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s2sprediction.net

http://s2sprediction.net


Number of active users per month

Archive size 200 TBs 
Number of active users 1776  (ECMWF) 
Delivered volume: 1.3 PBs 
Publications: > 270 

The WWRP/WCRP S2S Database

ECMWF server
   2015                      2016                    2017                     2018                  2019                     2020                     2021

At least one active user



Slide 3 S2S TF telecon 16 Nov. 2016
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http://iridl.ldeo.columbia.edu/SOURCES/.ECMWF/.S2S/

http://s2s.cma.cn/

The S2S database is also  
archived at CMA and IRI.



Time-
range

Resol. Ens. Size Freq. Hcsts Hcst length Hcst Freq Hcst Size

ECMWF D 0-46 Tco639/319L91 51 2/week On the fly Past 20y 2/weekly 11

UKMO D 0-60 N216L85 4 daily On the fly 1993-2015 4/month 7

NCEP D 0-44 N126L64 4 4/daily Fix 1999-2010 4/daily 1

ECCC D 0-32 ~39 km 85 
levels

21 weekly On the fly 2001-2020 weekly 4

BoM D 0-60 T47L17 33 2/weekly Fix 1981-2013 6/month 33

JMA D 0-34 40/55km
128 levels

50 weekly Fix 1991-2020 2/month 13

KMA D 0-60 N216L85 4 daily On the fly 1996-2009 4/month 3

CMA D 0-60 T266L56 4 2/week On the  fly Past 15y 2/week 4

CNRM D 0-47 T359L91 25 weekly Fix 1993-2017 weekly 10

CNR-
ISAC

D 0-32 0.75x0.56 L54 40 weekly Fix 1981-2010 6/month 5

HMCR D 0-63 1.1x1.4 L28 20 weekly Fix 1990-2015 weekly 10

IAP-CAS D0-65 C96L32 16 daily Fix 1999-2018 daily 4

WWRP/WCRP Sub-seasonal to Seasonal prediction (S2S)  database 
Inclusion of a new model (IPA-CAS) in 2022



Fields in S2S Database 

All data is on a 1.5x1.5deg lat-lon grid

http://s2sprediction.net



Science sub-project activities

▪ Evaluating the Impact (direct and indirect) of Aerosols on NWP and Subseasonal 
Prediction (WGNE-S2S-GAW Coordinated experiment)  

     4 centres have run the experiments which are uploaded in CPTEC server. Evaluation will 
start soon 

▪ Coordinated experiment to better understand stratosphere-troposphere interaction in 
NWP and climate models (Collaboration with SPARC/SNAP) 

▪ Ocean observing system experiments to better understand the impact of ocean 
observations on sub-seasonal forecasts, with specific focus on the evaluation of the 
upcoming Tropical Pacific Observing System (TPOS) 

3 initiatives have been launched which involve coordination with operational and research 
centres in order to improve S2S operational prediction:

Removal of in-situ and Argo float observations results in significant 
degradation of ocean  biases. Balan-Sarojini et al. (2022)



Science sub-project Activities

• Representation of MJO teleconnections in S2S models (Stan et al. 2021, BAMS). 
• S2S ocean forecasting (DeMott et al. 2022,  EOS) 
• Advances in the subseasonal prediction of extreme events: Relevant case studies across the 

globe (Domeisen et al. 2022, BAMS) 
• Recent advances in application and utility of S2S forecasts (White et al. , 2022, BAMS) 

Community papers published or submitted in 2021/22:

Heat wave prediction – Week 3 
Domeisen et al. (2022)



S2S Real-Time Pilot Project
Real-time S2S data access for climate services co-development projects

▪ Approach 
▪ 16 co-development 

projects 

▪ 3 sets of questionnaires: 

