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CTPYKTYPA MPOEKTA CORSO

TASK 1. High resolution COSMO-modeling for mountainous regions
Task Leader: Gdaly Rivin

1.1. Improvement of technology of deterministic forecasting of weather conditions

with model resolution 2.2.km for the North-Caucasian area (SOCHI-2014),
(including the operational support)

1.2. Development of COSMO-So0-1km

TASK 2. Downscaling / postprocessing for Sochi area and applications

Task Leader: Inna Rozinkina
2.1. Adapted down-scaling techniques for winter conditions in the mountains and
|OC requirements

2.2. Determination of typical COSMO-model inaccuracies for typical
climatological /synoptic situations

TASK 3. Development and adaptation of COSMO EPSs for Sochi region

Task Leaders: Elena Astakhova, Andrea Montani

3.1. Adaptation of COSMO LEPS 7 km to the Sochi region and to specific

requirements of winter Olympics. Operational ensemble forecasts
during the Olympics

3.2. Development and verification of COSMO-RU-LEPS 2.2 km for the Sochi region
PEWIRHATS A dEFMeIm SOCHMEL7)
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TMAPOMETUEHTP PQCCUM - g.suc
CTPYKTYPA MPOEKTA CORSO

HATPABJIEHUE 1. MogenupoBaHue ¢ BbICOKUM pa3peLieHnem ans
rOpHbIX PauoOHOB

1.1. YCOBepLUGHCTBJEMJ'Ig)JI:-IBﬁWVI AeTepMUHUCTKOIo

NPOHro3npPoOBaHUA NOroAHbIX YCIIOBUN C pa3peLlueHnemM Moaenun 2xX2 Km
ana Cesepo-KaBka3ckoro permoHa

HANPABITERAESCC S Haynrekannvu2 AY¥crifpoueceunr u npunoxenus
(Pyk. U.A.PO3MHKUHA) |

2.1. Pa3Butue apanTMpoOBaHHbIX TEXHUK AYH-CKEUNUHra Ansi 3MMHUX FOPHbIX
ycrnoBum ¢ yyetom Tpeb6osaHnm MOK

2.2. BblsiBNeHue TUNMUYHbIX OLIMOOK Moaeneun Ans TUNMUYHbLIX METEOPOSNNONYECKUX-
CUHOMNTUYECKUX YCNOBUU

HAMPABJIEHUE 3. PasButne apgantauusa cucrembl COSMO-EPS ans
pernoHa Couun

3.1. AdBryauial] CASVEXICERS A.MpernaHyiToun 2014 u Tpe6oBaHusim MOK.

O6ecneyeHne onepaTtMBHbIMU aHCaMbieBbIMU NPOrHo3amu B nepuoabl
COpeBHOBaHUM

3.2. PazButne n agantauma COSMO-RU-LEPS 2.2 k pernoHy Coun (c ycnoBusmmu
Ha rpaHunyax u3 COSMO LEPS 7/

PEMMOHATIbHBIE MPOBNEMbI TMOAPOMETEOPOJIOTI M N OXPAHbI OKPY)KAFOLL[EI?I CPE[bI KazaHb 2- 8
A ovTtabna 2012
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’"""aff members Roshydromet CORSO
( 12 - PhD, 4 - postgraduates (3 — MSU) )

Task 1 High resolution COSMO-modeling for mountainous regions

G.Rivin, Yu..Alferov, D.Blinov, M.Chumakov,
E.Kazakova, A.Kirsanov V.Perov, A. Revokatova,
|.Rozinkina, M.Schatunova, M. Tsirulnikov, D. Uktuzova,
M.Zaichenko;

Task 2 Downscaling / postprocessing for Sochi area and applications
|. Rozinkina, D.Blinov, A.Bundel, E.Kazakova,
V.Kopeikin, A.Muravjov, G.Rivin, |. Ruzanova

M.Schatunova, D. Uktuzova;

Task 3 Development and adaptation of COSMO EPSs for Sochi region
E.Astakhova, D.Alferov, G.Rivin.




