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(IpynoxeHua; 2 {(MMeloTCA TOMbKO HA aHIMUACKOM A3bIKE)

Bonpoc: ExerogHuii  06beAVHEeHHBI TexHWYeckMA oTdyeT BMO o  pa3suTin
moBaneHoW cucTembl 06paloTku AaHHLIX W nporHosupoaknvsa (FTCOAM) v
OTHOCALWEWCs K Hell HayvyHO-UCCneLoBaTeNbCKOn 4eATENbHOCTN B obnacTi
YWUCNEHHOro nporHesnpoeanms norogst (HMNMYy s 2012 T

Mpegnaraemele Mepb: fipeacrasvTe BawM matepuanel B KadecTBe BKNaga B NOAFCTOBKY
exerogHoro TexHuyeckoro ordera BMO o passutim moSanbHoli cuctemsl
oBpaboTkn AaHHbIX U nporHoanpoeaHus (CCOAIM), obbegnHeHHoro ¢
OTUYETOM ¢ HayvyHblX  MCCNenoBaHusx B obBnactv  YWCREHHOro
nporHosnporanust neroget (MM}, ao 30 mas 2013 r.

Yeaxaemblid rocnoguH/Yeaxaemas rocrnoxa,

ExerogHbid TexHuuecknii otyeTr BMO o passutun [nobanbHoil cuctemsl 00paloTky fLaHHbBIX W
npordosuposanus (TCOLMN), obbeauHEeHHBIA ¢ OTYETOM O Hay4yHBIX WCCNeaoBaHuax B obnacty
YUCMNEHHOTO NPCTrHO3UPOoRaHKUA noroAkl (UMMM}Y, cRykUT ofHUM K3 cnocoboB NpeacCTaBNEHAS CTRAHAM-
yreHaMm OBHOBAEHHOW WHopMaLMn © BLICTPO Pa3BUBAIOLLUXCA W HOBbIX TEXHMHECKUX CPeACTBaX,
HayuHbiX WCCNEeNCcBaHUAX U BAax obcnyXueaHus, ocyllecTsnsemblx B uentpax FCOAMN no mepe
pa3suts notpebHocTed n TeXHoNCrniA. 3TOT OTYET NPeAOCTaBNAST onepaTvBHBIM cneunanueTam u
uccnepoearenaM WHopMauuile 0 nonoxeHud gen B UeHTpax COON B cneayiowux obnacrtax:
(1) BHeApeHne onepaTvBHOro oBGOpPYAOBaHWSA W COOTBETCTBYIOLMX TEXHWYECKUX CPEACTB, BKIHOYAA
AHANUTUKO-MPOFHOCTUYECKUE CUCTEMEI U UX chieUnanuanposadHelie YN ona KoHKPETHBIX NRUMEHEHN;
(2) ycunust B obnacTt Hay4HLIX WCCINENOBAHWA M OMbLITHO-KOHCTPYKTOPCKUX pazpaboTok B obnactu
NOHUMaHNA DU3NYECKNX NPOLIECCOB, YMCNEHHLIX Moaenel U MEeTOL0B ONEPaTUBHOIO NPOTHO3UPOBAHWA.
Kpome Toro, Takomy Bcecbvemmoemy 0630py 0TBOSUTCA BaxHaa yHKUMA obecnevyeHns NogaepKku
BMO na rnoSanbHOM, peryoHanbHOM M HAUMOHAMBHOM YPOBHSX NYTEM YCNELWHOIO BHEAPEHUA 1
ncnonesosanua [COAN.