▪ Virtual workshop 14-18 
Nov 2022

http://s2sprediction.net/workshop/



S2S AI/ML Competition
• The WMO Research Board has identified Artificial Intelligence (AI) as a key research topic 

in weather and climate science for the upcoming years 
• A competition was held to encourage the use of AI tools to extract valuable information 

from the S2S database.  
• Can purely empirical forecasts beat S2S systems? 
• Can AI/ML methods improve S2S system forecasts by better calibration/multi-model 

ensembling methods? 
• Hosted by Swiss Data Science Center at ETH Zürich, with ECMWF support through the new 

European Weather Cloud for data access and some CPU time  
• Timeline: June-November 2021 
• All codes and forecasts are open source to foster community learning on AI/ML methods 

for S2S  
• 30k Swiss Francs  prize from WMO



Improved sub-seasonal to seasonal (S2S) forecasts could enhance food security,
sustainable energy and water, and reduce disaster risks through early warnings.

Prize Challenge to improve Sub-seasonal to 
Seasonal Predictions using Artificial Intelligence
01 June – 31 October 2021

The World Meteorological Organization (WMO) is launching a prize challenge to
improve current forecasts of precipitation and temperature 3 to 6 weeks into the
future from today’s best computational fluid dynamical models using Artificial
Intelligence and/or Machine Learning techniques.

The challenge is organized by the World Weather Research Programme (WWRP)/World Climate Research
Programme (WCRP) Subseasonal-to-Seasonal Prediction Project (S2S Project), in collaboration with the Swiss
Data Science Center (SDSC) and the European Centre for Medium-Range Weather Forecasts (ECMWF).

How will it work? Renkulab will host all the codes and scripts, with training and verification data easily
accessible from the European Weather Cloud and data access scripts provided. All the codes and results will
be made open access after the competition.

Competition website:  https://s2s-ai-challenge.github.io/

Timeline
• Announcement: 4th May 2021
• Start of the competition: 1st June 2021
• End of the competition: 31st October 2021
• Announcement of winners: 15th December 2021

Prizes
Prizes for the top three submissions:
• Winning team: CHF 15 000
• 2nd team: CHF 10 000
• 3rd team: CHF 5 000

Vitart, F., Robertson, A.W., Spring, A., Pinault, F., Roškar, 
R., Cao, W., Bech, S., Bienkowski, A., Caltabiano, N., De 
Coning, E., Denis, B., Dirkson, A., Dramsch, J., Dueben, P., 
Gierschendorf, J., Kim, H. S., Nowak, K., Landry, D., Lledó, 
L., Palma, L., Rasp, S., & Zhou, S. (2022). Outcomes of 
the WMO Prize Challenge to Improve Sub-Seasonal to 
Seasonal Predictions Using Artificial Intelligence, Bulletin 
of the American Meteorological Society  

https://journals.ametsoc.org/view/journals/bams/aop/
BAMS-D-22-0046.1/BAMS-D-22-0046.1.xml 



S2S AI/ML Competition

47 teams. 10 submissions. The three winning entries included random forest classification 
(BSC and UConn), convolutional neural networks (CRIMS2S), as well as logistic regression 
(BSC), and EMOS multiple linear regression (CRIMS2S). 



Plans for 2022-23

• Complete science project activities and coordinated experiments. 

• Document Real-time pilot main findings 

• Include 2 new models in S2S database (IITM, NASA) and resume arching of BoM 
S2S forecasts and re-forecasts.  

• Maintain S2S AI/ML challenge data and computing environment 

• Write final report on S2S Phase 2 activities 

• Organize S2S summit – 3-7 July 2022 University of Reading



https://research.reading.ac.uk/
s2s-summit2023/



Stratospheric Polar Vortex Events
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Major S2S Legacy: New WMO Lead Centre for Sub-Seasonal Forecasts 
Multi-Model Ensembles (LC-SSFMME) will be designated, along with 

Global Producing Centres (GPCs) for Sub-Seasonal Forecasts -SSF 



Planned Research Initiatives



Thank you!


