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TMAPOMETLEHTP POCCUIU
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Crpana Obnacte CraHuyuAa (ropog)
Nportosb |POCCHH V| |Mocn{oacr{aﬂ obnactb V| |Mocn{aa V|

Mouck ropoga  ®aktudeckan noroga  Knuwmar ropogjoe  RSS

SKCTpeHHan uHdopmMauna

| MporHos Ha Hepeno | Mpadk ¢ aBTOMATU3MPOBAHHEIM NPOrHO30M
[wnpomereoponoruyeckmii Gronnereds:

[porHoa saHednx 5 MoHesensHUK BropHuk Cpepa Yeteepr MAtHULa CyG6ota Bockpecenbe
. £pCUA ANA NeYati
CWAPOMETE0DONOTHYECKNX ABNEHWIA 21 asrycTa 22 amrycTa 23 asrycra 24 amerycTa 25 asrycta 26 aBrycta 27 aBrycta
MNporxoz no Mockee n obnacti
TeMnepaTypa HOUbHD 16..18 16..20 14,16 g.13 §.13 11..16

[NporHoa onacHeIX U HefnaronpuATHeLX
[V, pOMETE0pONOrUYECKIX AENSHII No
Tepputopui Poccun TemnepaTtypa AHEM 29.31 28.30 2426 15, HOYbKD 18..23 29.2
14..16°, no obnactn 11..16°

Moroga B LlenTpansHoM diesepansHom

oKpyre Moroaa

AHHMHEUEIEHHI:IE NpOrHoasl Noroasl No

Tepputopun EBponkl Ha 2 cyTok [AHEM MepemeHHan nepemMeHHan ofinauHo, rpo3a; Housk  0BnNauko, B OTAENEHEIX ofnayo c nepemMeHHan OfnayHo, HefBonbLuoi
oBnayHocTs, Bea ofnauyHocTs, bea MecTami pailoHax rposa; Housk NPOACHEHUAMN, ofnayHocTs, MecTamu LO¥[b

[NpuaemHsle NPOTHOCTUYECKNE KADTHL € 0CaAKDB 0CafKoB KpaTKOBPEMEHHEI 0¥Ak, MECTAMU HefonsLUoii HefoneLwoi fowab

(DPOHTANEHEIM SHANMIOM LO¥AL; GHEM A0¥Ab, CWMLHEI AHEM LO¥AL  KPATKOBPEMEHHLIN

Kaprel nporHoaa Temneparypsl Ha 5 cyTok no MeCTaMn ChnLHLIN, AOHAE

Tepputopin Poccin pa

B T — Betep AHEM HHBIA 3-8 mic HD‘-I"h}O 1o-8 3-8 mlc, HkHOI veTBepTh 5-10 3anagHoil YeTBepTH c-3 4-9 mic aanagHeli 4-9 m/c 3, 5mic

rnoEanhHoli;lMD onut M-AB AHEM -8 5-10 mic M/, MECTamin NopsIskl 5-10 m/c, mecTamm

[NODANEHON MOABIN  Lnl 15-20 mic nopeieel 15-20 mic

MporHocTMYeCKUe KAPTEL N0 PEIYNETATAM ATnochepHoe oapneHue o ) L o o ) )

rnofiantHoii cnekTpantHoi Mosenu HOHbI’DdJ/ F,,qur-l',qm-\ pr.cr. 751 / 752 748 / 749 742 / 742 739 / 742 742 /749 748 / 748 41/

Kaptel npordozoe mogenu COSMO
[porHoasl No NyHKTam (MeTeorpamme)
Moroable nhdopmepst Ana Bawlero caiita Crpannua breina obnonena 21.8.2017 & 11:35(mock.Bpem.)

http://meteoinfo.ru

=cTaTyc MHDOPMaLIMK: YepHbIM WpKMBTOM NoKazaH oMUMaNsEHEIA NPOrHos, cepsiM LWPUBTOM BelAeneHsl AOMONHUTENbHEIE MAPaMETPLl, DACCHNTAHHLIE SBTOMATUYECKN




BA3OBbIE TPEBOBAHUA K TEXHONTOM'MU NOATrOTOBKUA
KPATKOCPOYHbIX MPOrHO30B Noroabl (PA 52.27.723-2009)

OcHOBOM COBpEeMEeHHOM TEeXHOI0TUMn NoAroTOBKM
KPaTKOCPOUYHbIX nporHo3oB noroabl (KMM) aAsnsercs
onepaTUBHLIA YUCNEHHbI nporHo3 norogbl (YMNM) Ha 6ase

rmapoanHamMmmnyeckmnx mogenem atmocdepbl n
aBTOMAaTU3MPOBAHHbIX TexHonorMnm cbopa u 06paboTKK
rMApPOMETEOPO/IOTUYECKON UHpOopMaLUMU.

