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Outline
Technical aspects:  

• Sub-seasonal = “Extended Range Plus” 10 to 45+ days


• Real time forecast/hindcast design – unlike in seasonal forecasting case, the hindcast set-ups generally don’t 
match the forecasts in ensemble size and start dates


• Initialization/ensemble generation – “burst” vs “lagged” ensembles 


• Model components – increasingly sub-seasonal forecasts include coupling with ocean and sea-ice component


Current practices:  
• GPC models in S2S database – no protocol


• SubX models – has forecast/re-forecast protocol


Issues:

• S2S hindcast harmonization for MME – still disparate; difficulties in calculating hindcast climatologies 


• S2S non-public availability of real-time forecasts to research & applications communities


• Maintenance of S2S database at risk



• Improve forecast skill and understanding on the 
sub-seasonal to seasonal timescale with special 
emphasis on high-impact weather events 

• Promote the initiative’s uptake by operational 
centres and exploitation by the applications 
community 

• Capitalize on the expertise of the weather and 
climate research communities to address issues 
of importance to the Global Framework for 
Climate Services
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For more information, please contact:

World Meteorological Organization
Research Department

Atmospheric Research and Environment Branch
7 bis, avenue de la Paix – P.O. Box 2300 – CH 1211 Geneva 2 – Switzerland

Tel.: +41 (0) 22 730 81 11 – Fax: +41 (0) 22 730 81 81

E-mail: AREP-MAIL@wmo.int

Website: http://www.wmo.int/pages/prog/arep/wwrp/new/wwrp_new_en.html

The project focuses on the forecast range 
between 2 weeks and a season.

The S2S Database, hosted by ECMWF and 
CMA, went online in May 2015. International 

Coordination Office hosted by KMA.

Co-chairs: 
 Frédéric Vitart (ECMWF)  
 Andrew Robertson (IRI)



http://cola.gmu.edu/kpegion/subx

http://cola.gmu.edu/kpegion/subx


S2S and SubX databases in IRI Data Library



S2S Database Models

Currently ~70 Tbytessee s2sprediction.net for details and to access data
Forecasts available 3 weeks behind real time, on 1-deg grid

Forecasts Hindcasts

http://s2sprediction.net
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Increasing use of the S2S Database
by end of 2017:  
• 848 registered users from 88 countries at ECMWF   
• 222 register users mostly from China at CMA
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The survey highlighted the need to improve the speed of data retrieval and also the need for 
more training on use of the database (survey results can be found at 
http://www.s2sprediction.net). Work is ongoing to add the possibility of retrieving the data 
directly in Network Common Data Form (NetCDF) from the ECMWF data portal. 
 

 

 
 

Figure 1. Number of active users of the S2S database per month since May 2015, through the 
ECMWF data portal. Some of the peaks of activity (e.g. November 2015 and February/March 

2017) are due to training courses on the S2S database. 
 
 

 
 

 
 
 

Figure 2. Proportion of ECMWF S2S database users per country with more than 3 users 
between May 2015 and December 2017. 
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A major goal of S2S is to support CBS operational sub-seasonal activities  

• Research into sub-seasonal predictability under S2S is to be conducted in close liaison with 
developing infrastructure and procedure for operational sub-seasonal prediction as they 
develop under CBS.


• The S2S database is used to provide real-time data to CBS.

S2S database

S2S data portal (3-weeks behind RT)S2S producing  
centres

Near rt data 
+ rfcsts lead centre

Subset  
in near real-time

WMO 
users

Research and application community

S2S Linkage with CBS



Proposal submitted for 5-year extension 2018-2023 
(S2S Phase 2) for approval by the WMO EC in June 
2018. Already approved by WWRP SC and WWRP 
JSC.


S2S Phase 2 plans: 

• S2S Database enhancement – ocean variables, 
more surface variables 4xdaily, additional models 
(eg IMD)


• New research foci (sub-projects) – MJO prediction 
and teleconnections; roles of Ocean and sea ice, 
Land surface, Stratosphere, Atmospheric 
composition and Ensemble generation.


• Enhancing operational infrastructure, user 
applications & real-time pilot experiment



S2S Phase II Plans:  
Enhancing operational infrastructure & user applications

1. Research to Operations (R2O) and S2S Forecast and Verification Products Development: 
  
– Accelerate development of methodologies for forecast calibration, multi-model 
combination, verification, and forecast formats (e.g. probability of threshold exceedance)  
 
– Encourage Operational Centres to harmonize their real-time and re-forecast set-ups 
 
– Assist WMO to develop operational criteria for Global Producing Centers for S2S 
Predictions, and data exchange standards for S2S hindcasts/real-time forecasts for WMO 
Lead Centre 


2. Establish a real-time forecast pilot program for S2S applications of 1–2 years duration, 
with goal of demonstrating S2S forecast value using real-time S2S forecasts



Sub-seasonal prediction research at IRI
On Feb 13–15 2018, Tropical cyclone Basyang/Sanba hit the Philippines (150,000 affected & 50,000 displaced)  
Could it be predicted 3–4 weeks ahead?
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World Meteorological Organization
Research Department

Atmospheric Research and Environment Branch
7 bis, avenue de la Paix – P.O. Box 2300 – CH 1211 Geneva 2 – Switzerland

Tel.: +41 (0) 22 730 81 11 – Fax: +41 (0) 22 730 81 81

E-mail: AREP-MAIL@wmo.int

Website: http://www.wmo.int/pages/prog/arep/wwrp/new/wwrp_new_en.html

• This research applies IRI’s expertise in seasonal prediction to the subseasonal scale to develop a 
multi-model calibrated probability forecast system, and identify sources of predictability (here the 
“MJO”)  



IRI’s User-Oriented “Flexible Forecast” 
Seasonal Forecast Maproom

• User can query the full 
probability distribution  
 

• Choose relevant quantile, 
or physical quantity 
relevant to their decision  

• Seasonal precipitation 
and temperature



Summary
Technical aspects:  

• Sub-seasonal = “Extended Range Plus” 10 to 45+ days


• Real time forecast/hindcast design – unlike in seasonal forecasting case, the hindcast set-ups generally don’t match the 
forecasts in ensemble size and start dates


• Initialization/ensemble generation – “burst” vs “lagged” ensembles 


• Model components – increasingly sub-seasonal forecasts include coupling with ocean and include sea-ice component


Current practices:  
• GPC models in S2S database – no protocol


• SubX models – has forecast/re-forecast protocol


Issues:

• S2S hindcast harmonization for MME – still disparate; difficulties in calculating hindcast 

 climatologies 


• S2S non-public availability of real-time forecasts to research & applications communities 


• Maintenance of S2S database at risk