MocToAHHEIM NPpeAcTaBUTENAM (MAW AMPEKTOPaM MeTEOPONOrMYEecKUX UN rnapoMeTesponorm4ecknx
cnyx0) cTpaH — 4neHos BMO (PR-6694)

AupexTopy ELICMN

Oupextopy AKMAL

Konuu:  lpesupeHtam W BUUES-NPe3nAEHTaAM KOMUCCHIA 1O
aTMOoCepHBIM HayKant Y1 OCHOBHBIM cUCTEMaM
Unenam I'pynnsl ynpaenexsus KAH
Ynenam OObeguHeHHOro Hay4Horo komuteTa OMMO-BMNMK KAH
Patounm rpynnam OIMMO-BIMMIA
YneHnawm Tpynnsl ynpasnedua KOC n OIMO-COAMN KOC
KonTakTHeiM nuuam, PCMLU anga pearvpoeadiusa Ha Ype3BkLiHaiHble
3KONOrMYeckUe cCUTyaLnn Munn oTeneXnBaHus B obpaTHom
Hanpasnesun

{(ans
WHopMaLnn)
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3.

B paHHom xoHTexcre pap coobumTe Bam, 4TO npefcTaBneHHble CTpaHamMu-4neHamu
otyeTs! 3a 2011 r. {cnncok cTpaH, KoTopble npefocTaBnam oTyeT 3a 2011 r. vunm 3a npegbloywmi
rog, npvscautca B rnpunoxedHuu |) 6eimn coBpaHbl M cBefeHbl BOSAMHO BMECTe ¢ OT4eTaMU 33
npepbiaywve rogel Ha BeB-calite BMO no agpecy.  hitp.//www.wmo.int/pages/proghwww/
DPF3/ProgressReports/2012/2011_GDPFS-NWP.html.  CTpaHam-uneHam  Tenepk npegnaraercq
NOAroTORUTL W NpeacTaeuTe B Cekpetapuat BMO ceou maTepuansl B Ka4ecTBe BKMaga B NOArOTOBKY
eXerogHoro TexHuyeckoro otiyeta BMO no TCOMAN, o6bEAWHEHHOTG C OTYETOM O Hay4yHo-
uccnegoeaTensckol aeatensHocT B oGnacTtr YN, 3a 2012 T,

B uenax cogeitcTsvAa npenocTaBneHuio WHMOpMaUnn, OTHOCHLLERCA K OCYLIeCTBNEeHHOW
Ha ONepaTMBHOM YpOBHE AdeATensHOcTW, ceazamHof ¢ [COAOMN, B eawem ueHTpe COOMN winnu
KOHCOPLUWYMAaX W COOTBETCTBYOLWIER Hay4HO-UCCNefoBaTeNbokor AenaTensHocT B obnactn MMM,
BKMIOYasA Mpor{osMposaHne ¢ 3abnaroBpeMeHHOCTLI0 B AManadoHe OT [POrHO3UpOBaHUS Tekywlel
norogbl A0 MNPOrHO3UPORAHMUA € YBEAWYEHHOW  3abnaroBpemMeHHOCTBIY W JONFOCPOYHOMO
NIPOrHO3UPOBaHWA, a TacKe CMNeluanMavupoBaHHble YKCNEHHLIE MPOorHo3bl norogel (HanpumMep, Ans
MOPCKOTO BOSHEHWSA; LITOPMOBLIX HArOHOB, MOPCKOIO NbAA; MORCKOrC MepeHoca W BblBETPUBAHWS
3arpAsSHSAIILNX  BELLEeCTB; TPOMWYECKAX LMKMOHOB; aTMOCEepHOrc nepeHoca M AUcnepcun
3arpAsHsIoOLMX BEWIECTE; CONHeYHOoW yneTpaguoneToroi (Y®) paguralivi; NporH03vMpoBaHns KavecTea
BO3[yxa; OblMa, Necka W Nbiny U T. 4.), 66N NOAroTOBNEH cnetuaneHeii 0Opasel (anekTpoHHas opma
pasmelleHa Ha fip-cepeepe BMO no agpecy: ftp/fitp.wmo.int/Documents/PublicWebiwww/gdpfs/GDPFS-
NWP_Annualreports2012/TEMPLATE_2012.doc; ornaenelne 1 pykoBoOgsiLWe yKas3aHWs MPUBOOATCS B
npunoxeduu I). XoTen bl BOCNONLIOBATHCH HACTOSLEN BO3MOXHOCTLIO, WTOOLI nobnarogapnts Bac
33 NOCTOAHHYIO MOAAEPXKY W BKMaj B MOATOTOBKY 3TOrC OTYETa Ha MNPOTAMEHWM MHOMMX feT U
HaCTOATENMBHO NPU3BaTh Te CTPaHbl, KOTOpble ele He npefAcTtaBunu unn He oOGHOBMNM OTYETH,
cOenaTth 370 B UHTEPECaX BeeX ¢TpaH — vneHos BMO,