@
0& ":'0 I .\

(el

dvement of teChnology of daterifaifistic forecasting

of weather conditions with model resolution 2.2.km for
the North-Caucasian area (SOCHI-2014), (including the
operational support)

1.1.1. Assess
and improve
the quality
of the
deterministi
c forecasts
of COSMO-
Ru7/S02.2

The controlled and corrected external parameters (for
Black-Sea and North-Caucasian region for COSMO-
Ru7/So2 was obtained. Description of geographical
conditions of points of measurement and
corresponding points of COSMO-Ru7/So2 meteograms
was obtained.

The algorithms of TERRA was corrected by including of
the additional level of vegetation. In cases of partial
snow cover the significant improvement the forecast of
T2m was obtained (error from 4-7°C decreases to 1-
2°C).

1.1.2.
Improving
of initial

PR R o

For correction of initial data for COSMO-RUQ2 the
preliminary technology (decoding, interpolation, sea-
mask and orography correction) for snow mask basedo
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Task 1

INprOvement of teCHNBI6GY Of deterfifiistic forecasting

Resuit

of weather conditions with model resolution 2.2.km for
the North-Caucasian area (SOCHI-2014), (including the
operational support)

1.1.3.
Implementati
on of data
assimilation
and using of
different
boundary
conditions
for COSMO-
Ru7/So2

1.1.3.1. The modeling results for winter 2011/2012 as a result of
DWD technology including DAS, adapted for COSMO-Ru07
region, was transferred and collected in RHMC. The
comparison with RHMC system showed the largest differences
first jf all in fields of T2m. The differences in Sochi region was
not significant. After the discussions during CUS, FROST
meeting and expert meeting in DWD was decided to repeat the
experiments for winter 2012/2013 with use the new available
data of SOCHlI region.

1.1.3.2. The description of geographical conditions of points of
measurement, available for participants of CORSO/COSMO and
data description tables for all regular and additional stations of
SOCHI region was obtained. The preliminary software for
guality control was obtained.

1.1.3.3. FDP: The nudging for COSMO-Ru7/So2 with use the
software of COSMO was developed. The methodical
consultations of DWD was take account/ The first results was

PR P -, |




B2/ Development of COSMOISo 1K (RDP) 0,6 FTE / year

1.2.1. Choice of strategy

Expert meeting in Meteoswiss
(Zurich) and in ARPA-SIMC,
Bologna: 2011: Dec: strategic
discussions, algorithms,
preliminary experiments.

The some preliminary numeric
experiments with modified
software (COSMO-1) was
developed for filtered orography.

1.2.2. Development of 1-
km version of COSMO
Model

Each country received some
preliminary results for own area.
The results of experiments of
MeteoSwiss and APRA SIMC will
be discussed on CGM.
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HanpaBsneHue 1 (YcoBepLueHCTBOBaHMe
TeXHONOrMn AeTepMUHNCTCKOro
MoaenupoBaHuA)

1.1. YcoBepLweHCTBOBaHME TEXHOMOMMMN
AETePMUHUCTKOro MmoaenmpoBaHus NoroaHbIiX yCrioBUM
C pa3pelwwieHnemMm mogenu 2x2 km gna CeBepo-
KaBKa3cKoro permoHa

1.1.1 YcoBepLweHCTBOBaHUE anroputmMoB mMoaenu B
YyacTu ONnUCaHuUA B3aMMOAEUCTBUSA C NoacTuUnaroLwen
NOBEePXHOCTbIO :

PETMOHANBbHBLIE MPOBNEMbI TMOPOMETEOPOOIMM N OXPAHbLI OKPY>KAIOLLIEV CPEAbLI KasaHb 2-4 =
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Ha ocHoBe akcnnyatauuu mogenu COSMO-RuU Ob1510 BbISABNEHO
Hanuuye CyleCTBeHHbIX CUCTEMATUYECKUX OWNOOK B NpOrHosax

npuse OVI Temnepa bl BO3 yxa .qnﬂ HeBHbIX HaCOBByCHOB'VIﬂ
cHexH kR erg ,,,,,,,,, ures observed at Krasnaya Polyana Feb. ﬂz’%

