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OnepatuBHbIN NporHo3 norogsl OCHOBAH Ha YTIrl.
Tuxaa PEBOJNOUNA 8 Y.

H.B.JIOMOHOCOB ;[ . -I . _I [ dsts dZB fr] s9

vdzsots Wo dzj dzgdw iR oftLHENd R, Mgl ez MEtsd Y ) &2
RLBtcOdzadz j] WddzsmtsW MC d [ 4 tasipyLodidHisjifeiadiir@ls 2-238.
CcpoRBRercga¢g vo UbéUszoayégNe Bedgbodr2 DY
B303 YeR#¥®o,eB3 ey o0épnd YWy SDARBBEEE O
poeelEr QuypyE oo c(EygeE Y2 aebod3gqyYe (B/536G)

The quiet revolution of numerical

weather prediction

Peter Bauer', Alan Thorpe' & Gilbert Brunet” Bauer, P-, Thorpe, A & Brunet, G
The quiet revolution of numerical weather prediction. Nature 525, 471 55 (2015).

Advances in numerical weather prediction represent a quiet revolution because they have resulted from a steady
accumulation of scientific knowledge and technological advances over many years that, with only a few exceptions,
have not been associated with the aura of fundamental physics breakthroughs. Nonetheless, the impact of numerical
weather prediction is among the greatest of any area of physical science. As a computational problem, global weather
prediction is comparable to the simulation of the human brain and of the evolution of the early Universe, and it is
performed every day at major operational centres across the world,|

doi:10.1038/naturel4956
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Hurricane Sandy (2012) Raises Public

Awareness of Modeling......
htto.// www.nbchews.com/video/nightlyv-news/51108647#571108647

& - v/? e
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Nightly News | March 08, 2013

European weather forecasts superior to US
models

The predictions from European computer models, which have 10 times the computing
ability of the National Weather Service, have increasingly become more accurate than
our models with the starkest example being Hurricane Sandy. NBC’s Al Roker reports.

Share This:

Capital Weather Gang

BR

The inside scoop on weather in the D.C. area and beyond

The Washington Post "‘ Jump to CWG's ? Outside now? Radar, temps
Weather website Latest Full Forecast and more: Weather Wall

Follow us on Twitter (@capitalweather) | Become a fan on Facebook | L0 RSS

AT A GLANCE Posted at 11:24 AM ET, 03/08/2013
To be the best in weather forecasting: Why Europe

is beating the U.S.

Colober 25

Why America Has Fallen Behind the
The superior performance of the Ewropr World in Storm Forecasting
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By Richard B. Rood™
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The U.S. Weather Prediction Computer Gap

COMMENTARY

By Kerry Emanuel
It happened again.

WEATHER DATA PROCESSING CENTER

A major storm hit the northeast U.$
the European Center for Medium F
illustrate, take a look at the 120-hr
models valid at 4 PM PST Friday, |
solid lines, isobars, lines of consta

e

1ttp://www.washingtonpost.c
Ofeafdd1394 blog html

¥

et

l
|||| }IIII

T PASENIO0es oYt

&
%0,

denepantpHas CIyA0a [0 THAPOMETEOPOIOTHH H MOHHTOPHHTY OKPY/KAKOMIEH CPeIbl
@I'BY «I'mopomeTueHTpP POCCHH»

11



&) I
- \

| Increasing NCEP Global Model Horizontal Resolution Improves Hurricane Sandy Track Guldanc——l

Model Initialized at OOUTC 24 October 2012

7-Day Sea level Pressure (mb) Forecast valid at 00 UTC 31 October 2012; Hurricane Position Shown Every 24h
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Dr. Louis W. Uccellini ~ Operational (T574~ 27km)
Director, National Weather Service ' [ B

NOAA Assistant Administrator for Weather Services
College Park, Maryland December 3, 2013

Hypothesis:

Increased horizontal resolution
resolves complicated Atlantic
blocking pattern, slows simulated
hurricane, and allows it to curve

‘_ Experlment (T1500~ 13km)

| 'Last 24 h of the high
resolution experiment
track based on 6h

model output

toward the East Coast
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WMO Lead Centre for Deterministic Forecast Verification (WMO- LCDNV)

< ECMWF

© Help Log In

WMO Lead Centre for Deterministic Forecast Verification
(WMO-LCDNYV)

The 16th Congress (2011) of the World Meteorological Organisation (WMO) approved the recommendation from its
Home Commission for Basic Systems (CBS-Ext.(2010)) to establish a Lead Centre for Deterministic NWP Verification (LC-DNV)
Upper level time serieand to designate ECMWF as this Lead Centre.
Upper level mean
Surface time series
Surface mean
My scores

It is important to provide consistent verification information on the Numerical Weather Prediction (NWP) products
produced by different centres for the benefit of operational forecasters and to help the centres compare and improve
their forecasts. CBS has therefore defined detailed procedures for the production and exchange of a standard set of
verification scores for deterministic NWP forecasts produced by WMO GDPFS centres.