byay npwsHaTeneH, ecnv Bbl opraHnayeTe aanonHeHue aTofl GopMbl U fpeacTapneHue
BALLNX MaTepranoB B KAYeCTBE HALMOHAMNbHLIX BKNAA0R, B TOM YACNE B paMKax NapTHEPCTB NO NUHWUK
koHcopuuymos T[COAlN, Tonbko B 3nekTpoHHoW hopme B Cekpetapmatr BMO npu nepsoit
BO3IMOXHOCTH, HO NpeAnoYTUTENeEHO He nosaHee 30 maa 2013 r., no a-novte (dpfsmail@wmo.int} nnu
Ha KOMNakT-ancke (npegnodtuTensHo B ¢opmate Word 2003 unu apyrnx coemectumblx dopmartax)
BHUMaHWIO r-ku MNackans [omec (attention: Ms Pascale Gomez).

C yBameHvem,

{x. IleHroaca)
3a eHepanbHOro cekpetaps
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2011 GDPFS / NWP REPORTS

ECMWF (2011) Kenvya (2011)

Algeria (2009) Kyrgyzstan (2004)

Ardentina (2010) Latvia (2011)

Armenia (2011) Lithuania (2009)

Australia (2010) Madagascar (2008}

Austria (2010) Malaysia (2011)

Belarus (2011) Montenegro (2008)

Belgium (2008) Morocco (2006)

Bolivia (2010) Mozambique (2010)

Bosnia and Herzegovina (2008) Netherlands (2010)

Botswana {(2010) New Zealand (2011)

Brazil (2010) OCman (2011)

Bulgaria (2006) Pakistan (2010)

Canada (2011)(EN) (FR) Panama (2005)

Chile (2008) Peru (2007)

China (2010) Poland (2011}

Cote d'lvoire (2004) Portugal (2011)

Croatia (2011) Qatar (2011)

Cyprus (2011) Republic of Korea (2009)

Czech Republic (2010) Romania (2009)

Denmark (2010) Russian Federation - English (2011)
Ecuador (2008) Russian Federation - Russian (2011)
Egypt (2008) Saudi Arabia (2008) -

Estonia (2008) Serbia (2008)

Fiji {(2010) Singapore (2010)

Finland (2011) Slovakia (2011)

France (2011) Spain (2010)

Georgia (2004) Sri Lanka (2010)

Germany (2011) Sweden (2011}

Greece (2011) Switzerland (2011)

Hong Kong, China (2011) Thailand (2011)

Hungary (2011) The former Yugoslav Republic of Macedonia (2010}
India (2011) Tunisia (2003)

indonesia {2009) Turkey (2009)

Iran, Islamic Republic of (2006) ILrJQII;?Sj P((é%c%qlc;m of Great Britain and Northern
Ireland (2010) United Republic of Tanzania (2009)
Israel (2009) United States of America (2007)
ltaly (2011) Uruguay (2008)

Japan (2011} Uzbekistan (2011)

Kazakhstan (2011)
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ANNUAL JOINT WMO TECHNICAL PROGRESS REPORT ON THE GLOBAL DATA-
PROCESSING AND FORECASTING SYSTEM (GDPFS) INCLUDING NUMERICAL WEATHER

PREDICTION (NWP) RESEARCH ACTIVITIES FOR 2012

TABLE OF CONTENTS
Introduction

[National Contributions and/or Consortia)

Summary of highlights

4.1
4.2

4.3

Equipment in use at the Centre
Data and Products from GTS in use

Forecasting system

System run schedule and forecast ranges
Medium-range forecasting system (4-10 days)