---------- ;—--and the cosmo RUO7 inodel forecasts
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The tempé
the temper
the averaged forecast - in red,

the difference between the observed temperature and the averaged forecast is depicted in

violet
PEMMOHANBHBLIE MPOBNEMbI MOPOMETEOPOJIONMW U1 OXPAHBI OKPY>KAIOLLEW CPELbI KasaHb 2-4 14
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MTMAPOMETUEBHTR®HARQGEHPDENEVLI e’ s M ﬂ

cheKT OT BRNIGUEHUA noonHnTen

pacTuTenbHOro Apyca B CXeMy n&ﬂtmnatou.leld

noBepxHoctnu TERRA B COSMO
Ivanovo T2M, NporHo3bl Ha 364 oT 25 mapta 2010

ctrl exp measured Vetluga
42 -04 4.0 e Z S T , ctrl exp measured
_ I N 38 -1.0 0.4
Dmitrov y
ctrl exp measured e N Inza
25 01 70 TN e R R ctrl exp measured
| & Rl 753 0.0 1.0
Moscow el 5

ctrl  exp measured\ B _ "N |_» Radishevo
-23 01 83 T g WIS S, ctrl exp measured
-6.3 -04 0.7

Viadimir <« | 4,
ctrl exp measured e
-45 -0.5 3.8

Ryazan / W
ctrl exp measur = e

-20 0.1 3.9

Buzuluk
ctrl exp measured
-5.0 -04 -0.6

~~ Karabulak
ctrl exp measured
61,464, 40.72°C.1L, '6.6 '0.3 '2.4
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HanpaBneHue 1 (YcoBepLueHCTBOBaHUE TEXHOSIOIMN
AEeTePMUHUCTCKOro moaeriupoBaHu1s)

1.2. Passutue Bepcuun mogenu COSMO c warom 2 Km
ANA ropHbIX obnacren

16
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de Morsier with contributions
Fuhrer
First exJrerts it C OO B e te oo

¥ COSMO-1 Setup (1) Domain

dion =dlat = 0.01, ie X je =1062 X 774 [1062=2° X3 X 11+6

First expetments with COSMO-1, COEMO-GM, CORE0pmect, 11 Septamber 2012 Guy de Morsier

17



OORSORTW

. FOR SURLL SCALE LOCEL

TMAPOMETUEHTP POCCHUH -
- — R T

HanpaBneHue 1 (YcoBepLueHCTBOBaHUE TEXHOSIOIMN
AeTePMMUHUCTCKOro moaenmpoBaHus)

1.1. YcoBepLweHCTBOBaHMNE TEXHOMOMMN
AETePMUHUCTKOro MmoaenmpoBaHus NorogHbIiX yCrioBUM
C pa3pelwwieHnemMm mogenu 2x2 km gna CeBepo-
KaBKa3cKoro permoHa

1.1.2 Pa3Butmne pernoHaribHoro ycBoeHusi AaHHbIX

- OAHHbIE HASEMHOW HABJTIOOATENIbHON CETU
- CBEOEHUA O CHEXHOM NMOKPOBE

PETMOHANBbHBLIE MPOBNEMbI TMOPOMETEOPOOIMM N OXPAHbLI OKPY>KAIOLLIEV CPEAbLI KasaHb 2-4 18



TMAPOMETUEHTP POCCUK
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I'Iosblmel-me Aetannsauum HadanbHOM MH(popMaLUKM O HaNM4YUU CHerac
MCNoNb30BaHNEM AOCTYMHbIX CNYTHUKOBbLIX AaHHbIX
pre-operational technology for Snow OA with flexible resolution based on

available NOAA multisensory snow cover maps information

Input COSMO snow field Input NOAA Output Snow field for

on a 20 km grid for multisensor snow/ice COSMO model 2.2 km

05.04.2012 cover product on 4 km produced from NOAA data
grid

y 19
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RULAPOMETEQPO]IOTFIAEN-QXPAH b Sl |