Scores are exchanged between the participating producing centres via the LC- DNV. The role of the LC-DNV is to
facilitate this standardised verification, to ensure the routine exchange of the required verification results between
centres and to provide consistent comparisons of these results.

Further information can be found at LC-DNV wiki.

Contacts
For further information please contact WMO LC DNV group at ECMWF (wmolcdnv@lists.ecmwf.int)
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Unbsa AcpaHaCbeBMq Kubenb

o Hayunas pestensuocts M. A. Kubens jis-
NACTCA BAKHBIM ITANoM B MCTOPHH PA3BUTHA
COBETCKOH LIKOMBI AWHAMHMYECKOH METEOopOolIo-
run. OH 3aJ0XH1 OCHOBBI THAPOAHHAMHYE-
e TR
€My MOCYACTIMBHIOCH ObITh MEPBBLIM TPHIK/bL:
OH TEpBBIH, WCMONB3YySs [HIOTE3Yy IeoCTpO-
(bwmmu BBE/IA MaJiblii MapameTp, Halues
cnoco6 UCNONb30BaHUA YPaBHEHUH THApOTEp-
MOIMHAMHKHM [T TIPOTHO3a TOTO/bI; MEpBbIH
yKasan Ha HeoGXOMMOCTb BEpHYTHCA K MON-
HbIM HEreocTPOGHYECKHM YDABHEHHAM M [10-
Ka3ajl, KaK 3TO CHEeNaTh; nﬁwﬁ NOCTaBUI 3a
Aayy OpOrHO3a JIOKANBHLIX METEOPOJIOTH

- t___._l
https /lIriamediabank.ru/media/5787905.html

YeCKHX SBJICHMWH Ha OCHOBE HCTHAPOCTAaTH4C~

HayuHble pykoBogutenu: A. A. ®puaman, H. E. KouuH

CKHX ypaBHEHuH. CBEXECTb M HOBH3HA MOJY

WU. Mapuyk, A.C. Capkucsii, M.A. I'Ierpocmiu B.M. Cagokos.

Yyenuku: A. A. [lopogHuubiH, I U. Mapuyk,
A. C. Capkucsii, A. C. MoHuH, [ M. Kyp6aTkuH

K 6
I MeTeomeLe&g T e )mmmmc Forecast Verification: https /lwmolcdnv.ecmwf.int/
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"N.A. Kubens (1904-1970) /| MeTeoponorusi u rugponorus, 2004, Ne 10, c.

Hmenno B ToT Nepuon, ocobento, koraa E. K.

®Qepopo Obi1 u3bpaH akaNeMHKOM-CeKpera-

peM npeaﬁnHYMn AL CCCP A A WuRenco — o
.G IW. Mapuyk, A.C. CapkucsH, M.A. I'le'rpocsmu B.MN. Cagokos.
K ctonetuto U.A. Kubens (1904-1970)
Il Meteoponorus u rugponorus, 2004, Ne 10, c. 116 - 122.

UCTIONL3YS €ro A
CKHe crnocobHoC

IU. Mapuyk, A.C. Capkucsii, M.A. lNMeTtpocsaHu, B.I. Cagokos. K ctonetuio

HHI0 Mereopon
ueHTpa. bonsun
okasan A. A. )
Toraa Beiuncny

JKu3nwbp nokazana, uTO THAPOAMHAMMYE-
CKOC HanpaBJIcCHHE, 3a kotopoe Goponca U. A.
Kubenb, crano renepanbHbIM MyTEM Pa3BHTHS
HE TONLKO B MPOrHO3¢ MOFOABI, HO H B Mone-

B Takoit 06¢c1
KKE B TEYEHUE °
BaThb Hay4HOE Mo

JIMPOBAHMH M MPOTHO3€¢ KIWMara. A 3TO 3Ha-
YUT MAaTEMaTHYECKOC MONECTHPOBAHHE ATMO-
W T chepsl, OkeaHa, KpHochepsl, nHTOCHEPH M
uMen craryc 06b Guocdepsi [3, 9].
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116 — 12234

