O30Ha.
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Xapakmepucmuku rno4yebl U nogepxHocmu

6. Oba3aTenbHbIe XapaKTepPUCTUKN MOBEPXHOCTMU:

T _SNOW TemnepaTypa NnoBepXHOCTU CHera.

W_SNOW CopepxaHue Boabl B CHere.

W | KonunyectBO npocaunBarowencsa Boabl B CHere.

QV_S YoenbHoOe coaepXaHne BOASIHOro napa y noBepxXHOCTMU.
T S TemnepaTypa NOBepPXHOCTMU.

7. O6s3aTeNnbHble XapakTepucTtuku no4sbl (Ana nousbl TERRA-MULTILAYER):
T SO TemnepaTtypa NoYBEeHHbIX YPOBHEMN.
W_SO BnarocogepxaHue No4YBeHHbLIX YPOBHEMN.
FRESHSNW WHAaekc «cBexecTu» CHera.
RHO_ SNOW [MporHocTu4yeckass MOLWHOCTb CHEXXHOro nNoKpoBa.
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HavyanbHble OaHHbIe 05151 amMmocghepbl

Obs3aTenbHble:
U 30HanbHaaA KOMMNOHEHTa CKOPOCTU BeTpa
V MepuaonoHanbHasas KOMMNOHEHTa CKOPOCTU BeTpa
wW BepTukanbHas KOMNOHEHTa CKOPOCTU BeTpa (nonyuenbie YPOBHN)
T TemnepaTtypa
PP OTKNnoHeHMe gaBrieHUs OT cpeaHero (3TanoHHOro)
QV YpoenbHOe BrarocogepxaHue
QC YoenbHoe coaepaHme o6navyHom BoAbl.

HdononHuTenbHbIE:

Ql YneabHoOe cofep:xkaHue Jbaa B o01aKe
QR YneabHoe cofiep:kaHue A0KIeBbIX KareJb
QS YiejbHoe coep:KaHue CHera

QG VYneabHoe coep:kaHue rpaja.
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bokoBble rPaHN4HbIEe YCITIOBUA

NpaHU4YHbIE YCNOBUSA TaKXKe MOXHO pa3fenuTb Ha TPy rpynnbl:

XapaKkTepucTUKU No4YBbI U MOBEPXHOCTMU:
T_SNOW, W_SNOW, QV_S. 3T napameTpbl ABAAIOTCA 00s3aTeNbHbIMU

XapakTepucTuku atmocdepsi:
obsizaTenbHbLIMU ABMAKOTCA crieayowme napamMmeTpbl:
U, V, T, PP, QV, QC.
paHuyYHbIE yCcrnoBuAa Ans BepTUKaribHOM KOMMNOHEeHTbl ckopocTu BeTtpa W
HeobXoAUMbI, eCrfiM OTKNH4YEHO ycrnoBme cBOOOAHOU BepXHen rpaHuLbl
(Iw_freeslip=.FALSE.).

MPaHM4YHbIe ycroBusi Ans AONONTHUTESNbHbIX XapaKTePUCTUK BIaXXHOCTU
Ql, QR, QS n QG He obA3aTenbHbI
W 3aBUCAT OT HaNM4uA 3TUX Nornen B MICXOOHOW MoAenu.
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llpoecHOCMU4Yeckue Mmemeoposiocudyeckue eesiu4UH

TpéxmepHble (6onee 70) nona BbIJarOTCA Ha
v'40 MoAenbHbIX LEeNoYNCIIEHHbIX YPOBHSX;

v'18 nsobapnyeckmx noBepxXHOCTAX:
1000, 975, 950, 925, 900, 850, 700, 600, 500, 400,
300, 250, 200, 150,100, 75, 50 wn 25 rMa;

v'30 nsomeTpmyeCcKnx noBepxXHOCTAX:
2,10, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900,
1000, 1500, 2000, 3000, 4000, 5000, 6000, 7000, 8000,
9000, 10000, 11000, 12000, 13000, 15000, 17000,
19000 1 20000 m;

v'8 YPOBHSX B noyBse:
1, 2, 6,18, 54, 162, 486 n 1458 cwm.
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A DN\ aYaY) O-—-OH-O
> 1'U 4 Y YAy UD G ¢ U J

U MeTeorpaMM 1o moute u mo ftp, moaydyeHHbIX 4 pa3a B CyTKH B ONIePATHBHOM pPeKHMeE 10
moaean COSMO-RU-7km

1. basa gannbix LMW?7 I'mapomeruenTpa Poccum.
2. Hentpaabubiii @enepaabubiii Oxkpyr: 17 odamactabix HI'MC.
3. MockoBcKkoe MeTe00po:
Ha ftp-cepBep 3amuMCHIBAIOTCS MMOJIT METEOJICMEHTOB COIVIACHO CITHCKY,
cornacoBaHHoMy ¢ [ mnpomernenrpom Poccun.
4. II'MC YAM (Cnenuaau3MpOBAHHBIN HEHTP MO TMAPOMETEOPOJTOTHHI
U MOHMTOPHHIY OKpYxKawiueu cpeabl Uepnoro u A3zoBckoro mopeii) (Coun)
5.CeBepo-3anagnoe YI'MC (Caunxr-IleTrep0Oypr)
Ha ftp-cepBep 3amMCHIBAOTCS OIS METEOAIEMEHTOB COTJIACHO CITHCKY,
corracoBanHoMy ¢ ['mapomeruentpom Poccun.
6. CeBepnoe YI'MC (ApxaHrejbcCk).
7. YI'MC Pecnyoiuku Tarapcran (Ka3zanb).
8. O0HuHCK, “Taidyn”:
ot mporuo3sa s 40 ypoBHEN MOJENH,
45 mMeTeorpamMM IS 9 aTOMHBIX AJIEKTPOCTAHIIUN.
9. PecnybOuaukanckuii F'ugpomeruentp Pecnyoauku benapyces (MuHcek).
10. O6n-UpThimickoe YI'MC (Omck).
11. 3amaagHo-Cudupckoe YI'MC (HoBocuOHUpCK).
12. Cpenne-Cudupckoe YI'MC (KpacHosipck).
13. Baapaiickuii puamnana I'T'U (Banaaii).
14. Yepuoe mope u Kacnmii (okeanorpagsi I'mapomeruentpa Poccun).