Aputsnow field is too smoothed” F&H”W%Emmodel g“d

To improve it
* Use NOAA snow-ice satellite product on lon/lat grid with step 0.04° (approx. 4
km)
* [ce = snow, usually ice is covered by snow
* For each model grid cell determine square of overlays with snow covered cells

of NOAA product

SNOW COSMO grid cell

N[ 2. Seron

Q' \ |:SI’IOW
\T‘-—-———-—_

SCOSMOceII

This is a geometric problem

20
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Texuonorml KOPPeKUMU HavamnbHbIX 3Ha4Y€HUW TeMneparTypbl
HUXKHUX CNOEB BO34yXa U NOYBEHHbIX CNOEB NO AaHHbLIM

x Cressman method foF‘EMﬁ%H‘"“ T2m i;’ﬁ*

160

w™ =hmv™  hM™=0.5[al+cos (r phk’m/Rscan)]' V™ EE A\
=0.5[a 1l + cos (T pvk’m/Hmax) /(1+0.8 pvk’m/Hmax)]’ H

100

= max( p,™, Z ) - 0 \\\
x Correction (adaptation) of T for 6-8 bottom | ~~—
levels (log- profiles for discrepancies) " 0s \*

== H0IPPULMEHT -
5 ypoBHei

x Correction of T for solil levels (linear
functions for discrepancies)

PEMOHAJbHBIE MPOBEMbI TMAPOMETEOPOJIOMN N OXPAHbI OKPYXXAIOLEW CPE[bI KasaHb 2-4 21
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TEXHOJ'IOI'VISI KOPPEKLIVIVI no T2Mm: AHAJ'IVI3

Mpoduns TemnepaTypbi Mo NPOrHosy maynmAchmv 30H/IMPOBAHMIO,
h,m CTaHUMOHHbIE W a3 El T r ‘4,.
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CTAHUMOHHbIE W 23pONOTrHYecKre U3MepeHWA 3a TOT e CPOK
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© 26.0200+12 h

. \).

N

. N
\

300 g

200

12 11 -10 -9 -8 -7 -6 -5
# Cravumn BBU

——0 i - ¥ o

- N
Wk e s s N I

0

T
1

0 Paguosona

T

°C

h, m
800

}-
.
/ / )
»

/ .{/ 2

%+
T f T " T T T T e T
-16 -15 -14 -13 12 11 -10 K] -8 7 - 5 -4 3
—— O i ® - Mpod A Crarnuus BBL © Paguozon, a

MpoduAbL TEMNEPATYPbI NO NPOrHO3Y 0T 26.02.12 00 UTC Ha 72 uaca W N0 AMCTaHLMOHHOMY 30HAMPOBAHWIO,

CTaHUMOHHbIE W a3PONI0TMYECKMe M3MEePEHNA 3a TOT Xe CPOK

A}

T
/

Examples of forecasts of T profiles with comparison with data of

atmospheric sounding

PEMMIOHATNBHBLIE NPOBJEMbI TMAPOMETEOPONOMI 1 OXPAHBLI OKPY>KAIOLWEI CPEAbI KazaHb 2-4
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TEXHONOInA KOPPEKUMU NO T2M : AHANU3

A
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SCAE O

T Xog, TemnepaTypsl Ha ypoeHe 2m no npordosam ot 13.02.12 00 UTC M No gaHHbIM U3MEPEHUIA Toc Xop TemnepaTtypbl HAa YPOBHE 2M No NporHo3am o1 18.02.12 12 UTC u No AaHHbIM U3MepeHUid
-2 -4 -
-4 L4
& .
-8
-10 -8
-12
J1a -10
-16
BT -12
-20
-22 -14
-24
26 -16
-28
-18 T T T T T ]
-30 T T v v T 1
a 12 24 36 a8 60 t,uacel 72
0 12 24 36 48 60 t,uacel 72
=#— OnepaTueHblii NporHos =fli— JKCMEepMMEHTANbHDIA NPOTHOZ ~ 4 — MakTuueckan Temnepatypa 2m (BBI
== OnepaT1EHbIMA NPorHo3 =fll— SKCTEPUMEHTANbHBIA NPOTHO3 ~ & - DaKTMueckas TemnepaTtypa 2m (BBLL) P P s P patyp (85U