4.2.1 Data assimilation, objective analysis and initialization
4211 In operation
4.2.1.2 Research performed in this field
4.2.2 Model
4.2.2.1 In operation
4.2.2.2 Research performed in this field
4.2.3 Operationally available Numerical Weather Prediction (NWP) Products

4.2.4 Operational techniques for application of NWP products (MOS, PPM, KF, Expert
Systems, etc.)

4.2.41 In operation
4.2.4.2 Research performed in this field

4.2.5 Ensemble Prediction System (EPS) (Number of members, initial state,
perfurbation method, model(s) and number of models used, number of levels,
main physics used, perturbation of physics, post-processing: calculation of
indices, clustering)

4.2.51 In cperation
4.2.5.2 Research performed in this field
4.2.5.3 Operationally available EPS Products

Short-range forecasting system (0-72 hrs)

4.3.1 Data assimilation, obiective analysis and initialization

4.3.1.1 In operation
4.3.1.2 Research performed in this field
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4.3.2 Model

4.3.2.1 In operation

4.3.2.2 Research performed in this field
4.3.3 Operationally available NWP products

4.3.4 Operational techniques for application of NWP products (MOS, PPM, KF, Expert
Systems, etc.)
4.3.4.1 In operaticn
4.3.4.2 Research performed in this field

4.3.5 Ensemble Prediction System (Number of members, initial state, perturbation
method, model(s) and number of models used, perturbation of physics, post-
processing: calculation of indices, clustering)

4.3.5.1 In operation
4.3.5.2 Research performed in this field
4.3.5.3 Operationally available EPS products

4.4 Nowcasting and Very Short-range Forecasting Systems (0-6 hrs)

4.4.1 Nowcasting system
4.41.1 In operation
4.41.2 Research performed in this field
4.4.2 Models for Very Short-range Forecasting Systems

4,421 Inoperation
4.4.2.2 Research performed in this field

4.5 Specialized numerical predictions {on sea waves, storm surge, sea ice, marine
poliution transport and weathering, tropical cyclones, air pollution transport and
dispersion, solar ultraviclet (UV) radiation, air quality forecasting, smoke, sand
and dust, etc.)

4.5.1 Assimilation of specific data, analysis and initialization (where applicable}
4.5.1.1 In operation
4.5.1.2 Research performed in this field
4.5.2 Specific models (as appropriate related to 4.5)
4.5.2.1 Inoperation _
4.5.2.2 Research performed in this field
4.5.3 Specific products operationally available

4.5.4 Operational techniques for application of specialized numerical prediction
products (MQOS, PPM, KF, Expert Systems, etc.) (as appropriate related to 4.5}

4.5.4.1 In operation
4.5.4.2 Research performed in this field
4.5.5 Probabilistic predictions (where applicable)

4.5.5.1 I[n operation
4.5.5.2 Research performed in this field
4.5.5.3 Operationally available probabilistic prediction products

4.6 Extended range forecasts (10 days to 30 days) (Models, Ensemble, Methodology)

4.6.1 In operation
4.6.2 Research performed in this field
4.6.3 Operationally available EPS products
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4.7 Long range forecasts (30 days up to two years) (Models, Ensemble, Methodology)

4.7.1 In operation
4.7.2 Research performed in this field
4.7.3 Operationally available products

Verification of prognostic products

5.1 Annual verification summary
5.2 Research performed in this field

Plans for the future {next 4 years)

6.1 Development of the GDPFS

6.1.1 Major changes in the operational DPFS which are expected in the next year

6.1.2 Major changes in the operational DPFS which are envisaged within the next 4
years

6.2 Planned Research Activities in NWP, Nowcasting, Long-range Forecasting and
Specialized Numerical Predictions

6.2.1 Planned Research Activities in NWP

6.2.2 Planned Research Activities in Nowcasting

6.2.3 Planned Research Activities in Long-range Forecasting

6.2.4 Planned Research Activities in Specialized Numerical Predictions

Consortium (if appropriate)