KauecTtBOo nporHosa AoaKHO obecneunBatbCa NpUMeEHEHnEM
3P PeKTUBHDLIX pernameHTUPOBaAHHbLIX npoueayp Ha Bcex
3Tanax ero noAarotosku. [lloarotoBKka KPaTKOCPOUHbDIX
NPOrHO030B NOroAabl BKJ/KOYAeT 3Tanbl, peanusyembie C
NOMOLLbIO TEXHONIOTMA UYUCNEHHOro MNPOrHo3a noroabl, U
3aBepLiaeTca dtanamu, Tpebyrowmmmn yyactma cneuyuanmucra-
NPOrHo3ucTa.



BA3OBbIE TPEBOBAHUA K TEXHONTOIT'MU NOATOTOBKU
KPATKOCPO4HbIX MPOrHO30B NoroAbl (PA 52.27.723-2009)

Ponb cneynanucra-nporHosucra npu noarotoske KM skatouvaer:
- 0606w eHne pasHOpPOAHOM NO coaepKaHuto, popme
npeacraBAeHUA U TOYHOCTU 06 beKTUBHOU PaKTUUECKOU U
NPOrHocTnYecKkom nHpopmauum;

- OLLEHKY BANAHUA NIOKa/IbHbIX 0cObeHHOocTe paioHa NPOrHo3a
Ha 3BO/OLUMUIO NOoroaoobpasyrowmx NnpoLeccos;

- UHTEepNpPeTaLuuIo YNCNEHHbIX NPOrHO30B B TEPMUHAX ABJIEHUI U
napameTpoB NPU3eMHOMN nNoroabl;

- OLLeHKY BO3MOXHOCTU BO3HMKHOBEHUA U UHTEHCUBHOCTU
OMNAaCHbIX NPUPOAHDbIX ABIEHUN U PEe3KUX NU3MEHEHU Norogbl.

Pa3sutune texHonornu Yl nopoxkpaert Takme HoBble
aHaAUTUYecKme PyHKUMU cneumanmnucta-nporHo3ncra Kak
BbliB/IeHUE U yYeT 0c0beHHOCTEN CUCTEMATUUYECKOro noseaeHus
(cucremaTnuecknx owmnbokK) UMM gna permoHa nporHosa.



BA3OBbIE TPEBOBAHUA K TEXHO/TOM'MU NOATrOTOBKUA
KPATKOCPOYHbIX MPOrHO30B NOoroabl (PA 52.27.723-2009)

OnbIT NnoBcegHEBHOU NpPaKTUKKM Pocruapomera u apyrux
HIMC cBupetenbCTBYlOT O TOM, 4YTO obecneuyeHue BbICOKOTO
KayectBa wu  becnepebonHoro Bbinycka  KIMM  Tpebyer
cbanaHcMpoBaHHOro couetaHua pesynbratoB YN n nx skcnepTHOMU
OUEHKU CNeuuanncTom-nporHO3SUCTOM C UeNblo  KOHTPOASA,
YVTOYHEHUA WU BOCNOJIHEHUA  umelowenca  obbveKTUBHOMU
daKTnyeckomn 7 NPOrHOCTUYECKOMU nHbopmauuu.

NMpuHATaa B cucteme Pocrugpometra cxema noOAroTOBKU
nporHo3os, npu Kotopou “doHosble” nporHosbl u3 “LleHTpa”
YTOUHAIOTCA Ha MecCTax C YYEeTOM JIOKa/IbHbIX 0ocobeHHocTen (K, KakK
npasuno, 6onblero ob6vema AOCTYNHbIX PaKTUYECKUX AaHHbIX MO
TEPPUTOPUN OTBETCTBEHHOCTU), MPAKTUKYETCA HaLMOHa/IbHbiMU
meTeoposormyeckumu cnyxXbamm  6onbwmHcTBa crpaH BMO.
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Nowcasting project component
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Deterministic NWP project component