-8B

Xog TeMnepaTypbl Ha YPOBHe 2M o nporHozam o1 18.02.12 00 UTC M no AaHHbIM U3MEPEHUIH

12 24 t,uace 72

—4—OnepatuseHblid nporkoa COSMO-RUO7
—l-JKcnepUmeHTanbHbI nporkoa COSMO-RUQ7

o

12

24

36

48

60

A RMSE nporsxozos T2m & nepmog ¢ maa 2010 no mapt 2011 roaa gna mogenn COSMO-RUQT (ctapt 00 1 12 UTC)

—#— OnepaTvBHbIA NPOrHO3 —ill— JKCNepUMEHTaNbHbINA MPOrHO3 ~ & - QakTnueckan Temnepatypa 2m (BBLL)

PEMMOHAINBbHBLIE NPOBMEMbI TMAPOMETEOPONOI A 1 OXPAHBI OKPY>XAIOLLE CPEQbI KasaHb 2-4
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TMAPOMETUEHTP POCCUM g
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PEMOHANBHOE YCBOEHME OAHHBIX: MPUMEPbLI CPABHEHUS
PE3YIIbTATOB COSMO-RUO7 U COSMO- EU (DWD)

OCAOKWN T2M

7. 8 8 mn

PEMMOHANBHBLIE NPOBEMbI TMAPOMETEOPONOIM 1 OXPAHBLI OKPYXXAIOLLEN CPEAbI KasaHb 2-4 24
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AlNbHOE YCBOEHUE OAHHbIX: PEANU3ALIUS TEXHONOMMU
«NUDJING» B TMOPOMETLIEHTPE POCCUM

download GME 00UTC 06UTC 12UTC 18UTC
start

end

Time work 00:35 00:20 00:35 00:20

O0OUTC 06UTC 12UTC 18UTC RU07 oouTC 06UTC 12UTC 18UTC
start
end
00:40 00:20 00:40 00:20 Time work 00:20 00:40 00:20 00:20 00:20 00:40 00:20 00:20
OOUTC 06UTC 12UTC 18UTC RUO2 £ 06UTC : 12UTC £ 18UTC : |

start 0100 01:10 07:00  07:10 1310 13:20 19:00  19:10
end { 01:10 01:20 07:10  07:20 13:20  13:30 19:10  19:20

01:40 01:40 01:40 01:40 Time work 00:10 00:10 01:50 00:10 00:10 01:40 00:10 01:40 00:10 00:10 01:40

ne

operation
al runs of
COSMO-
RUO7 n
COSMO-
RUO2

PEMMOHANBbHBLIE NPOBMEMbI TMAPOMETEOPONOI NN 1 OXPAHBI OKPYXXAIOLLEW CPE[bI KasaHb 2-4 okTa6ps 25
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)" AﬂbHOE YCBOEHI/IE AOAHHbIX: PEAJ'II/I3AL|,I/1$I TEXHOHOFMM
«NUDJING» B TMOPOMETUEHTPE POCCUUA

o N &S h A O N ERE O R N WA OO N ©
| | | | | | |

0 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
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HAﬂbHOE YCBOEHUE OAHHDbIX: PEAJ1I/I3ALI,I/IFI TEXHOﬂOFI/II/I
«NUDJING» B TMOPOMETUEHTPE POCCUM .
AHanu3 pesynbraTtoB

) &
60
4’$

6

© N O G A O N R O R N WA N ®
| I I I NN S I R R R S

0 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
ERROR OF T2M OF “OPER” AND “NUDGCAST".
DIFFERENCE: ERROR OPER - ERROR NUDGCAST:

- FORECAST WITH DA IS BETTER,

- FORECAST WITH DA IS WORSE.
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HanpasneHue 2 (lporHo3upoBaHMe B TOYKax
COpeBHOBaHUM )

