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* SL-AV model description
* Version of SL-AV for subseasonal prediction: results and development
 WP-MIP project and some results for SL-AV



SL-AV global atmosphere model
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[ ] J O I nt d eve I O p m e nt Of | N M RAS a n d (& WMO Lead Centre for Sub-seasonal Prediction Multi-Model Ensemble
H d ro m etc e n t re The Lead Centre for Sub-seasonal Predictions Multi-Model Ensemble (LC-SSPMME) coordinates multi-model ensembles of
L4 sub-seasonal forecasts by maintaining an archive containing a set of model fields, by creating graphical products from

individual and multi-model ensembles under an agreed format and by creating verification statistics. To provide WMO
Members with reliable multi-model ensembles in real time, the LC-SSPMNIE uses forecast data from several sub-seasonal

® 1 M M prediction systems. Forecast data is provided by WIMO Global Producing Centres for Sub-seasonal Predictions and by
ne o original gioba Modaels

* Hydrometcentre is one of five designated
WMO Global Producing centers for )
S u bSea SO n a I P red iCt i O n Global producing centre for Sub-Seasonal Predictions (GPC-S5P)

Gze CECMWF
* lNoppepxKa rpaHTos PH® 25-17-00314, 21-17-00254, o )

21-71-30023

The GPC-55P are committed to fulfilling a set of mandatory functions aiming to enhance consistency and usability of forecast information
and to facilitate the exchange of data. The timely provision of forecast data to the LC-SSPMME is one of the mandatory functions (WIPPS)
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nobanbHaa nonynarpaHxesa mogesb
aTtmocdepbl N/1AB

(Mony/larpaH»xkeBa, Ha OCHOBE YPaBHEHMUS
AbCcontoTHOM 3aBUXPEHHOCTH)

KOHeqHO-paBHOCTHbIﬁ nonyHEHBHblﬁ nonynarpaHes 610K peweHun
ypaBHEHMﬁ ANHAMUKHU aTMOC(bepr: HecmelleHHan ceTka (Z grid), KoHe4YHble
pa3HOCTU 4ro nopagka (Tolstykh, Shashkin, Fadeev, Goyman, Geosci. Mod Devel. 2017).

MapameTpusaumm npoueccosB nogceTroyHoro macwtaba ALADIN/ALARO,

BNoOKu pacueta KOpOTKO- U ANIMHHOBONIHOBOU paguauuun CLIRAD SW +
RRTMG LW,

Mopagenb geatenbHoro cnoa cywum UBM PAH —HUBL, MY,
napamertpusauymna Heoporpadpuueckoro 'BC: us mogenu knumarta UBM
PAH, popaboTtaHbl

MapameTpusaumm n ycopepLueHCTBOBaHUA cOb6cTBEHHOM pa3paboTKu

lMoka npoctaa moaenb 3sontouuun TMNO



SL-AV applications at Hydrometcentre of Russia

Federal Service for Hydrometeorology

Medium-range deterministic forecast
HYDROMETEOROLOGICAL 0.1° in longitude , 0.08-0.13° in latitude,
CENTRE OF RUSSIA 104 levels

Medium-range ensemble prediction system
0.225° in longitude, 0.16°-0.24° in latitude , 51 levels

Subseasonal and seasonal ensemble
forecast

Sobarasonal-to-Scasonal
0.9°x0.72°L96 s ;l SES

Fradiction Praject




Subseasonal forecast

* The impact of atmospheric initial conditions is less important than for
medium range forecast

* Usually presented as weekly anomalies and probabilities

* Many practical applications for 2-3 weeks forecasts (power
generation, agriculture, etc)

* WMO S2S project (2014-2023)



[1pOrHo3 aHoManuMn NpuU3emMHON TemMnepaTypbl HA HeOerno
6-13.04.2026 r oT 26.03 (https://charts.ecmwf.int/wmo/charts)

Customized Multi-Model: 2m temperature weekly mean

Moscow: 2m temperature weekly mean anomalies anomalies
Base time: Thu 26 Mar 2026 Valid time: Mon 06 Apr 2026 - Mon 13 Apr 2026 (+432h) Area : Eurasia Base time: Thu 26 Mar 2026 Valid time: Mon 06 Apr 2026 - Mon 13 Apr 2026 (+432h) Models combination : cptec,eccc,ecmwi,hmer,jma,kma,ncep,ukmo Area :
Eurasia

S2S Centre: HMCR 2m temperature weekly mean anomalies (°C) $2S Centre: MULT! 2m temperature weekly mean anomalies (°C)
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[IpOrHo3 aHoManun NpuU3emMHOU TemMnepaTypbl HA HeOerno
9-16.02.2026 r ot 29.01.2026