Mereoponoruyeckuii uentp (BMI). Coouinace
naBHMWIHAA Meuta Mibu AdanaceeBnya o co-

" TENLHOCTH, CBA-

HO3aMH MOTOAbI,
3pabOTOK M KOH-
1AMH HOBBIX MO-
[eRbl podeccop
MYECKHX HCCle-
Cemenasies (oT-
IEH-KOPPECIOH-
HMHOBa, KOTOpas
[HYCCKHX JONTO0-
Ha mecto 3ase-
BHOrO aHanMu3a

CCCP u I'napom T 75
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r., OH Obin NEPEUMCHOBAH B BBHIYHCITHTEIbHBIH

OBLT NPHUIMALLEH NPOQPECCop L.

A. Maukosuu.
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Pa3BHTHE CHCTEM AeTePMEHHDOBAHHOTO H AHCAMO.1€BOr0 7
MHCICHHOT0 HPOTHO3HPOBAHHS HOT0XbI

HA OCHOBE 11002, 1bHOM CHeKTPAILHOM Mo1eTH aTMochepsr /0

I'uapovernentpa Poccnn B 2009-2019 rr.

H.A. Posunxuna ', ET. Acmaxosa’, B.IL. Ileemnos ',
10.B. Arpepos’, T.A. Monovapesa’, A.E. Huxumun ', 60
J1.B. Bacsxosa’, B.B. Koneixun', E.B. yproaun "’ g

n 4 My wo-uc it yewmp
Poccuicro Sedepaapun, & Mocxea, Poceus
* Mocxoscxi e MB.
2 Mocxsa, Pocou

FeHHagun NMasnoBuy

CHCTEMa WHCIENNOTO EOTHOI MOFOIM K3 OCNOBE TIOGATMNON cmexTpaTMNOR
Mozenn arvocdeps Tiaposernentpa Poccum » mepwox 2009-2019 rr. pamsazacs

Kyp6aTtkuH 1 Cotmpram ikyes smuac arTLIC -
(23.071930, TallIKBHT — B e Fias commcres ety e
00.08.2011, MOCKBE) — = Mo mveviems s dmiesns g 2 13600 o

YAA8230Ch BUTOTNTS K3 DpEIMECTRYIOI Bepeiex Mozet. TI0IrOTORICHM BepcHN

COBETCKUI N Moeaw ¢ 63 BepTURAT K ypORKA
6) PAIRHTHE CHCTEMM 2MCINGIEBOrO BPOMHOINPOBAKIY: B 2015 1. BBCICKA B ODEPa-

POCCUMCKUA METEOPOSTON,  mmsi peains cuera i suiycxa rpadireckol Tposysmun nepsas pocciicrat 13o-

Gameas cacrena aporsoscs
YneH-KoppecnoHAeHT AN TEHOTOM MHPORKX METEOPOTONFIECKI. TewTpon. C 2019 roa, mocae
‘Texmoaoruit obpaborax

AH CCCP (1976). o= -

poRas npozyRIs ameaseGzenoro Bporuoposasae MMIL Mockxa

https://method.meteorf.ru/publ/tr/tr374/04.pdf

;oo
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Puc. 4. Cronb3asiume cpeHue MIOHbCKUX 3HaveHnit obLueit onpasabiBaemo-
1 puncacian i obpabonin Tumx. coomercrym: TpeSosamne BMO x ax- o1y 94 (cgepxy cnesa); kputepus Barposa-Xanake (ceepxy cnpasa) dakta
undopa-  BbINAAEHUN M aBCOMIOTHOM OWMOKK, MM, (BHW3Y) NPOrHO30B 12-4acoBbix
ofiesa cTaa mocymaT W oyMM OCAAKOB HA TPETbM CYTKW (OCpeaHeHue KpuTepues 3a nepuoabl 54-66

3) coLTAMNE TeXHOTOrIN GopsarpoRaNEY TaW Ka rpammmax odmacn mwmecze- M 48-54 ) ans 2012-2019 rr. no ETP no onepaTuBHbIM BEpCUSM Cnek-
it JA% CHCTEMS PETHONATIHOrO TCICHHOIO KPATKOCPOTHOTO nporsoza COSMO-Ru TpanbHoi Mofenu atMocdepsl; B A 1 KOl % ron cp