1.1. Pa3Butne CTaTUCTUYECKOIro NOCT-NMpoueccuHra ans
AayH-CKaunuHra

- CTATUCTUHECKAA KOPPEKLUUA C «KOPOTKUM»
NMEPUOLOOM HACTPOUKMU
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TMAPOMETUEHTP POQCCHUM

Pocru.qpomeTa u BbluucnutenbHaa cetka COSMO-
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Krasnaya=Polyana, . 543

farva ceemkn: 8.9.2010 P | 2011
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The 2m temperatures observed at Krasnaya Polyana station in February, 2012
and the COSMO RUO? model forecasts at the nearest grld pomt over the same
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The temperatures observed at the station are shown in blue;

the temperature forecasts - in greem,

the averaged forecast - in red;

the difference between the observed temperature and the averaged forecast is depicted in
COWOHQ@aI Meeting 2012, Lugano, September, 10-13



TMAPOMETUEHTP POCCUK

KalmaniEilter R

Predict
Predicted (a priori) state estimate E|<|k_1 = Fkﬁk—1|k—1

: . : : T
Predicted (a priori) estimate covariance Pk|k_1 =F Pk_1|k_1|:k +Q,

Correction:
Innovation or measurement residual Y. =2, — Hkﬁk“(_l
Innovation (or residual) covariance S, = HkPk|k_1HE +R,
. . Te-1
Optimal Kalman gain K, = Pk|k_1HkSk
Updated (a posteriori) state estimate ﬁk“( = ﬁk“(_l + K, Y,

Updated (a posteriori) estimate (:ovariancePklk =(1 - Kka)Pk|k—1
X — model’s variables

F — transition matrix from step k-1 to step k

P — covariance matrix describes the accuracy at each step

Q — covariance matrix describes the mathematical model accuracy

H — matrix for receipt of observations from the mathematical model

Z — in situ observations

y — the mathematical model’s deviation at each step

K — Kalman matrix G . :
COSMO General Meeting 2012, Lugano, September, 10-13 http//en WIkIp@d/a. Orq/Wlkl/Ka/man fllter' htm/



http://en.wikipedia.org/wiki/Kalman_filter.html

MAPOMETLIEHTP POCCUM

gt ;S S - ——— J

The temperature T observed at the station at time tis

represented as N, 2 2
T, = Xp, + Z Xp,. 4 cos(tn T_pj + Xp,, sm(tn T_pj

where Tp is the window width used for expanding the temperature forecasts (4-7
days)
and Np is the number of harmonics used (Tp multiplied by (1, 2, or 3)),

The difference D between the observed temperature and the averaged
forecast at time t is represented as

N 2%) : ( 2%)}
D, = Xd, + Xd,, _ cos(tn— + Xd,,, sin| th—
t 0 nzll|: 2n-1 Td 2 Td

where Td is the window width used for expanding D (1 day) and Nd is the number of
harmonicas used (1, 2, or 3),

The forecast at the time t is calculated using the formljla- D,

COSMO General Meeting 2012, Lugano, September, 10-13
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I‘MAPOMETLlEHTP POCCUM g, SMC

, S -
ond part of R l.e. the root -mean-square deV|at|on of the forecast from
the averaged forecast is depicted as a function of forecast range
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a 18 28 38 48 oa 6a 7a 88
COSMO General Meeting 2012, Lugano, September, 10-13
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Corrected 2m temperature for Tp=7 days, Td=1 day, and various N

and Nd
The 2m temperature forecast at Krasnaya Polyana station was corrected over
February, 2012 by applying the described method,
The errors in the initial forecasts:
average deviation: 2,86 K
root-mean-square deviation: 3,89 K