7.1 System and/or Madel

7.1.1 In operation
7.1.2 Research performed in this field
7.2 System run schedule and forecast ranges

7.3 List of countries participating in the Consortium
7.4 Data assimilation, objective analysis and initialization

7.4.1 In operation
7.4.2 Research performed in this field
7.5 Operationally available Numerical Weather Prediction (NWP) Products

7.6 Verification of prognostic products
7.7 Plans for the future {next 4 years)

7.7.1 Major changes in operations
7.7.2 Planned Research Activities

References
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EXPLANATORY NOTES

to the suggested contents of Annual Joint WMO Technical Progress Report on the Global
Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP)
Research Activities

The WMO progress report will be jointly compiled annually by the WDS and AREP
Departments of the WMO Secretariat on the basis of contributions from WMO Members and/or
GDPFS centres.

The publication will begin with an introduction prepared by the WMO Secretariat
explaining the major purposes of the publication with the appropriate references.

Each individual contribution should contain appropriate parts of the following items.

1. Summary of highlights. This should reflect the major changes in the data-processing
and forecasting system during the last year.

2. Equipment in use at the centre. This paragraph should contain information on the major
data-processing units, especially in the large cenires. Here and in the following paragraphs the
information for the first national contribution to the Progress Report should be given in a complete
form to avoid too many references. In the next contribution, the information can be restricted to the
indication of major changes during the year being reported on.

3. Data and products from GTS in use. It is suggested that only the bulletin headings with
the basic information (SYNOP, SHIP, TEMP, SATEM etc.) and the types of products (GRID, GRIB,
facsimile charts etc.) received through the GTS or other means and used at the centre will be
indicated in this paragraph. The daily statistics for each type of bulletin and the product should be
included, if such statistics are available. For example, SYNOP-500, TEM-600, GRID-20.

4, Forecasting system. There are several aspects of this system since some centres run
several models which have different approaches to the data assimilation, use different numerical
techniques and so on. Consequently, this paragraph is divided into several sub paragraphs.

4.1 System run schedule. It is suggested that the general structure of a prognostic system
should be described in the paragraph with an indication of models in operational use, including
those for specialized applications, the run schedule and the forecast ranges.

4.2-4.6 These sub-paragraphs are a series of similarly structured texis describing different
operational sub-systems of a numerical weather forecasting system: Medium-range forecasting
(section 4.2); Shori-range forecasting (section 4.3); Nowcasting and very-short-range forecasting
(section 4.4), Specialized numerical predictions for various sector specific applications, including
sea waves, storm surge, sea ice, marine poliution transport and weathering, tropical cyclones, air
pollution transport and dispersion, solar ultraviclet (UV) radiation, air quality forecasting, smoke,
sand and dust, efc. (section 4.5), extended-range forecasting (section 4.6) and long-range
forecasting (section 4.7). Each sub-paragraph contains the same components starting with data
assimilation and objective analysis, description of the model, of operational techniques for
application of NWP products, and a section on Ensemble Prediction Systems if used for that range.
List of products available for WMO members should be indicated. All sub-paragraphs should
include information regarding any performed research activities in the related field.

The list of suggested items in each sub-paragraph is given for 4.2 (it is assumed that for
4.3-4.7 they will be similar).
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4.2 Medium-range forecasting system (4-10 days)
4.2.1  Data assimilation objective analysis and initialization

4.2.1.1 In operation
. Assimilated data
Assimilation cycles, including cut-off ime
Method of analysis (e.g. 3 D-VAR, 4D-VAR)
Analyzed variables
First guess
Coverage
Horizontal resolution
Vertical resolution (levels)
Initialization (non linear normal mode, diabatic etc.)

4.2.1.2 Research performed in this field
4,22 Model

(If no model is operationally run for this time range, indicate, if any, the other GDPFS centre and its
model from which you use products.)

4.2.2.1 In operation
. Basic equations
Independenti variables
Dependent variables
Numerical technique {(in horizontal, vertical and in time), hydrostatic or non
hydrostatic
integration domain (in horizontal and vertical}
Horizontal and vertical resolution
Time step '
Orography, gravity wave drag, bathymetry {ocean models)
Horizontal diffusion
Vertical diffusion
Planetary boundary layer
Treatment of sea surface earth surface and sail
Radiation
Convection {deep and shallow)
Atmaospheric moisture
Boundaries
Type of ocean model (deep and shallow waters)
Source of input (e.g. wind etc.) data (ocean models).