15. Baiikonyp (Iporuo3 BepTHKAJIbHOI0 Npoduisi BeTpa 1no TpedGoBaHmIo). o1
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B HacTosiliee BpeMsl €KeTHEBHO
(s 00, 06, 12 u 18 yacoB BCB)
yepes 3 yaca S0 MuH. mocje Cpoxka HaAOI0IeHUSA
cuctema COSMO-RUOQ7/02 km:
* 32 CYTKH noaroraBjauBaet okos0 3000
nporaHocTuyeckux kapt u 1000 mereorpamm,
* ABTOMATHYECKH PACCHLIAET UX B
NPOrHOCTHYECKHE YUPeKIeHHUs
Pocruapomera,
* BbIKJIaAbIBaET 0K0J10 40 10 (payioB B KOIE
GRIB na ftp-cepBepsbl.
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NMPOAYKLUA COSMO

* [IporHocTUUYECKUE NOAS B 6a3e pAaHHbIX TML,
* [IporHocTUYEeCKUE NOAA HA YPOBHAX MOAEAU
 GRIB

* KapThl

* MeTeorpamMmmbl U BEpPTUKaAbHbl€ MPOOUAU

* [IporHocTnueckune nons B GisMeteo
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RU | L |Couu Ypan|mo| I
CrucoKnraf@neii / Pervon 07 | 00201 Gu |ps| 0

AaBAeHWe Ha YpoBHe Mops, 06AaYHOCTb CpeAHero + |+ | + + +
sipyca, OCaAKH;
AaBAEHWe Ha YpOBHE MOpH, + |+ | + +
OCaAKHM 3a npouieawme 12 yacos;
AaBAEHWE Ha YPOBHE MOpPS, TeMnepaTtypa Bo3Ayxa Ha + | + | + + +
BbicoTe 2M, H500;
Mpu3eMHbli U MakcMMaAbHbIA BeTep Ha 10 m; + |+ | + + [+ +
[eonoTeHUUaA U AMHUU ToKa Ha 300, 500, 700 rfa; +
[eonoTeHuMan U OTHOCUTEAbHAS BAQXHOCTb Ha YPOBHE +
850, 925 Ma;
BbicoTa BepXHEN rpaHuLibl KOHBEKTUBHOM obAauHocTH, | + | + | + +
BeTep Ha H500;
BbicoTa HAXHEN rpaHULLbl KOHBEKTUBHOU OOAAQUHOCTH, + |+ | +
BeTep Ha H500;
Touka pocbl Ha YpOBHE 2 M HaA NOBEPXHOCTbIO + | +
MopbIBbl, HANPaBAEHUE U CKOPOCTb BETPa Ha 10 M + |+ |+ | + |+
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CtaHuun PocrmppomeTa u bnmxauwuimve y3nbl
COSMO RU?2 (Co4un, ropHbIN CEeKTOp
63817}70 c HO3)
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TIOPBIBBI
BETPA

COSMO-RU-
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Y]
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Ilporuo3s
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M0 JAHHBIM
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2012 1.
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[4] )
) F)
wn
Mopbieel BeTP2a Ha 10M

MporHaa Ha Ou. oT 04:00 Olman 2012 (MCK) b garep wa 10w
COSMO—-RU 7km
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I11OPbIBbI
BETPA

COSMO-RU-
02 kM.

Ilporno3 Ha
24 yaca
o

TAHHBLIM 32
01 mas 2012 1.
OOUTC
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04:00 OlokT 2012 (MCK): T2m, P yp.mopa, H500

TemnepaTypa 2M
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Mporva3 Ha Ou. oT 04:00 Olokt 2012 (MCK) —H500
COSMO—-RU 7km
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04:00 O1okT 2012 (MCK): P yp.Mop4, 06n1a4HOCTb, 0CaALKM

Of6neHocTe cpeaHero apyce [%]

Mpornas Ha Qu. oT 04:00 Olokt 2012 (MCK)
COSMO—-RU 7km —— [laBNeHMe HA YpPOBHE MOpA
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22:00 020kt 2012 (MCK):
Ocagku 3a npegbigywme 12 yacos [mm]

50
30
20
N - y 10
o Qddondax L b |
4 : 5
¥ s lopux '

: 2

0.1

Ocanku 22 npedbiaywmne 12 uvacop [MM]

g

MporHo3 Ha 424, ot 04:00 OlokT 2012 (MCK)
COSMO—RU 7km — laBAeHMe HA YPOBHE MOPA
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09:00 30uon 2011 (UTC+0): Betep Ha 10m
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13:00 T4map 2012 (MCK): profile for Adler lon= 39.80 lat= 43.433
COSMO—RU kM Mporvea He. 154, oT 22:00 13map 2012 (MCK)
L
100 04:00 14map 2012 (MCK): profile for KrasnayaPolyana lon= 40.2 lat= 43.883
COSMO—RU Frm Mporvea ne &4 o1 22:00 13map 2012 (MCK)
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10:00 OBger 2012 (MCK) profile for Adler lon= 39.90 lat= 43.433
COSMO—RU 2.2km Mportos wa 64. 0T 04:00 06tes 2012 (MCK)
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HOBbIE BUADbI MTPOAYKLUUA
B 2012 roay

. BepTukanbHblie NpodUAU

. BepTuKaAbHble pa3pes3bl N0 AOATOTE U LLUPOTE
. BepTukanbHble pa3pe3bl N0 BPEMEHMU

. KapTtbl BA@XHOCTH

. ABUALUOHHaA NPOAYKLUA

. Monsa, usobpaxeHHnble ¢ nomoLupbto GISMETEO
. Kaptbl B nporpammMme Google.Earth