Customized Multi-Model: 2m temperature weekly mean
anomalies

Base time: Thu 29 Jan 2026 Valid time: Mon 09 Feb 2026 - Mon 16 Feb 2026 (+432h) Models combination : cptec,eccc,ecmwf,hmcr,jma,kma,ncep,ukmo A

Moscow: 2m temperature weekly mean anomalies

Base time: Thu 29 Jan 2026 Valid time: Mon 09 Feb 2026 - Mon 16 Feb 2026 (+432h) Area : Eurasia

\ ' ‘\‘

S2S Centre: HMCR 2m temperature weekly mean anomalies (°C)
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S2S Centre: MULTI 2m temperature weekly mean anomalies (°C)
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[IpOrHo3 aHoManum NPU3eMHON TemnepaTypbl Ha
Hepento 23-30.03.2026 r ot 5.03

Customized Multi-Model: 2m temperature weekly mean
Moscow: 2m temperature weekly mean anomalies anomalies

Base time: Thu 05 Mar 2026 Valid time: Mon 23 Mar 2026 - Mon 30 Mar 2026 (+600h) Area : Eurasia Base time: Thu 05 Mar 2026 Valid time: Mon 23 Mar 2026 - Mon 30 Mar 2026 (+600h) Models combination : cptec,eccc,ecmwf,hmcr,jma,kma,ncep,!
Eurasia

S2S Centre: MULTI 2m temperature weekly mean anomalies (°C)
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S2S Centre: HMCR 2m temperature weekly mean anomalies (°C)
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HageXXHoCTb NporHo3a Tepuunen npuseMHou TemnepaTypbl B
mvoaenu NJ1AB (cnesa) n B mogenn MetOdomca (cnpasa)

Moscow - Reliability of tercile category forecasts Exeter - Reliability of tercile category forecasts

Reliability Diagram for 2-metre temperature
y 9 P Reliability Diagram for 2-metre temperature

Center: HMCR; Season: DJF Valid Range: 432-600 h; Region: Global

1.0 Center: UKMO; Season: DJF Valid Range: 432-600 h; Region: Global

: 1.0
i -1 |
-10
h |||I| DO Il
| I | S I
9 | 1e6 | "- 0
c o i le6_
[T} : z c i 2
S 0.6 ) -15 ‘é’_ 0.6 ‘ .
@ 1 ‘
i / / -1.0 £ / . -1
] i : b
e . -0.5 2
g 04 P [ 9 I
2 P "- -0.0 a =—_p
o 2 s e e ===ane le6 o 1e6_

0.2 -757' -15 -%

Tercile category 02 7~ | Tercile category
-1.0 —e— Above normal
|I -05 —e— Normal I
' : —e— Below normal I
II.I_ 0.0 0_0 _/’ : II

—e— Above normal
—~eo— Normal
0.0 0.2 0.4 0.6 0.0 0.2 0.4 0.6
Forecast probability Forecast probability

—e— Below normal

Medium-Range Weather Forecasts (ECMWF) F .\ 1 Zentre for Medium-Range Weather Forecasts (ECMWF) F
-_ Aint —1
z w -06T13:42:22.711Z A\ 4




ROC kpuBbie nporHosa npusemMHon temnepartypbl B mogenu MNJ1AB
(cnea) n B mogenn MetOdwuca (cnpasa)

Moscow - Discrimination of tercile category forecasts Exeter - Discrimination of tercile category forecasts
ROC Curve for 2-metre temperature ROC Curve for 2-metre temperature
Center: HMCR; Season: DJF; Valid Range: 432-600 h; Region: Global Center: UKMO; Season: DJF; Valid Range: 432-600 h; Region: Global
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PaaButne sepcumn mogenu NJ1IAB ans
cybce30HHOro nporHo3a (npoekt PH® 25-17-00314)

* YCOBEpPLIEHCTBOBAHME ONMUCAHUSA pagnalmm n asapo3onemn (YCTHbIn
noknag P.HO.®apneeBa 8 anpens)

* Pa3zpaboTka meToaAMKN BEPOATHOCTHOIO NPOrHO3a 3acyx (CTeHA0BbIN
noknaa MN.C.KnaHr 7 anpensa no aHanmM3y BocnpounsseaeHus Baarosanaca
NouYBbl)

e lInarHocT1Ka cTpatocpepHo-TponochepHOro B3aMMoaencTesma B Moaen

* Pa3pabotka N moaenun nporHo3a TMNO Ha 6 Hepenb n ee anpobauua 8
cybce3oHHOM NPOrHo3e noroabl

* Pa3paboTKa meToaMKKM NPOrHo3a aHomanmm YO nHaekca



Weather prediction model intercomparison
project (WPMIP)