* COSMO-RU with grid spacing 7, 2.2, 1 km;
* GEM with grid spacing 2.5km, 1km, 0.25km;

*NMMB -1 km; 08:00 19FEB 2014 (MSK): Wind at 10m
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Distribution of 10 m wind direction

Ensemble project component
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It is not simple for forecasters to deal with such an amount of information
under the operational time constraints
=> compression of information data feeds is needed
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KomnnekcupoBaHue nporHo3oB npoekta FROST-2014

F(t)=a(0)-O+(1-a(t)Y B () (/) =b,(1)

F(t) — nTOroBbI KOMMMEKCHbLIN MPOrHO3 C
3abnaroBpeMeHHOCTbIO f;

O - nocnegHee OoCTynHoe HabnaeHue;

f(t) —NpoOrHo3 i-n y4acTsyoLLEeN MPOrHOCTUYECKON CUCTEMDI;
a(t), Bi(t) - BecoBble KOIPPULNEHTDI;

b,(t) - bias ong /-1 NPOrHOCTUYECKOU CUCTEMBI



UHTerpauma gaHHbiX npoeKkta FROST-2014
B MHPOPMALUOHHYIO cuctemy Onmmnuagbl
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O6veKT oueHuBaHUA: OpuyManbHbIK NPOrHOCTUYECKUN BlonneTeHb

MINISTRY OF NATURAL RESOURCES AND ECOLOGY OF THE RUSSIAN FEDERATION
FEDERAL SERVICE FOR HYDROMETEOROLOGY AND ENVIRONMENTAL
MONITORING (ROSHYDROMET)

Weather Forecast
The area of the XXIl Olympic Winter Games and the Xl Paralympic Winter Games
2014 in Sochi

Mountain Cluster (Krasnaya Polyana)

22.00 (local time) 12 February 2014 to 22.00 (local time) 13 February 2014

Night: Few clouds, no precipitation. Min temperature at 600 m 3...5°C, at 1000 m 4...6°C, at 1500 m 5...7°C, at 2000 m 2...4°C. Variable wind
0-3 mps, at 2000 m wind around South 3-6 mps.

Day: Few clouds, no precipitation. Max temperature at 600 m 15...17°C, at 1000 m 11...13°C, at 1500 m 10...12°C, at 2000 m 5...7°C.
Variable wind 0-3 mps, at 2000 m South- East wind 4-7 mps.

2277 || 2399 | 00% | ;% | 02°? | 03%° | 049 | 057 || 0™ | 077 | 08%° | 0g®? | 10%° 1190 ] 1297 ) 1307 ) 1492 ) 1500 ) q600 | 4700 | 48 | 19" | 2077 | 20 || 2570
Sky condition and weather
phenomenon i M (| s
Pracipitation, mm - - - - - - - - - - - - - - - - -
Mew snaw, cm - - - - - - - - - - - - - - - - -
:Visibiliw,km 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
2 [Temperature,C g B G 5 ] ] 1 4 4 4 4 B 8 10 12 13 14 15 16 15 14 13 12 10 gy
Wyind, rnis WRB-3||VRB-3 | vYRB-3 | YRB-3 | VRB-3 | VRE-3||VRB-3 | vRB-3 | YRB-3 | ¥RB-3 || ¥vRBE-3 || VRB-3 | VRE-3 YRB-3||¥RB-3 | VRE-3 | ¥RE-3 | VRE-3 | VRB-3 || VRB-3 || ¥RB-3 | VRE-3 | VRB-3 | VRB-3 || vRB-3
MNew snow, cm - - - - - - - - - - - - - - - - -
g\fisibilmf,km 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
§ Temperature,"C ] ] a 5 G 3 7 7 7 7 g g 9 9 10 10 11 12 12 10 9 g 8 7 7
Wyind, rnfs WRB-3 | VRB-3 | ¥RB-3 || VRB-3 || VRB-3 | VRB-3 | VRB-3 || ¥RB-3 | VRB-3 | VRB-3 | VRB-3 || VRB-3 | VRB-3 YRB-3||¥RB-3 | VRB-3 | ¥RE-3 | VRB-3 | VRB-3 || vRB-3 || ¥RB-3 | VRE-3 | VRB-3 | VRB-3 | vRB-3
Mew snow, cm - - - - - - - - - - - - - - - - -
= lyisinility, krn 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
§ Temperature,*C 3] 3] 3] T T T T 8 8 g 8 g 2] g 10 10 10 11 11 10 g g g <] <]
- Wiind, mis WRB-3 || VRB-3 || ¥RB-3 | VRB-3 || VYRE-3 | WYRB-3 || WVRB-3 || ¥RB-3 | VRBE-3 | VRB-3 | WVRB-3 || VRB-3 || WRB-3 YvRB-3 || ¥RB-3 || vRBE-2 || vRE-3 | vRBE-3 || vRE-3 | YRE-3 | ¥RB-3 | ¥RE-3 | VRB-3 | vRBE-3 || YRB-3
Mew snow, cm - - - - - - - - - - - - - - - _ _ _
:Visibiliw,km 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
g Temperature,"C 3 3 3 3 4 4 4 4 4 4 a a a 5 5 5 3} B [ 5 4 4 4 3 3
Wind, mis Sy- 306|| SW- 306 || SYV- 376 | SWW- 306 || Sy- 306 || SWY- 36| S-306 || B-36 | S-3V6 || 5-306 || S-306 || S-306 || S-36 SE-4/T || SE-4iT | SE-diT || SE-447 | SE-4i7 | SE- 447 | SE-4i7 | SE-4T || SE-447 | SE-417 | SE-4i7 || SE-417