~N O O b WD -
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Pa3pes no goarote u LLMPOTE CKOPOCTU BeTpa Ana Apsepa B pasHbIX macwitabax

04:00 Q8cper 2012 (MCK): profile for Adler lon= 39.90 lat= 43.433
COSMO—RU 2.2km MporHos Ha Z44. oT 04:00 O7des 2012 (MCK)
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04:00 OBdes 2012 (MCK):
COSMO—RU 2.2xkm

profile for KrasnayoFolyana lon= 40.2 lat= 43.683
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| Dry and wet | Parametrised Emissions
Deposition || Biogenic VOC +NO, Mineral Dust, Sea Salt, Pollen
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OCHOBHbIE NMPOLUECCbI B ART

®Xumnueckue npeo6pazoBaHus BellecTB B ra3oBol chase.
Mopgenb atmocepHon xummn RADMKA (MmognduumnposaHHas RADM2

(Stockwell, 1990, 1997 n ap.) - 172 peakuunu, oonee 60 BewecTB.

® doTonus.
Mogenb potonnsa PAPA (Bangert, 2007);

® Aspozonu
Mopenb MADEsoot (Riemer et al., 2003; Vogel, 2006, 2009 wn ap.)
Koarynaums, KoHOeHcauus, Hykneauusi, ocaxaeHue, BolBegeHne, BbiIMbIBaHNE, XMMUS

®*NpupoaHas amuccus
Mopckas conb, nbinb, MblJ1bLlA, buoreHHas amuccus
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1)

2)

3)

4)

COSMO-ART in Hydrometcentre of Russia

COSMO-ART is a fully online coupled regional model system consisted of the non-
hydrostatic model COSMO (COnsortium for Small-scale MOdelling)
[http://www.cosmo-model.org/] combined with the chemical unit ART (Aerosols
and Reactive Traces Gases).

Nowadays COSMO-ART works as quaisi-operational model: it runs automatically
every day from 00 UTC for 24 hours.

Input data:
Emissions: TNO;
Boundary meteorological conditions: GME;

Current work:

Every day 24-hours , Landuse data: Global Land Cover 2000
forecast of.alr pollutant’s Project (GLC 2000);
concentration over center Boundary and initial data of concentrations
of the European part of of gases and aerosols: MOZART
Russia
Model runs for certain time Domains:
periods in order to verify P AN ‘ COSMO-ART, Moscow

4 G region
m_OdeI over M(_)SCQW region g%??ﬁ Nl spatial resolution 7x7 km
Fires forecast: episode of ST (64x64 grid cells)

summer 2010 in European ¢ COSMO (RU) — European part of Russia

part of Russia AT T Jresolution 7x7 km (700x620 grid cells)
Developing of operational = > 232" "< (TN

method of emissions \/ o i . COSMO-ART, Central part of European part
calculations of Russia. Spatial resolution 7x7 km

(135x150 grid cells) 84



dedeparswian camxba no 200POMeMeOpPOIOSU i HONUMODUNZY ORPY aIOuIeE Ccpedis
Fudpomemyexmp Poccuu

o011 NO2  ppm z=10281Pa 2012-02-18-00 +0009 OZONE ppm z=10281Pa 2012-02-18-00 +0009

0.01 ]

SN
0.009 R 0.05 54
0.008 S6.10 0.042 561N 0.05
N\

0.007 58 0.034 58 0.04

2] 0026 BN 003
0.006

3] 0.018 =M 0.02
0.005

SeaN gl St 001
0.004

544 0002 s 0.005
0.003 s

L] 00012
0.002 B

il
JE WAL L ML FDOFAL WL BWSL BE O MSL HE 408

0.001 ﬁ nc - 5

54

]
BEOBSE ME OMSE WE NS ME M BE B HE HSE

S Examples of 24-hours forecast

—NdKce

NO2 ppm z=10281Pa 2011-07-29-00 +0012

S02 | .. e
’ 0.02 5E.4N
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24-h forecast of spatial-temporaal distribution
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Operational method of emissions
calculations

Fires forecast

Calculation of emission
of CO for Moscow

Observation Interpolation e
S . 59
o
’ . Ul V!l 558-
o o : > -
. . 556

32 N3 ¥4 W5 ;6 AT 3 A9

Em)> | COSMO-RU-ART mmmmlp>|  forecast

Forecast of CO concentrations over Moscow
at the 8 a.m., 12 of August 2011, units —
mg/m3. -

Fuel consumption

Total fuel Area or
consumption = burned X uni?area
(Mg) (acres) (mass/acre)
EMERCOM of
Russia
col:gﬁlm Mass of fuel Fraction
per unit. >( type i per X burned )
area area for fuel type i
Emission Total fuel -
3 . Emission factor
s = consumption X (kg/Mg)
(kg) (Mg) I

Cco ppm z=10281Pa 2010-08-06—-00 +0000

a =

- ) L] - tn (=) =~ co g
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Number of Centres

100

WMO Forecasting Centres using Global or Limited
Area NWP Models

90 -
80
70 -
60 -
50
40 |
30 -

20 -

10 A

—— Using computers for NWP

—— Running global model
Running hemispheric model
Running LAM (resolution =or

>25km - 36Km)

—— Running meso-scale model
HTH©glution < 25km - 36km)
|

0

19

90 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Years
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COSMO - METEOPOJ/IOITMYECKAA NOALEPXKA “CO4YUN-2014"

CORSO- nepcnekr. NPoeKT || OcHoBHas LeAb: O6beanHUTs

kKoHcopunyma COSMO : peaAu30BaThb U MPOAEMOHCTPUPOBAT
Consolidation of BO3MOXHOCTU OrnepaTtuBHbIX TEXHOAOTUMI 10
Operation and KpaTKoCpOYHOMY YACAEHHOMY