For Np=7 and Nd=1, the errors of the corrected forecasts:
average deviation: 0,18 K

weather-station revised-T2M-forecast  Td=1.0 Tp=7.0 nd=1 np=7 nm=18

root-mean-square deviation: 2,& sow=os suwow-zss

15
14

- observed data 12
* T2forecasts 13
* revised T2
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Corrected 2m temperature for Tp=7 days, Td=1 day, and various N

and Nd
The 2m temperature forecast at Krasnaya Polyana station was corrected over
February, 2012 by applying the described method,
The errors in the initial forecasts:
average deviation: 2,86 K
root-mean-square deviation: 3,89 K

For Np=7 and Nd=1, the errors of the corrected forecasts:
average deviation: 0, 18K
root-mean-square deviation: 2,55 &wew semen T
For Np=14 and Nd=2, the errors (}51 the corrected forecasts:
average deviation: ii 0, 40 K '

root-mean-square deviation: 23K

- observed data
» T2fforecasts
* revised T2

COSI\/Fpgi?nQ@$K/|eetmg2012 Lugano September 10-13 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2
’ ’ ’ february
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Corrected 2m temperature for Tp=7 days, Td=1 day, and various N
and Nd
The 2m temperature forecast at Krasnaya Polyana station was corrected over
February, 2012 by applying the described method,
The errors in the initial forecasts:
average deviation: 2,86 K
root-mean-square deviation: 3,89 K

For Np=7 and Nd=1, the errors of the corrected forecasts:
average deviation: 0,18 K

th -statiof evised-T2M-forecast  Td=1.0 Tp=7.0 nd=3 np=21 Nm=50

root-mean-square deviation: 2,55 amos9 Srivon-219

For Np=14 and Nd=2, the errors ofthe corrected forecasts:

13

average deviation: 210,40 K

root-mean-square deviation: 2,3 K e
I

For Np=21 and Nd=3, the errors og the corrgc et |

average deviation: 210,39 K| |} | ‘\

root-mean-square deviation: 2,19 Ko j /
0 1\ AL
Al L

- observed data an v LD

- T2forecasts g

* revised T2 15

COS'\/@E@TQ@$&eetIng 2012, Lugano’ September, 10-13 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24

february



Errors of the forecasts from the observations

before and after the correction for various filter parameters, feb2012
(mean deviation (upper), and root-mean-square deviation (lower))

Weather Initial Tp=7; Td=1 Tp=7; Td=1 Tp=7; Td=1
station forecast np=7; nd=1 np=14; nd=2 np=21; nd=3

Krasnaya 2,86 0,18 0,4 0,39

COSMO General Meeting 2012, Lugano, September, 10-13
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04:00 24418 2012 (MCK): P yp.mop4, 061a4HOCTb, 0CaLKM

The local

cyclones

didn’t indicate

Into PMSL &

fields and ¢

forecasters :

often can’t § ‘

see It

But more  ° s

dangerous | ‘

phenomena is [ =, A

due tothis  [NF
=

local cyClONeS nporios wa 0w or 04:00 24518 2012 (MCK)

COSMO—-RU 7km — [laBneHne Ha YpOBHE MOpA



OONSORTUM POR SMRLL SCALE LO0E

MTMAPOMETUEHTP POCCUM % G. SMC

HanpaBneHue 3 (Me3omacwtabHoe aHcambrneBoe
MopenupoBaHue )

3.1. Agantauua cuctembl COSMO-LEPS -7 «COSMO-
FROST» ana PernoHa v onepatuBHas nepeaavyau

obpaboTKka pe3ynbTaToB
3.2 Passutue cucrembl COSMO- FROST-S02

PEMMOHATNBbHBLIE MPOBNEMbI TMOPOMETEOPONOIMN N OXPAHbI OKPYXXAIOLEW CPE[bI KasaHb 2-4 okTabps 39
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MMAPOMETLEHTP POCCUM G.s
)-FROST-EPS @ ECMWF: PRESENT STATUS

10 Representative
Members driving the 10
COSMO-model
o d+1 A2 A3 4 variables 3 levels integ rations (weig hted
ZUVQ 500 700 850 hPa according to the cluster
populations)

NSRS NSISSAIP  cmploying either

Tiedtke or Kain-Fristch

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

perturbations in
turbulence scheme and
X in physical
2. parameterisations
€ € . . .