* Physical, Al and hybrid medium-range
forecast models

e 122 10-day forecasts for 2024 initial data
(every 3d day)

e - own initial conditions (OIC)
e - same initial conditions of ECMWEF (SIC)

e Additionally: everyday 10-day forecasts for _
tropical cyclones fcst evaluation (SP1) ; “Ose3e
weekly 2-4 weeks forecasts (SP2)

SP1°'¢ Tropical
Cyclones

|C Sensitivity

Sp2¢9ic
S2S Forecasts

Sp2>sic <
S2S Forecasts

Data Management




UPDATES ON PROJECT OBJECTIVES

= WP-MIP is now a Pilot Project of the WMO Integrated
Processing and Prediction System (WIPPS):

|dentify the strengths and weaknesses of Al, hybrid = WIPPS Kick-Off for Al Technology Guidelines was held on 12
and physical models for medium-range November

deterministic global NWP = WP-MIP will lead the drafting of Al technical guidance
for medium-range predictions

WP-MIP Overarching Project Goals

= This gives WP-MIP a “direct line” to inform decision-making at

= (Create a centralized forecast dataset for distributed : .
national meteorological centres

diagnostics and evaluation

= Develop a community of modelers and evaluation
experts to accelerate development

= [nform decision-making around the deployment of
AIWP and hybrid systems for operational
predictions




[ pynnbl moaensepos, ydyacteytowmx 8 WP-MIP

Center Acronym  Center Name Country/Region

CPTEC/INPE Centro de Previsdo do Tempo e Estudos Climaticos / National ~ Federative Republic of Brazil
Institute for Space Research

CMA China Meteorological Administration People’s Republic of China
ECCC Environment and Climate Change Canada Canada
ECMWE European Centre for Medium-Range Weather Forecasts Europe
GFDL Geophysical Fluid Dynamics Laboratory United States of America
DWD Deutscher Wetterdienst Federal Republic of Germany
IMA Japan Meteorological Agency Japan
KMA/KIAPS Korean Meteorological Agency / Korean Institute of Atmo-  Republic of Korea
spheric Prediction Systems
UKMO Met Office United Kingdom of Great Britain and

Northern Ireland
NOAA National Oceanographic and Atmospheric Administration United States of America

RAS Russian Academy of Sciences Russian Federation




FORECAST DATA ARCHIVE

Original Plan The Bad News
* Forecasts delivered by contributing centres to * The ECMWF Council voted to not host WP-MIP
ECMWEF in grib2 format via ftp data in early July
= Data restructured for internal MARS requirements = Decision appears to be based on politics

rather than scientific value

= Users access data through MARS interface as for
ERAS, TIGGE, 525, etc = Efforts to negotiate for MARS space have failed

= Benefits of MARS: a very well-defined, flexible and
familiar user interface




Physical Models

Mean T500 error
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Relative root-mean-squred error for 500 hPa temperature with
respect to ECMWEF error for WP-MIP physical models
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CnekTp kKnHetn4veckom aHeprum Ha 500 rll1a NMNJIAB10 c
pPas3nMYHbIMK HAacTpoukamm andodysnm n oporpagpuen

SLAV 120hr forecast 500 hPa KE spectra

S5LAV+120 arig

SLAV+120 ecmwf orog
SLAV+120 ecmwf orog smoothed
k™-3




CpennekBaaparuueckas ommoka mporao3a MSLP 3a centsOps-aexadps 2024

CpennexBaaparuyeckas onmmoka nporro3a T-850 3a ceHTsOpb-aexadps 2024 1.
HOxHoe nomytiapue
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Further work

* Routine work on parameterization improvement
* Al model for subseasonal sea surface temperature
* Hybrid medium-range NWP model



Conclusions

* Participation in international WMO projects led to SL-AV model
development and improvements, both scientific and technological:

- 5§25 (2014-2024) — long-range forecast version
- WP-MIP (2025-2026) — medium-range forecast version



Cnacunbo 3a BHMMaHue!
Thank you for attention!

* Pa3zButune Bepcmm moaenn ana cybce3oHHOro NporHo3a u
NPUKNAAHbIX METOAUK BbINONHAETCA Npu noaaepke npoekta PHO
25-17-00314 B ImapomeTueHTpe Poccuun
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NWP Systems Info

Explore the WGNE overview of plans at NWP centres with Global Forecasting
Systems

Home / Working Groups / Working Group on Numerical Experimentation (WGNE) / NWP Systems Info

=

WGNE Overview of Plans at NWP Centres with Global Forecasting Systems — 2024
(the information marked yellow has not been updated)

WGNE Overview of Plans at NWP Centres with Global Forecasting Systems — 2023
(the information marked yellow has not been updated)

WGNE Overview of Plans at NWP Centres with Global Forecasting Systems — 2022
Pe (the information marked yellow has not been updated)

WGNE Overview of Plans at NWP Centres with Global Forecasting Systems — 2021
(the information marked vellow has not been updated)
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