NMnpPoOrHo3npoBaHUIKO NOroAbl CTpaH

Research results for the KOHCOpLMyMa Ha 6a3e Moaean COSMO ans

Sochi 3UMHMX YCAOBMI FOPHOM MECTHOCTHU AAS
Olympic Games NpaKTUYECKOro MCrIoAb30BaH1S PE3YALTATOB B
xoAe meteoobecneueHuss 3umHein OaMmnuaabl
sochl.ru 2014
201YC02%

YuactHuku: frepmaHuns, Utanrus,
Mpoekm CORSO LlIBenuapus,

sesissemcsi eKriadom r p

koHcopyuyma COSMO e peLnAa U FOCCHUA.
npoekm FROST BMO KoopauHarop:

Poccus. 92
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CTPYKTYPA TPOEKTA CORSO

HAMPABAEHUE 1. MoaennpoBaHue ¢ BbICOKMM pa3peLleHUeM AN TOPHbIX panoHOB
(Pyk. I.C.PuBHH)

1.1. YcoBepLleHCTBOBaHUE TEXHOAOTUA AETEPMUHUCTKOIO MPOHMO3MPOBaHUA MOrOAHbIX
YCAOBWi C pa3peLleHneM MOAEAU 2X2 KM AN CeBepo-KaBKa3CKOro permoHa
1.2. Pazsutne COSMO—RU-SO c warom 1 Km

HAMPABAEHUE 2. AayHCKaWAUHI — MOCTNPOLECCUHI U MPUAOXKEHMUA
(Pyk. U.A.PO3UHKMNHA)

2.1. PasBuTHE apanTUPOBAHHbIX TEXHUK AYH-CKEMAUHIA AASl 3UMHMX FOPHbIX YCAOBUW C YHETOM
TpeboBaHuit MOK

2.2. BbifiBA€HWE TUNHUUYHBIX OWUOOK MoAEeneit AN TUMUYHBIX METEOPOANOUUYECKUX-CUHOMTUUYECKUX
YCAOBWMA

HAMPABAEHUE 3. Pa3sutue u apantauusi cuctembl COSMO-EPS anfl pervoHa Couu
(Pyk. E.A, ActaxoBa, A.MOHTaHH)

3.1. ApantauMa COSMO LEPS 7 K pernoHy Coun 2014 u tpeboBaHuam MOK. ObecneueHue
onepaTtuBHbIMU aHCaMOAEBbLIMUY NMPOrHO3aMu B NEPUOAbI COPEBHOBAHWH

3.2. Passutue u apantauma COSMO-RU-LEPS 2.2 K pernoHy Couu (C yCAOBUAMU Ha rpaHULax
n3 COSMO LEPS 7
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SRNWP-Interoperability

Mike Bush, Claude Fischer, Uli Schaettler

For 34th EWGLAM and 19" SRNWP Annual Meeting 2012
08" — 11t October 2012 Helsinki, Finland
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(zizlt'htll'\l |

SRNWP-| Progress to date

LAM Initial and boundary conditions

e

LAM forecast

ALADIN & HIRLAM

COsSMO

ALADIN & COSMO
HIRLAM

um

UM

Global initial and boundary conditions

E—

LAM forecast

ALADIN & HIRLAM

COsSMO

UM

STAC meeting, 22-23 March, 2011, Reading

ARPEGE

DWD
ICON

UM

Key:
Blue — complete
White — work in progress
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Deutscher Wetterdienst

Wetter und Klima aus einer Hand

26.10.2012 Interoperability m 1697
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ECMWF Forecasting System
Research and Development

Jean-Noél Thépaut
ECMWF
October 2012

and many colleagues from the Research Department

< ECMWF

ECMWF report - EWGLAM/SRNWP 2012 Slide 1, @ECMWF
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The ECMWF Integrated Forecasting
System (IFS)

EPS51
EDAM HRES T,639L62 (d0-10) Seasonal $4%
i -
T,399L91  1279L91 (d0-10 1319162 (d10-15/32 T,255L91 (m0-7/12)

Atmospheric model Atmospheric model
T t I
Wave model Wave model
NEER
> Ocean model <«
ORAS4 Real Time ORAS4 Delayed Ocean
Ocean Analysis ~8 Analysis ~12 days
hours

<~ ECMWF

ECMWEF report - EWGLAM/SRNWP 2012 Slide 4, GECMWF
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Evolution of ECMWF forecast skill

Anomaly correlation (%) of ECMWF 500hPa helght forecasts gugm

Northern hemisphere I

~219

/'\""\MJ‘\M

i A
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 1 12
Year

SR
ECMWF report - EWGLAM/SRNWP 2012 Slide 5, OECMWF "VECMWF

/\J [

100



dedeparswian camxba no 200POMeMeOpPOIOSU i HONUMODUNZY ORPY aIOuIeE Ccpedis
Fudpomemyexmp Poccuu

Number of satellite instruments

B Cryosat
80 B Sentinel 5p
m Sentinel 3
Sentinel 1
GOSAT
m ADM Aeolus
EarthCARE
mSMOS
u GMS/MTSAT Rad
GOES Rad
u METEOSAT Rad
m AVHRR AMVY
= TERRA/AQUA AMV
FY-2C/D AMV
B GMS/MTSAT AMV
B GOES AMV
u METEOSAT AMV
mHY-2A
m Oceansat
JASON-1/2/3
B Quik SCAT
u FY-3A/B
m AURA
AQUA
= Megha Tropiques
- " TRMM
GCOM-W/C
B TERRASAR-X
20 — — 1 | | mSAC-C
B CNOFS
m GRACE
COSMIC-2
10 COSMIC
u CHAMP
m ENVISAT
mERS-1/2
METOP
m DMSP
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 m Syomi-NPP

=POESS

70

60

50

40

30

0

ECMWF report - EWGLAM/SRNWP 2012 Slide 9, ©GECMWF -
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Current projects

Model Division:
* Resolutionupgrades(2012: L137, 2015: T2047, etc.)
* Non-hydrostatic model core
* Physical parameterizations: Radiation, clouds, convection, land surface,
boundary layer, gravity wave drag; linearized models