BronneTteHb BbiNycKanca exkeaHeBHO 0Ko0 15 4. mcK 3umoin 2013/2014 r.




CraHuuu, ucnonb3osasLwineca ANA oUEeHOK KayecTtsa NMPOrHo30s8

ID Description Latitude Longitude Height (m)
Forecast level 600 m
37107 Krasnaya Polyana 43.6822 40.2028 564
37090 Kordon Laura 43.6998 40.2652 570
39047 Sledge-700 43.6687 40.2890 701
39041 Ski Jump-800 43.6753 40.2406 705
39040 Ski Jump-650 43.6764 40.2409 630
Forecast level 1000 m
39049 Snowboard-1025 43.6560 40.3270 1025
39048 Freestyle1080 43.6522 40.3224 1075
RKHU7 |Downbhill, finish 43.6450 40.3314 980
37102 Gornaya Karusel-1000 43.6678 40.2568 978
Forecast level 1500 m
RKHU4 |Downhill, Super Giant start 43.6393 40.3131 1580
39045 Biathlon-1500 43.6936 40.3365 1505
39044 Biathlon Stadium 43.6921 40.3271 1455
39043 Ski Stadium 43.6944 40.3306 1470
39042 Biathlon-1400 43.6933 40.3185 1420
37098 Gornaya Karusel-1500 43.6597 40.2511 1432
Forecast level 2000 m
RKHU2 |Downbhill, start, men 43.6297 40.3070 2137
RKHU3 | Downhill, men 43.6359 40.3093 2043
RKHUS8 | Downhill, start, women 43.6353 40.3083 1740




TemnepaTypa HEeKoTopble NPOCTble CTaTUCTUKU

emperature ||
-1 o 1 2

Altltude 600 m

MEAN ABS ERROR with 95% Cls

temperature |U|
2.

me (Errors versus lead-time)

Altitude: 600 m

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

600 m forecasts: Some ‘significant’ daily course
ME =-1.0++2.0°C; MAE=1.3+2.3°C

1500 m forecasts: Slightly better than at 600 m

ME = -1.0 + 0°C; MAE = +1.5°C,

t_15008
MEAN ERROR with 95% Cls

e ||

empera
20 -10

Altitude: 1500m

1_1500#
MEAN ABS ERROR with 95% Cls.
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YcnewHocTb opULMaIbHbIX U YNC/IEHHDbIX NPOrHO30B
npuU3emMHOMN TemnepaTypbl A8 rOPHOro Kaacrepa

OIMMNUUCKNX OO BEKTOB
MAE kak ¢yHKUUA 3a6n1aroBpemMeHHOCTU NPOrHo3a

T —=(Qfficial forecasts
4 | 2m
e | = JOINT
3 - / INCA
€05 COSMO-Ru?
w
g 21 ~ ——COSMO-Ru2
15 N J—1
—NEMS/NMMB

0.5 - —HARMONIE Arome
WRF-ARW-NIMS

7 8 9101112131415161718 192021 222324 25 26 27 28 29 30 31
leadtime, h

* Pe3ynbraTthl NOony4yeHbl NyTeM arperauuu no BbiCcoTam
~600, 1000, 1500 1 2000 m.