B HETEX pelepREPORINNY HOCTYTIENRY 1apyGeaol npoxykmmk B 2018-2019 1T ma

ocone cucresss MozeaHpoRs 50 THISL31 Gt pasgatoran  sporecruposa spo- 10 MOAENAM MNAB (xenTbie pombukn) 1 COSMO-Ru7 (ronybbie oeanbl)

ToTun Takolt TeXNOTONNL

DeepaTbHas CTyAGa 0 THIPOMETEOPOIOrHH H MOHHTOPHHIY OKPY/KAIOIIeH CPe/bl 27
OI'BY «I'HapomeTueHTp PoccHE»

Cucrtema aHcambneBoro
cpenHecpovHOro
NPOrHo3MpoBaHuA

! 'n‘*u-»' :
r” ‘51"0.; ot |””||“|I :

70 RvsEv

e
o0 |I I

OO RN miC
a)

H

Inﬂn ; PRk
. e ‘&-v”h |||!II| s

. i vll”“l

o .|| .|l |i n|

My e e

6)
11. MPOrHO3s! 12-UacOBBIX CYMM OCAAKOS W AIBNEHHA Ha YPOBHE MO-
R S e SR 30 pakeiu Wauanwei 1 Gorossi aanksu: ICON (WD) (a) u chere-
TWapo pa Poccum (6). 3aGnaro-

gl MENNOETS MPOM0308 66 v
Puc. 6. Npumep ancambnesoi meTeorpammsl Ans Mockes! Ha nepuoa TP
26 okTAbpA — 4 HoRGpPA 2019 T,

6)

Puc. 10. C owmbxn no Poccum
ana centabpa 2018 r. no T339L31 (crapr or nonei OA Mapometyentpa Poc-
cuu), no UnTerpuposantoi cucteme COSMO-RUS (cTapt ot noneit OA Mwapo-

Poccm ¢ e Goxobix ycnoswd T339L31) u no
COSMO-Ru13 ENA (CTApT OT HaaNbHLIXTPAHMNHBIX YCNOBWA NO AaHHBIM
Hemeuxoi criyxbti NOFOAN): ANA BEXTOPA CKOPOCTH BETPA Ha yposke 250 ra,
w/c (a), Ans TemnepaType BOAYXa Ha yposwe 850 rfla, rpan (6)

MHTerpupoBaHHas cuctemMa AnAa HavyanbHbIX U 60KOBbIX FPaHUYHbIX AAHHbIX

COSMO-Ru6ENA

Mewoponoruqecvmu LEHTDP (BM u). CObinace [€TEOPOIOrHH H MOHHTOPHHIY OKPY/KAIOIeH CpeIbl
w1 by «THAPOMETHEHTP PocCHE»
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90 net N'mapomeTueHTpY Poccuu

MopoMeTeoponorMYEckMe MCCNenoBaHa U npordosel. 2019, Ne 4 (374). C. 7791

YOK 551.509.5

PaseaTHE ri100a.1bHO0H MO IV.IATPAHAEBOH MOIe/IH
at™ocpeps! ILTAB B 2009-2019 rT.

M.A. Toacmux’?3, P.JO. ®aoees™, B.B. Ilawxun’’,
C.B. Tpasosa (Maxnopstioea)?, I.C. Foiiman®!, B.I. Muzax’,
B.C. Pocymoé’, A.B. Illaaeea’, A.FO. FOposa’

Mudpomemeoponozuneckuil HAyYHO-UCCIE08AMETECRUI HEHMP
Poccuiickoit @edepayuu, 2. Mockea, Poccus;
‘Hucmumym swiyuciumeTsroi mamemamuru um. I H. Mapyyxa, 2. Mocksa, Poccus;
*Mockoeckuil usuro-mexsudeckutl uNCHIMym,
z. HJonzonpyoweii Mocxoecroil ofracmu, Poccua;
“Koonepamuensiil uNCIUMYM UCCIE008aNI & 0O1ACTIU HAVK
o0 oxpyxcaroneti cpede, boyadep, CIIIA;
*Canxm-ITemepbypacruii zocydapcmeennsiii yuusepcumem, Canxm-Ilemepoypz, Poccus