Data Division:
* Long-window 4D-Var (model error), EDA, EnKF
* Newinstruments (NPP, MSG-3, Metop-B, GCOM-W1, etc.), sampling, errors
* Reanalysis: ERA-Clim (coupling)

Predictability Division:
* Resolution upgrades(2013: .92, 2016: T1023, etc.)
* Link EDA-EPS, stochastic physics
* Ocean/sea-ice model, coupling

Atmospheric Composition Division:
* MACC-Il - GMES Atmospheric Service

Technical:
 Scalability (data assimilation, model)
* COPE, OOPS, OpenlFS

A OECMWFF
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L137 (CY38R2)

« Vertical level upgrade for high-resolution forecast model and data
assimilation + ... plus many technical contributions and modifications
preparing future upgrades

0

100 |

.10
200 L —— 1137

Pressure [hPa]

1000 |-

0 10 20 30
Pressure layer thickness [hPa]

Thanks to Agathe Untch

F am )
ECMWF report - EWGLAM/SRNWP — E MWF
y  covwrreport Evciamsrive 30 1@
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ECMWEF Strategy 2011-2020
Global model resolution

« 2012
e Deterministic model 16 km gridsize
* Probabilistic model 25 km gridsize

« 2015
* Deterministic model 10 km gridsize
* Probabilistic model 20 km gridsize

2020
* Deterministic model 5 km gridsize

— Nonhydrostatic

— Convection partly resolved (grey zone!)
* Probabilistic model 10 km gridsize
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Consortia Presentation

Mike Bush

For 34th EWGLAM and 19t SRNWP Annual Meeting 2012
08t — 11t October 2012 Helsinki, Finland

© Crown copyright Met Office
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IBM Power 7: Facts & Figures Parallel Suite 30 Highlights

Met Office IBM Power 6 IBM Power? Factor MetOffice . parajiel Suite 30 Part 1: 26/06/12
1E+1F+1C 2E+2F+2C « “Lift and Shift"of Operational suite onto the new Power 7
Peak Performance per supercomputer
node (GFLOPS) 600 960 1.6

» Operational products still produced from the Operational suite on
the Power 6 machine as the Power 7 had yet to be accepted.

* MOGREPS-UK: extend to T+36
Number of Cores : « UKV: 8 runs a day out to T+36

Number of Nodes

+ Weymouth model: 8 runs a da

* Power 7 supercomputer accepted: 28/08/12
» Parallel Suite 30 Part 2: 17/09/12

Total Peak Performance
(TFLOPS)

Total Disk (TBytes) 750 1500 2

+ Operational products now coming from the Power 7 machine

Domain for Euro 4km model Global model plans

Met ( : / S~ 1 MetOffice |+ Global model horizontal resolution upgrade to N768
: - . N\ ' © (17km) with GA5 Science (including ENDGAME

dynamical core)

( Change in Global vertical levels to L1107 in 2014/2015
Comparison of vertical level spacing

80007

fk} +—+ NAE/GIb 70L

18 . UK4 70L
Climate 85L

' 6000 Exp 110L

4000

G - - 2000

) | \ =2
\ 0 20 40 60 80 100

Loatit "of pole 41.0000; Longitede of pole -167.0; Grid length 0040 x 0.040; Dimenaions 1100 x 1000, Latitude of BLC -1 700, Longit of BLE-230, / Allltude/km

Thickness/m
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,‘
' EWGLAM/SRNWRP - Helsinki, 8-11 Oct 201

Met Office

The UK Met Office Nowcasting
Demonstration Project

Zhihong LI, Sue Ballard, David Simonin, Jean-Francois Caron

@ Crown copyright Met Office
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Introduction - NDP

Met Office

« Aim: Develop a NWP nowcasting system to produce
more accurate and timely forecasts of severe and high
impact weather, focusing especially on flood risk

Data Assimilation/analysis vital for these short period forecasts of 0-6
hours

» Rapid update cycling is needed: Hourly cycling
— Hourly analysis and forecasts every hour to
T+6/12 hours

« 4D-Var to assimilate latest high resolution sub-
hourly obs (e.g. Radar Doppler winds)

* Prompt delivery time (obs timeliness and P6/7)

© Crown copyright Met Office
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’-
== Introduction - NDP

Met Office

» The NDP system started running in real-time
with forecasts to T+6 hours from March 2012 on
IBM P6 (until Sept 2012)

* The real-time running on IBM P7 (operational
support) began in July 2012 with extended
forecasts to T+12 hours

« Use London 2012 Olympics to perform a real-
time demonstration

» Evaluate extreme flood events over period of
May, June and July 2012

© Crown copyright Met Office
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NDP (Southern UK) 1.5km
4D Var (3km) T+12 every hr)
(360x288x70)

UKV (k) 1.5km
3D-Var (3km) T+36 (every 3h)
(744x928x70)

UKV - 1.5 km -@?’

Model Domain

Cobbacombe Dean Hil
L]
-
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Observation Processing ~1min

Met Office

NDP HOURLY CYCLE 4D-Var ~ 4mins

1 hour f/c from T-90mins for background UM 12h flc ~ 10mins
(first guess) in 4D-Var

. 1 hr Observation/Assimilation wind
1hour to 2hour f/c from T-90mins r -bservationnssimiation wincow

with output every 10mins fro
T-30mins to T+30mins for DA I A
ModelObs in 4D-Var

4D-Varinc

Currentanalysis ‘

T-60mins T+0 Obs T+60mins

Previous analysis time
Latent Heat Nudging

Start T+45 mins
OPS ~1 min
4D-Var ~ 4 mins
UM 12h f/c ~10 mins

© Crown copyright Met Office
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A -
<7~ Summary - NDP

Met Office
A high resolution (1.5km) NWP nowcasting system has
been developed and run in real-time over the southern
UK for demonstration during London 2012

It assimilates sub-hourly Doppler radial winds, wind
profiler, (GPS) & MSG SEVIRI data using hourly cycling
4D-Var