* Mepuoa — c 1 HoA6pA 2013 r. no 23 cheBpans 2014 r.

* OdbmumanbHbIe NporHo3bl Bbinyckanucb B 11 4. UTC.
 Mogenu ctaptoBanu ot 12 4. UTC
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MporHo3bl ckopocTtu BeTpa: lopHbIK KnacTep — 600 m

WSP_cens.20111201-201
MEAN ERROR with 35% Cls for place: 600m
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MporHo3bl ckopocTtu BeTpa: lopHbIK Knactep — 1500 m
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CKOpoOCTb BeTpa: HEKOTOpPble NPOCTble CTaTUCTUKMU

ws_1500 BOXES and DIF
min, qrt1, median, qrt3, max

Altitude: 1500 m FRC red, OBS green, FRC-OBS black
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Evident systematic OVERestimation of Wind Speed.



CKOpOCTb BeTpa: HEKOTOPbIE MPOCTbie CTAaTUCTUKKU

ws_600#
MEAN ERROR with 95% Cls

600 m forecasts: .|
MAE=1.8 -2.2m/s ;!
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VISIDIILY |KIM|

MporHo3bl BUAUMOCTU: [OpHbIK Knactep — 600 m
Aekabpb-mapT 2011-2012 + 2012-2013

40

MporHocTuueckaa BUAMMOCTb B CpegHeM CyLLeCTBEHHO
HUXXe HabntogaeMoit no Bcem cpokam (6pnee 5 km)
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KpacHbIN LuBeT — NPOrHo3bl, 3e/1eHbiv — PaKT, YepHbIX — cpeaHue
OoWwnbKmn



precipitation [mm/hr]

(HeHynesble) ocaaku Ha ypoBHaAx 600 n 1500 m:
HEeKOTOopble NPOCTblie CTaTUCTUKU

c_p_600 BOXES and DIF ¢_p_150 BOXES and DIF
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« Quite satisfactory skill at 600 m!
* Evident UNDERestimation with the height.
* Cases of failure — outliers in frc-obs.



Extremal Dependence Index

log F'—log H
ED] = 287 7985
log I +log H
HabnoaeHun F — False alarm rate
+ ; H — Hit Rate
o PSS - Peirce Skill Score
T + a b
o _
Is=:_ _ C d F=b/(a+b)
H = a/(a + C)
PSS =H-F

Ferro C., D. Stephenson, Weather and Forecasting, 2011, p.699-713



ycnewHoCTb O(I)I/ILl,l/lal'lebIX U YUNC/NNIEHHDLIX NPOrHO308
4YaCoBbIX CyMM 0CaaAKOB ANA TOPHOINro Knacrepa

EDI

1 -

0.4 A
B2 -
0

OIMMNUUCKNX OO BEKTOB
EDI Kak ¢pyHKUMA 3abnarospemeHHOCTH NPOrHo3a

1h precipitation > 0 mm === (fficial forecasts

0.8 COSMO-Ru7
0.6 - e COSMO-Ru2
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/ &

02 1
-04 _
_06 =
-0.8 4

8 910111213141516\7 181920212 2526 27 28 29 30 31

4 -

leadtime, h

* Pe3ynbraTthl NoNny4YeHbl NyTeM arperauuu no BbicoTam
~600, 1000, 1500 n 2000 m.

* Mepuoa — c 1 HoAGpA 2013 r. no 23 deBpansa 2014 r.

* OdbmumanbHble NPorHo3bl Bbinyckanucb B 11 4. UTC.
 Mogenu ctaptoBanu ot 12 4. UTC



nusoa HU3Kou suaumoctu 16-18.02.2014

Cloudiness formation due to adiabatic cooling of the moisture air during it rise
along the slope of the valley

. 2014-02-16
14:02

Camera shots at Gornaya Karusel-1500



nusoa HU3Kou suaumoctu 16-18.02.2014

100 qs%
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i Both models gave quite good
* // results.
-'g' 70 I\/L | /
= i | “ e ritiim Some discrepancies can be
= o .
< [\ | caused by the difference in
% bl ’ i altitude between observation
K / site and model grid node.
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COSMO-Ru2 42 h forecasts from:
*16/02, 00, 12 UTC; COSMO-Rul 36 h forecasts from:
*17/02, 00, 12 UTC; *15/02, 18 UTC
*18/02, 00 UTC *16/02, 00, 06, 12, 18 UTC;