4.2.2.2 Research performed in this field

4.2.3 Operationally available Numerical weather prediction products. This item should contain a
brief description of variables which are outpufs from the model integration and the list of products
available for WMO Members on the Internet and on the GTS. (If no model is operationally runs for
this fime range, indicate the list of products, if any, you use from another GDPFS centre.)

4.2.4  Operational techniques for application of NWP products. This item should include cnly a
brief description of automated (formalized) procedures in use for interpretation of NWP output
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(MOS, PPM, Kalman filter, Expert System, etc.) for example, “the MOS from ECMWF NWP is used
to derive extreme temperatures and daily precipitation”.

4.2.4.1 In operation
4.2.4.2 Research performed in this field

425 Ensemble Prediction System (Number of members, initial state perturbation method,
number and different models used, perturbation of physics, post-processing: calculation of indices,
clustering). This item should be a brief but clearer description of the techniques used for the
ensemble prediction system, including the main post-processing technigues applied.

4.2.5.1 In operation
4.2.56.2 Research performed in this field

4.2.5.3 Operationally available EPS products. This item should contain a brief description of
variables which are outputs from the EPS integration and the list of products available for WMO
Members on Internet and on GTS.

5. Verification of prognostic products. Centres producing standard scores are requested
to produce an annual summary for insertion in the WMQO Progress Report on the GDPFS. The
recommended content of this summary is given below:

VERIFICATION SUMMARY FOR INCLUSION IN THE ANNUAL WMO PROGRESS REPORT
ON THE GDPFS

RSMC error Z 500 NH, SH: against analysis
4 exira tropical standard area: against observations
RMS vector wind error W 250 Same areas
RMS vector wind etror W 250 Tropics: against analysis
RMS vector wind error W 850 Tropical standard area: against observations

Forecast range: 1, 3 and 5 days
All values to be the average of the monthly values over the year.

For ensemble system, provide annual and seasonal averages of the Brier Skill Score at 24, 72,
120, 168 and 240 hours for Z500 and T850.

6. Plans for the future (next 4 years)
6.1  Development of GDPFS.

6.1.1  Indicate major changes in the data processing and forecasting system which are expected
in the next year.

6.1.2 Indicate major changes in the data processing and forecasting system which are
envisaged within the next 4 years.

6.2 Planned Research activities in NWP, Nowcasting, Long-range Forecasting and
Specialized Numerical Predictions. Indicate your planned research and development efforts in the
area of understanding of physical processes, models, EPS and other techniques for the next 4
years.



6.2.1
6.2.2
6.2.3
6.2.4

7.

ANNEXI, p. 7

Planned Research Activities in NWP

Planned Research Activities in Nowcasting

Planned Research Activities in Long-range Forecasting

Planned Research Activities in Specialized Numerical Predictions

Consortium (if appropriate}

There are a number of GDPFS Centres participating in Consortia. Those Centres participating in
and/or responsible for a Consortium should indicate it in this item. Details on the system and/or
model developed and/or operated by a Consortium, including approaches to the data assimilation,
use of different numerical techniques and so on, should be reported in sub-paragraphs 7.1-7.7,
using a similar approach as described in item 4.

71
7.1.1
7.1.2
7.2
7.3
7.4
7.4.1
7.4.2
7.5
7.6
7.7
7.7.1
7.7.2

8.

System and/or Mode!

In operation

Research performed in this field

System run schedule and forecast ranges

List of countries participating in the Consortium

Data assimilation, objective analysis and initialization
In operation

Research performed in this field

Operationally available Numerical Weather Prediction (NWP) Products
Verification of prognostic products

Plans for the future (next 4 years)

Major changes in operations

Planned Research Activities

References: Give references fo the sources where more detailed descriptions of different

components of the data processing and forecasting system can be found, including Websites
addresses.