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

 initial time: 00/12 UTC;

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

* suite managed by ARPA-SIMC;

 contributions from ECMWF member
states could be needed in the future.

A.Mon
LEPS 30N _ ‘\ ) ( SOHE\. 30N
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=2 DISSEMINATED PRODUCTS

All post-processing Is done using with COSMO-software fieldextra:

> probability fields for the exceedance of thresholds for surface fields;
> ensemble mean and ensemble standard deviation for some fields;
> Individual ensemble members for the generation of point-forecasts;

> hourly boundary conditions (from fc+0h to fc+48h) for convective-
resolving ensemble (RDP part).

=>» 10 perturbed COSMO-model runs (ICs and BCs from 10 selected
EPS members): start at 00UTC and 12UTC; At = 72h;
=>» 1 deterministic run (ICs and BCs from the deterministic ECMWF

forecast) to “join” deterministic and probabilistic approaches: start
at OOUTC and 12UTC; At = 72h;

A.Montani; The COSMO-
LEPS system.
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>»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
I |

» COSMO-FROST-EPS outpetrforms 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 T

observational networks.

0.7 | | |
18 30 42 54 66

forecast lensth (h)




TMAPOMETUEHRTP POCCUUA

"~ COSMO-RU-LEPS- 222

« 10 members BCs & ICs from COSMO-FROST-EPS
* No physical parameters perturbed or modified

* ~2h (min ~ 70 minutes) on 120PE (10*12)

« Forecast length 48 h; output time step 1h

i

COSMO-FROST-EPS COSMO-RU-LEPS- 2.2 km
Domain: 1575 km * 1680 km Domain: 187 km * 143 km
Grid: 226*241, 40 lev Grid: 86*66, 50 lev
Step: 7 km Step: 2.2 km




TMAPOMETUEHTP POCCHUM

probability of prempltatlon exceeding 10 mm/12h

COSMO-FROST-EPS 7km vs. COSMO-RU-LEPS-2.2km:

COSMO FROST-EPS 7km

COSMO RU-LEPS-2.2km

L[ [ o

D09 025 0% 095 1 .00

m Erasnaya |n|t|a| t|me: 1Z U | (.;
Polyana

15.02.20127 (Lead iime 15 N)

Valid: 15 UTC 15.02.2012 - 03 UTC 16.02.2012

*More detailed reproduction of meteorological fields by 2.2km
model can improve probability forecasts !



MAPOMETLEHTP POCCUMM €eE@sme

=
p '..;‘-,‘.-
¥ = e
- RS T

3AKIMIOYEHUE

-Pa3paboTku npoeKkTa BeAyTCA C y4eTOM NnoTpebHocTen
MeTeoOCnyXUuBaHUA OAPYrMxX KPYyNHEULWmnX cnopTUBHbIX
MEepOonpuAaTUU, B NepByl0 ovepeab- YHUBepcuaabl B KazaHu

-B pe3ynbraTte BbinonHeHUAa paboTt no npoekty CORSO
oXugaeTtcs nosiydeHne HOBOW TEXHOSIOrMYECKOWU BETKM,
nporHo3mpoBaHusa no mogenu COSMO, aneMeHTbl KOTOPOU
MOryT ObITb BKJTHOYEHbI B Apyrve onepaTtuBHbIe TEXHOMOMMMU
yucneHHoro I, a Takke - dyaeT nony4vyeH u
pacnpocTtapaHeH MmeToan4YecKkum onbIT

- BHegpeHue psaa pa3paboTok nnaHupyeTcs K
XI-XIl 2012 r., ¢ y4eTOM HEOOXOAUMOCTUN UX UCNOSIb30OBaAHUSA
BO BpeMsl TeCTOBbIX copeBHOBaHUM B Couu

PEMMOHATNBbHBLIE MPOBNEMbI TMOPOMETEOPONOIMN N OXPAHbI OKPYXXAIOLEW CPE[bI KasaHb 2-4 okTabps 45
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THANK YOU FOR YOUR
ATTENTION!