*17/02, 00, 06, 12, 18 UTC;



nusoa HU3Kou suaumoctu 16-18.02.2014
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HeKoTopble TpeHAabl, 3aTparmsatoLime
paboTy nporHo3ucros

 ABTOMAaTU3aLUA N CMeELLeHMNEe aKL,eHTa C K PYTUHHDbIX»
KaXXA,0A4AHEBHbIX NPOrHO30B HA MPOrHO3 ONacCHbIX ABEHUM

* LleHTpanusauua (fepmanuna, KaHaga, AHrAuns..., cuTyaumsn
B Pocrmugpomere)

* MporHo3nposaHue nocneacrsum (Impact-based
forecasting, risk-based warnings)

* KoHKypeHuua u rnobanusauma (pesontouymnsa Ne40, BTO,
Single European Sky, Copernicus — oCHOBHafA nporpamma
EBpOCoO03a NO MOHUTOPUHTY U NPOrHO3UPOBAHUIO
COCTOAAHUA 3emHoM cuctembl, BBC ...)






FROST-2014 Online Monitoring of Forecast Quality

fo.ru/forecast/online-verification
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Forecasts * Online forecast verification
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e TF?-mpE.rature{CDSMDZ 00h): 0.9 (frc 2, obs: 2? pairs: 2(50%)) RKHU-8 (1740m)
E Wind dir(COSMO2 00h) : 157 (frc: 2, obs: 2, pairs: 2(50%)) RKHU-4 (1580m)
- @4 Wind speed(COSMO2 00h) - 1 (frc: 2, obs: 2, pairs: 2(50%)) =
a _ RKHU-7 (Finish, 980m)
o = = Pressure(COSMO2 00h) - 64.44 (frc 2, obs: 2, pairs: 2(50%))  L_—__
> Prec.(COSMO2 00h): 0 (frc: 2, obs: 2, pairs: 2(50%)) Snowboard-1025 (IRAM)
0 5 10 15 20 29 Temperature(CO5SMO7 00h) - 1.45 (frc: 2, obs: 2, pairs: 2(40%)) | 75 Freestyle-1080 (IRAM)
wind dir(COSMO7 00h) : 238 (frc: 2, obs: 2, pairs: 2(40%)) Biathlon-1500
Wind speed(COSMO7Y 00h) : 0.5 (frc: 2, obs: 2, pairs: 2(40%)) Blathlon-1400
- Pressure(COSMO7 00h) - 65.88 (frc: 2, obs: 2, pairs: 2(40%)) Biathlon Stadium
e Prec.(COSMO7 00h): 0 (frc: 2, obs: 2, pairs: 2(40%)) Ski Stadium
Temperature(NMME 00h) : 2.04 (frc: 5, obs: 4, pairs: 4(80%)) Nordic Combination-675
Wind speed(NMMB 00h) - 2.39 (frc: 5, obs: 4, pairs: 4(80%)) Nordic Combination-15
o < o /s 50 EELPrEC'{NMME 00h): 0.16 (frc: 5, obs: 4, pairs: 4(80%)) . Ski Jump-650
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Forecasts

¥ Online forecast verification
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Model Init time 'MEAN ABS ERROR v |
12.5.2013  15.5.2013
[+ | cosmo2 v |00 v| mmm ——
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6 024 h RKHU-3 (2043m)
4 T:?mperature(CDSMDZ 0oh): 0.9 (frc 2, obs: 2., pairs: 2(50%)) RKHU-8 (1740m)
E Wind dir(COSMO2 00h) - 157 (frc: 2, obs: 2, pairs: 2(50%)) RKHU-4 (1580m)
= = Wind speed(COSMO2 00h) - 1 (frc: 2, obs: 2, pairs: 2(50%)) : —
- ) RKHU-7 (Finish, 980m)
Ll ey sl Pressure(COSMO2 00h) : 64.44 (frc. 2, obs: 2, pairs: 2(50%))  be——o
> Prec.(COSMO2 00h): 0 (frc: 2, obs: 2, pairs: 2(50%)) Snowboard-1025 (IRAM)
0 5 10 15 20 29 Temperature(COSMO7 00h) - 1.45 (frc 2, obs: 2, pairs: 2(40%))| 75 Freestyle-1080 (IRAM)
wind dir(COSMO7 00h) - 238 (frc: 2, obs: 2, pairs: 2(40%)) Biathlon-1500
wind speed(COSMO7 00h) : 0.5 (frc: 2, obs: 2, pairs: 2(40%)) Biathion-1400
- Pressure(COSMO7 00h) - 65.88 (frc. 2, obs: 2, pairs: 2(40%)) Biathlon Stadium
e Prec.(COSMOQOY 00h) - 0 (frc: 2, obs: 2, pairs: 2(40%)) Ski Stadium
Temperature(NMMEB 00h) - 2.04 (frc. 5, obs: 4, pairs: 4(80%)) Mordic Combination-675
Wind speed(NMMB 00h) : 2.39 (frc: 5, obs: 4, pairs: 4(80%)) Nordic Combination-515
o 5 0 |5 -0 54 Prec.(NMMB 00h) : 0.16 (frc: 5, obs: 4, pairs: 4(80%)) s Ski Jump-650
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O poan CMHONTUKA B COBPEMEHHOMN TEXHO/I0TUMN
noAroToBKU NPOrHO30B