The system currently produces a 12 hour forecast every

hour by 30mins after the end of the observation window

Forecasts were sometimes significantly better than the 6
hourly UKV, but substantial challenges remain

FSS beats the STEPS (current Lagrangian extrapolation-
based Nowcasting system)

Form the basis for the Met Office next generation
operational UK NWP nowcasting system

© Crown copyright Met Office
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Guy de Morsier with contributions Oliver Fuhrer
First experiments with COSMO-1 at MeteoSwiss

¥ COSMO-1 Setup (1) Domain

* dlon =dlat =0.01, ie X je =1062 X 774 1062=25X3 X 11+6

First expetments with COSMO-1, COEMO-GM, CORE0pmect, 11 Septamber 2012
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JHanbHenmee pa3sutue cucreMbl COSMO-RU

* PaspaboraTb ycBOEHUE HAOAIOAEHMA Ha OCHOBE METOAA
NMOATAAKUBaAHUS

* UccaepoBaTb BO3MOXHOCTb Honee paHHEN NOATOTOBKW MPOrHo30B
(Ha 2-3 yaca) AN TeppUToprUn SUMHEN oAumMnnaabl Coun-2014

 Pa3paborka Bepcuu ¢ larom 1 Km

* YcoBeplueHCTBOBaHWe CXeM napamMeTp13aLymy NpoLeccoB Ha
MOACTHAAIOLLIE NOBEPXHOCTU U B NOrPaHUYHOM CAOE

* PasButne Bepcuu NporHo3a Ha 5 CyTOK ANA TeppUTopun EBpasuu

* [lepcnektuBHbIM Npoekt CORSO koHcopunyma COSMO
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2013 IIJIAH: COSMO-RU06, CETKA 2000 * 1000 * 60, h= 6.6 km

OBJIACTb UHTETPUPOBAHMUSA u OPOI'PA®US
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04:00 05mon 2012 (MCK): P yp.mop4, 061a4H0CTh, 0Ca/KM

MporHoa Ha O4. oT 04:00 05mon @hdictMCéokanero apyca [%]

pp | I e—
COSMO—-RU 13km I 30 20 no —— ARENEHMe HA YPOBHE MOpA
116
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04:00 05mon 2012 (MCK): P yp.Mopa, o06nayHocTs, 0Canku

MporHea na Ou. ot 04:00 05mon 2012 (MCK)

06 naNHOCTe CpeaHero apyca [%]

I e

COSMO—-RU 13km 10 30 50 70 |— [HeneHue Ha ypOBHE MapA
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An operational high resolution
regional NWP system at JMA

Hisaki EITO

Numerical Prediction Division, Japan Meteorological Agency (NPD/JMA)
E-mail: heito@met.kishou.go.jp

The 34th EWGLAM and 19th SRNWP meetings, Helsinki, Finland

‘ 8th-11th October 2012
SRR JMAA
1

Japan Meteorological Agency The 34th EWGLAM and 19th SRNWP meetings
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Introduction

* The supercomputer system at JMA has been upgraded in June 2012, and
now in operation.

» Taking advantage of much more computational resources, a high resolution
(dx=2km) regional model (LFM: Local Forecast Model) has been operating
since August in 2012.

+ Thepurpose is providing information on aviation weather and disaster
prevention.

[ART JMA.

Japan Meteorological Agency The 34th EWGLAM and 19th SRNWP meetings 2
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Basic design of the LFM

» LFMwith a 2km horizontal meshes and 60 vertical layers covers the eastern
part of Japan, and provides 9-hour period forecasts every 3 hours.

» The forecast domain will be expanded so that the Japanese territory and its
surrounding areas can be covered and the update frequency will be enhanced
to every hour in 2013.

« Initial conditions for LFM are generated by the RUC employing the 3D-VAR.
This faster data assimilation helps the frequent updates of forecasts.

Domaln and topog raphy Rapid update cycle (RUC)

LA: 3DVar Rapid update cycle (RUC)

3DVAR 3DVAR 3DVAR ‘
LF1 LF1 LEM (2km)

FT=1 FT=2 MSM (in operation) FTTS MSM Forecast time (h)

d Eas;’éfrn part of Japan
_(cutrent)
Jdpan and its surrounding

(future) ) soundary Condition JNoVA-3DVar analysis (dx=5km)
h! ¥ First Guess

FT=-3 FT=-2 FT=-1 FT=0 LFM Forecast time (h)

IS oo 1stn N m;"f'e‘"‘ LF1 | JMA-NHM 1h-forecast (dx=5km)
[T JMAI
Japan Meteorological Agency The 34th EWGLAM and 19th SRNWP meetings 3
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AHCAMbJIA
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PoAb HauaAbHbIX AAHHBLIX O COCTOSIHUU aTMocdepbl
(E.[.Actaxosa) (BAMSIHME MX ManbIX BO3MYLLEHMI Ha 5-CyT NnporHo3)

FC_251000hPa £ 1996-12-21 12h fc t+120

FC_01000nFPa £ 1996-12-21 12h fo t+120

NMporHos 1
KOHTPONLHbLIN
oT
HeBO3MYLUEHHbIX
HavanbHbIX
AaHHbIX

o

R

7

.

NMporHos 2

oT
BO3MYLLEHHbIX
HaYanbHbIX
AAHHbIX

NMporHo3 3

oT
BO3MYLUEHHbIX
HavallbHbIX
AaHHbIX

FC_24 1000hPa £ 1996-12-21 12h fo t+120

)aKTU4yeckoe
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COSMO-FROST-EPS @ ECMWEF:
present status

d  del  de2

43 4 variables 3 levels

ZUVQ 500 700 850 hPa

10 Representative
Members driving the 10
COSMO-model
integrations (weighted
according to the cluster
populations)

— employing either
Tiedtke or Kain-Fristch

clustering convection scheme
interval 2 (randomly choosen)
time Black-Sea Complete +
steps area Linkage

perturbations in
turbulence scheme and
in physical
parameterisations

Integration
Domain

Ax ~ 7 km; 40 ML; fc+72h;

initial time: 00/12 UTC:;

At the moment, computer time (~ 2
million BUs for 2012) is provided by
an ECMWF Special Project:

suite managed by ARPA-SIMC;
contributions from ECMWF member
states could be needed in the
future.