B cTtathe paccMoTpeHH pabOTH, BEIOIHEHHEE [0 PAa3BHTHHY MOJETH aTMochepsl
ITTTAB e mociegHes JecATHISTHE, H HX pelyiIsTaTel. lIpecTaRneHEl BepcHH MOJENH,
IPEMEHAEMEIE 118 ONEPaTHEHOTO CPeJHEeCPOTHOTO MPOTHO3A, a TAKEE BEPCHH MOJETH
419 JONTOCPOMHOrO MPOTHO3A MOrofsl. Pe3yasTaTel NpOHLTIOCTPHPOBAHE! TpafHKaMHE
JBOMHNHEH OMHEDOK MPOTHOIOE PAa3THIHEIX METEOPOIOIHISCKHX Nodel za nepuog 2012—
2019 rr. IlpeacTaEIeHE! MITAHE! PAIEHTHA MOJETH. B TOM THCIE BEIVTCH pabOTEl O CO-
3JAHHK [M00ATEHOH MOJETH aTMOCHepsl HOBOTO MOKOIEHHA, OCHOBAHHOH HA NOJIHEIX
HEeTHAPOCTaTHISCKHX YVpaBHeHHSX. B cTaThe ONHCAHH BEIOPAHHEIE MOIXOJE K paspa-
DOTEe JHEAMHYECEOrD A1pa Oy Iymel MoIemH.

Famoyeswle closq. 9HCISHHEA OPOTHO? MOTOIEL TTI00ATEHAS MOJeTE ODIMeH THPKY-
IA0HH aTMOCEepHl, pelleHHe YPABHEHHH THHAMHEKH aTMocdepsl. DapaMeTpH3IaAHE Ipo-
ECCOB MOACETOTHOTO MaciTada, cpeJHeCPOIHEIH IPOrHO3 MOT0dH
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Puc. 1. MameHeHue KoahUUMEHTa KOppensiuMn aHoManui nporHosa
ansa BbicoTbl nosepxHocTn 500 rMa Ha 72 4 B nepuog 2012-2019 rr. B
mopenu MINAB (opanxesas nuHus), moaenu ELICIM (kpacHas nuHKUS),
Mogenu meteocnyxObl BenukobputaHum (CUHSS NUHWS), NO OAHHBIM
[40]. BHetponuuyeckas 4actb CesepHoro nonywapusa. Ckonb3asilee
cpedHee 3a 12 mecsues.

----- BOM 00 = BOM 12 CMA 12 ——CMC 12
= ECMWF 12 —DWD 12 MetOffice 12 NCEP 12
Meteo-France 12 —MA 12 —— KMA 12 RUMS 1
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Puc. 2. To xe, 4To Ha puc.1, Ho Ansa BeICOTkl NoBepxHocTk 250 rMMa.
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3 MHoromacwTabHas cuctema

YUCIIEHHOro NPOrHo3a noroAabl
NIAB: npanbHeunwee pa3BuTue n

2023,
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CdeZ,W

CpaBHeHMe owmnbok nporHoza COSMO u MNMJIAB no ETP, sHBapb 2023r
http://method.meteorf.ru/estimate/2023/jan23/etr 01 23.doc
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Cpeaxss keagparvyeckas olnbka nporHo3a AaBNEHNs Ha YPOBHE MOPA CpenHssA KBagpaTHyecKas BeKTOpHas olWbKka nporHoza BeTpa
no Eeponeiickoil TeppuTopui Poccun (~800 cTaHumid) no Esponefickoii Tepputopumn Poccki (=800 craHumii)
pe3yn bTaTbl 3a nepuoa; AHeapk 2023 r. (MexoaHeld cpok 00 v) 3a nepuoa: sHBapb 2023 r. (MexoaHbiid cpok 00 u)
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UKMOQ —NCEP WD — P20 —CosmBE —Cosm22 = Kiounnenc ‘ N CEP DWD JBRA, —R20 e C G STIB G —(OETIZZ a— OAARKE
CpeaHecpoYHbI NPOrHo3 NoroAapbl
0.225° no gonrote, 0.16°-0.24° no wwporte, 51
HYDRUMETEORULUG|CAL YPOBHEW. Cpennss abconiotHas olwmnbka nporHosa Nnpu3erHoll Temneparypsl Cpennnas abconioTHas olWnbKa NporHosa TOUKW pochbl
° no Eeponeiickoit Tepputopun Poccun (~800 cranumit) no Esponeiickoil Tepprtopun Pocouu (~800 ctanuwmii)
CENTRE OF RUSS'A HoBasa BepcmAa 0.1" no aonrore, 0.08- 3a nepuoa: AHBape 2023 r. (MexoaHbii cpok 00 b) 3a nepuoa: axeapb 2023 r. (McxoaHblit cpok 00 u)
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