OcHOBOI1 COBpeMeHHO TeXHONOorMM noAroTOBKM MPOrHO30B norogbl ABAAETCA
OonepaTUBHbIA YMUC/IEHHDbI NPOrHO3 Noroabl Ha 6a3e rMapoanHaMUUYECKMX mogenen
atmocdepbl M aBTOMATU3UPOBAHHLIX TexXHonOrMU cbopa wu  06paboTku
ruapomereoponormyeckoimn nHpopmauyum.

Ponb cneynanucta-nporHo3ncTa B COBpEMEHHOﬁ TeXHO/1I0r'Mn noAroToBKku
NPOrHO30B BK/IIOYaeT:

-0606LweHMne pa3HOPOAHOM NO cogeprKaHuto, popme NpeacTaBAeHUA U TOYHOCTU
06beKTMBHOM PaKTUUECKOI U NPOrHOCTUYECKOU MHPOpMaLUuK;

- OLLeHKY BIMAHUA IOKaNbHbIX 0cObeHHOoCTel pailioHa NPOrHo3a Ha 3BONIOLUIO
noron006pasylowmx npoLeccos;

- UHTEPNpPEeTaLMIO YAC/IEHHbIX MPOrHO30B B TEPMMUHAX AB/IEHMUIA U NapaMeTpoB
npu3eMHOM norogbl;

- OUEeHKY BO3MOXHOCTU BOSHUKHOBEHNA N UHTEHCUBHOCTU
onacCHbIX NPUPOAHDLIX ABNIEHUMN N PEe3KUx U3MeEHEeHUM noroAabl.



EDI (red), PSS (blue),
Base Rate (black)

+ NMMB: for 7-9 and 22-
24 intervals the quality is
equal

+ EDI, PSS are generally
decreasing

+ EDI, PSS for 0 and 0.25
mm thresh: COSMO is
better,

in other cases NMMB is
better

+ PSS comparison at
threshold extreme is not
always possible

CLUSTER AGGREGATE. interval: 7 -9
EDI - red, Base - black, PSS - blue

CLUSTER AGGREGATE. interval: 7 -9
EDI - red, Base - black, PSS - blue
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CLUSTER AGGREGATE. interval: 22 - 24
EDI - red, Base - black, PSS - blue
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Extremal Dependence Index for precipitation

600 m forecasts:

Red - EDI; Black — base rate
EDI increasing from SMALL
amounts; stabilizes at ~0.75.
Confidence intervals grow with
threshold.

1000 m forecasts:
Similar to previous picture.
EDI stabilizes at ~0.85.

2000 m forecasts:

Stabilization over the whole
range, but confidence intervals
grow.

EDI stabilizes at ~0.75.

12 hr local time forecasts

p_600# lead: 14
EDI - red, BaseRate - black

0 025 05 075 1 1256 15 175 2 225 25 275 3

precip > thresh [mm/hr]
p_1000 lead: 14
EDI - red, BaseRate - black

326 35 375

T T T T T T T T T T T T T
0 025 05 0.75 1 126 15 175 2 225 25 275 3
precip > thresh [mm/hr]

p_2000 lead: 14
EDI = red, BaseRate = black

325 35 375

4

125 15 7% 2 235 25 ETS 3
precip = thresh [mm/hr]

335 35 375

Official forecasts substantially outperfomed model precipitation forecasts

(EDIs for model forecasts will be shown in the presentation by Anatoly Muravev).
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