Ao E

< [N

A.Montani; The COSMO-LEPS system.
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ROC area

>»Area under the curve in the HIT rate vs FAR diagram; the higher, the
better ...

>Valuable forecast systems have ROC area values > 0.6.
»Consider the event: 12-hour precipitation exceeding 10 mm

ROC area values for JEM2012; TP_12h = 10mm

» COSMO-FROST-EPS outperforms 0.9 | | |
ECMWF-EPS for all forecast
ranges.

» 12-hour cyde of the score for
both systems, which better
predict predpitation occurting
during daytime (6-182).

» ROC area values show little

dependence on the threshold
(not shown).

ROC area values
=
5o

These results need to be — COSMO-FROST-EPS
confirmed over higher-resolution ECMWE-EPS

observational networks.

0.7 | | |
18 30 42 54 66

forecast lensth (h)
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The 5" EnKF Workshop, Rensselaerville (New York), May 21-24, 2012
Session 5: Operational Implementations

Session chair: Lucio Torrisi (torrisi@meteoam.it)

Center Scheme Use Operations Presentation

UKMO Hybrid - Deterministic forecast July 2011 Oral
(4DVAR/ Local - EPS Perturbations June 2006
ETKF)

CNMCA Regional EnKF - Deterministic forecast June 2011 Poster
L, (LETKF)
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De utscher Wetterdi |enst

und Klima aus einer H:

@

Running a Boundary Condition Ensemble

Benefits from Interoperability

Ulrich Schattler
Deutscher Wetterdienst
Research and Development

Deutscher Wet‘terdlenst (@

nd Klima aus eine:

Evaluation of the
operational
convection-permitting COSMO-DE-EPS
for the summer of 2012

Detlev Majewski, Susanne Theis, Christoph Gebhardt
Zied Ben Bouallégue, Michael Buchhold, Carlos Peralta

Deutscher Wetterdienst, DWD

34'h EWGLAM and 19 SRNWP Meeting, 8-11 Octaber 2012, Helsinki COSMO-DE-EPS, DWD *
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Deutscher Wetterdienst (@
Wetter und Klima aus einer Hand »

The 20 members of COSMO-DE-EPS

%

*

*

* veee ééé

(1) )

34" EWGLAM and 19" SRNWP Meeting, 8-11 October 2012, Helsinki COSMO-DE-EPS, DWD %
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Deutscher Wetterdienst (@

Wetter und Klima aus einer Hand

The Boundary Condition EPS

=>» Fields provided are:

GME U V Qv Q QR QS PS TS QVS
IFS: Qv Q QR QS PS TS QVS

u v
GFS: U V Qv QCc Al PS T.S QV.S
u v

GSM: Qv QC PS T 2M QV_2M

= GSM is counting vertical levels from bottom to top, while all others are
counting from top to bottom.

= GSM is providing 2m temperature and relative humidity, all others surface
values

=» Global data are available for 00 and 12 UTC
= BCEPS is running at 00, 06, 12 and 18 UTC for +24 hours

14.10.2012 SRNWP [ EWGLAM Meeting, Helsinki 2012
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Temperature (lowest modell evel) [ . ier wetterdienst

Wetter und Klima aus einer Hand

14.10.2012 SRNWP / EWGLAM Meeting, Helsinki 2012
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S GROS CAC

1. Ha ocHoBe BbInosiHeHHbIX paboT, a Taxkxe APYyrux UCCIIES0BAHUM,
nposoasumxca 8 &[bY ‘[uapomeruyeHTp Poccum”, nposoantca pabora
o passuTUO U AOBEAEHNIO AO ONepaTUBHOU peasin3aymm
OPUEHTUPOBAHHAS HA YUCSIEHHBIU IPOrHO3 OMAcCHLIX ABJIEHUU 10ro4bI
cxema rvugpoaNHaMMYECKOro rporHo3a norogsr B pamKkax CUCTEMbI
r1ApPOMeTeOopPOsIOrMYecKoro obecnevYeHns 3UMHEN OJIMMITNAARLT COYM -
2014 r. , Yumsepcuager 2013 8 r. KasaHm u pacwmperms obriactu
rpOrHoO3UpPOBaHUs.

2. B HayuyHO-uccrienqosaresisCKyro M onepaTusHyro AeTesIbHOCTS,
cBazarHyro ¢ COSMO-RU, BosrieyeHa tasiaHTIMBas mosognexs MIY
um. M.B.JlomoHocosa, cospaercs KaaposeIv noTeHUNasn Ans
POPMUPOBAHUA HAYYHOU UREOSIOrn B O671aCTU Me30MacluTabHoro
rAPOANHAMMYECKOro MO[esTupoBarHmsa u byayllyes ee peasmsaumu.
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Me3omacLiTabOHbIN
YUCNEeHHbIN NPOrHo3 noroabl:
cCOBpeMeHHOe COCTOsIHMe u byayuiee.

PusuH I.C.,

PBIY “I'mapomeTueHTp Poccun’
MI'Y um. M.B.JlomoHOCOBa

LLikona-cemmHap MonoAbIX y4eHbIX U cneyuanucToB B 06r1acTn ruapoMeTeoponiornm
PenepanbHON CNYXObl MO NTMAPOMETEOPONIOrMN U MOHUTOPUHIY OKpYyXaloLen cpeabl
MuHucTepcTBa NpUpPOAHbLIX pecypcoB M akonornm Poccunckon ®egepauum
HoBocubupck, 31.10-02.11 2012r.
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An operational high resolution
regional NWP system at JMA

Hisaki EITO

Numerical Prediction Division, Japan Meteorological Agency (NPD/JMA)
E-mail: heito@met.kishou.go.jp

The 34th EWGLAM and 19th SRNWP meetings, Helsinki, Finland

‘ 8th-11th October 2012
SRR JMAA
1

Japan Meteorological Agency The 34th EWGLAM and 19th SRNWP meetings
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Introduction

* The supercomputer system at JMA has been upgraded in June 2012, and
now in operation.

» Taking advantage of much more computational resources, a high resolution
(dx=2km) regional model (LFM: Local Forecast Model) has been operating
since August in 2012.

+ Thepurpose is providing information on aviation weather and disaster
prevention.

[ART JMA.

Japan Meteorological Agency The 34th EWGLAM and 19th SRNWP meetings 2
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Basic design of the LFM

» LFMwith a 2km horizontal meshes and 60 vertical layers covers the eastern
part of Japan, and provides 9-hour period forecasts every 3 hours.

» The forecast domain will be expanded so that the Japanese territory and its
surrounding areas can be covered and the update frequency will be enhanced
to every hour in 2013.

« Initial conditions for LFM are generated by the RUC employing the 3D-VAR.
This faster data assimilation helps the frequent updates of forecasts.

Domaln and topog raphy Rapid update cycle (RUC)

LA: 3DVar Rapid update cycle (RUC)

3DVAR 3DVAR 3DVAR ‘
LF1 LF1 LEM (2km)

FT=1 FT=2 MSM (in operation) FTTS MSM Forecast time (h)

d Eas;’éfrn part of Japan
_(cutrent)
Jdpan and its surrounding

(future) ) soundary Condition JNoVA-3DVar analysis (dx=5km)
h! ¥ First Guess

FT=-3 FT=-2 FT=-1 FT=0 LFM Forecast time (h)

IS oo 1stn N m;"f'e‘"‘ LF1 | JMA-NHM 1h-forecast (dx=5km)
[T JMAI
Japan Meteorological Agency The 34th EWGLAM and 19th SRNWP meetings 3
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.
Advantages of the high resolution model

» One of the advantages of higher resolution models is that the models can
represent smaller scale phenomena.

» Higher resolution models can better represent phenomena related to
topography.

* High resolution makes it possible to assimilate observations of which locality is
strong like temperature and wind velocity near the surface.

An example of forecast I:_)y_LFM _
[ wrFucET=6 () MSM(FT=9) /

(a) Observation

Aheavy
rainfallion
July 2091

The
maxamum
daily
precipitation
amounts

1000mm or 1 M, T, (mm/3h)

Typical example of 3 hour accumulated precipitation which LFM better
SSFT predicted intensity and location of heavy rainfall than MSM. IMA
Japan Meteorological Agency The 34th EWGLAM and 19th SRNWP meetings - 4 -
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,‘
' EWGLAM/SRNWRP - Helsinki, 8-11 Oct 201

Met Office

The UK Met Office Nowcasting
Demonstration Project

Zhihong LI, Sue Ballard, David Simonin, Jean-Francois Caron

@ Crown copyright Met Office
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Introduction - NDP

Met Office

« Aim: Develop a NWP nowcasting system to produce
more accurate and timely forecasts of severe and high
impact weather, focusing especially on flood risk

Data Assimilation/analysis vital for these short period forecasts of 0-6
hours

» Rapid update cycling is needed: Hourly cycling
— Hourly analysis and forecasts every hour to
T+6/12 hours

« 4D-Var to assimilate latest high resolution sub-
hourly obs (e.g. Radar Doppler winds)

* Prompt delivery time (obs timeliness and P6/7)

© Crown copyright Met Office




PedeparnHan caxda no 200poNeMeOpPOTTO2U I MONUIMODUN2Y ORPpYNaiouiel cpedis
Fudpomemuenmp Poccuu

’-
== Introduction - NDP

Met Office

» The NDP system started running in real-time
with forecasts to T+6 hours from March 2012 on
IBM P6 (until Sept 2012)

* The real-time running on IBM P7 (operational
support) began in July 2012 with extended
forecasts to T+12 hours

« Use London 2012 Olympics to perform a real-
time demonstration

» Evaluate extreme flood events over period of
May, June and July 2012

© Crown copyright Met Office
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NDP (Southern UK) 1.5km
4D Var (3km) T+12 every hr)
(360x288x70)

UKV (k) 1.5km
3D-Var (3km) T+36 (every 3h)
(744x928x70)

UKV - 1.5 km -@?’

Model Domain

Cobbacombe Dean Hil
L]
-
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Observation Processing ~1min

Met Office

NDP HOURLY CYCLE 4D-Var ~ 4mins

1 hour f/c from T-90mins for background UM 12h flc ~ 10mins
(first guess) in 4D-Var

. 1 hr Observation/Assimilation wind
1hour to 2hour f/c from T-90mins r -bservationnssimiation wincow

with output every 10mins fro
T-30mins to T+30mins for DA I A
ModelObs in 4D-Var

4D-Varinc

Currentanalysis ‘

T-60mins T+0 Obs T+60mins

Previous analysis time
Latent Heat Nudging

Start T+45 mins
OPS ~1 min
4D-Var ~ 4 mins
UM 12h f/c ~10 mins

© Crown copyright Met Office
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A -
<7~ Summary - NDP

Met Office
A high resolution (1.5km) NWP nowcasting system has
been developed and run in real-time over the southern
UK for demonstration during London 2012

It assimilates sub-hourly Doppler radial winds, wind
profiler, (GPS) & MSG SEVIRI data using hourly cycling
4D-Var

The system currently produces a 12 hour forecast every

hour by 30mins after the end of the observation window

Forecasts were sometimes significantly better than the 6
hourly UKV, but substantial challenges remain

FSS beats the STEPS (current Lagrangian extrapolation-
based Nowcasting system)

Form the basis for the Met Office next generation
operational UK NWP nowcasting system

© Crown copyright Met Office
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Met Office convection-permitting ensemble
MOGREPS-UK

Nigel Roberts
Met Office @ Reading

© Crown copyright Met Office




