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Outline

1. SubX and S2S data in IRI data Library


2. Calibration and multi-model ensembling post-processing of precipitation and 
temperature


3. Skill of week 3-4 hindcasts 


4. Maprooms of real-time forecasts 


5. A forecast example



Select 3 
models with 
Wednesday 

Starts 

NCEP CFSv2 
EMC GEFS 

ESRL FIMr1p1



The SubX Database

http://cola.gmu.edu/subx/ http://iridl.ldeo.columbia.edu/SOURCES/.Models/.SubX/



WWRP/WCRP Subseasonal to Seasonal Prediction Project (S2S) Database
Vitart et al. 2017 BAMS

Dr. Mio Matsueda  
(Univ. Tsukuba)

http://gpvjma.ccs.hpcc.jp/S2S/

3 weeks behind 
real time 

http://gpvjma.ccs.hpcc.jp/S2S/


http://iridl.ldeo.columbia.edu

S2S and SubX databases in IRI Data Library

http://iridl.ldeo.columbia.edu


The Forecast Process

Data 
Assimilation

“Forecast 
Assimilation” 

or 
Calibration

3. Translate the 
forecast from the 

model world to the 
real world

Stevenson et al., https://doi.org/10.1111/j.1600-0870.2005.00110.x

Models imperfectly represent the real world (systematic errors, grids). 

Their output must be calibrated against observed data in order for it to be useable.

1. Translate 
observations of today’s 

weather and climate 
into the model world to 

initialize the forecast 

2. Run the model 
forward in time many 

times



IRI Multi-model Forecast Design

Extended Logistic Regression 

Vigaud et al. (2017, MWR)

• Since the model forecasts of precipitation at 
the S2S range often contain large biases, a 
regression approach is used to calibrate the 
forecasts. 

• The regression is trained on past forecasts, 
and uses the model’s ensemble mean as a 
predictor (signal). 

• Logistic regression is used to predict the 
probability of exceeding a given quantile, based 
on the signal.



IRI Real-time 
Calibrated 
Probabilistic 
Subseasonal Rainfall 
and Temperature 
Forecasts Based on 
SubX models

http://iridl.ldeo.columbia.edu/maproom/Global/ForecastsS2S/index.html

Issued every Friday for 
Week 1, 2, 3 & 4 
Weeks 2-3 and 3-4



Week 3-4  
Precipitation

http://iridl.ldeo.columbia.edu/maproom/Global/
ForecastsS2S/precip_subx.html?

S=0000%203%20Jun%202022&L=22.0

Dry Wet

14-day target period, 16 
to 29 days after the 
forecast was issued



Week 3-4  
Temperature

http://iridl.ldeo.columbia.edu/maproom/Global/
ForecastsS2S/temperature_subx_biweekly_avg.html?

S=0000%203%20Jun%202022&L=22.0

Cold Warm



Current IRI Seasonal vs Subseasonal Forecasts 

Week 3-4

Seasonal



Week 3-4 Precipitation Forecast Reliability 
Are the issued tercile-category probabilities correct on average? 
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1999-2016 hindcast 
period, 


using leave-1-year-out 
cross validation


Forecast probabilities 
falling on the diagonal line  

are “reliable”. 

All calendar months

1999-2016 hindcast 

period, 

using leave-1-year-out 

cross validation


Forecast probabilities 
falling on the diagonal line  

are “reliable”. 
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Precipitation Ranked Probability Skill Score (RPSS)
a) RPSS Week 3-4 Precip MAM
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All calendar months

1999-2016 hindcast 

period, 

using leave-1-year-out 

cross validation.



Precipitation RPSS
Impact of Model Combination

a) RPSS Week 3-4 Precip MAM
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The skill of the multi-model combination exceeds that of 
any individual model in all 4 regions and seasons.



Temperature (2m)  Ranked Probability Skill Score (RPSS)

All calendar months

1999-2016 hindcast 

period, 

using leave-1-year-out 

cross validation.



By Lead Time

Indonesia 
Skill

Precipitation RPSS Temperature RPSS

The skill of the week 3-4 
biweekly average is greater 
than the week 3 average, 

in all seasons.



Estimates of Subseasonal vs Seasonal rainfall forecasting skill 
Ranked Probability Skill Score

Weeks 3-4 (15-28 days ahead) Seasonal (2-4 months ahead)

Aug–Dec Starts Aug-Oct Starts

The seasons were chosen to align with the monsoons in East Africa and India.

“Starts” refers to the initial time of the forecasts. Seasonal forecasts were made at the beginning of each 
calendar month. The subseasonal forecasts are made every Friday. Skill is based on hindcasts for a past period.


These maps were obtained from the IRI Maprooms:

Seasonal Forecasts: http://iridl.ldeo.columbia.edu/maproom/Global/Forecasts/index.html

Subseasonal Forecasts: http://iridl.ldeo.columbia.edu/maproom/Global/ForecastsS2S/index.html


Weeks 3-4 (15-28 days ahead)

Seasonal (2-4 months ahead)
Apr-Jun Starts

May-Aug Starts

Orange-red colors 
indicates potentially 
useful skill.


The newly-developed 
subseasonal forecasts 
generally indicate 
comparable or better 
skill compared to the 
established seasonal 
ones.


http://iridl.ldeo.columbia.edu/maproom/Global/Forecasts/index.html
http://iridl.ldeo.columbia.edu/maproom/Global/ForecastsS2S/index.html


Weeks 3–4 Forecast 20%-ile drought

http://iridl.ldeo.columbia.edu/maproom/
Global/ForecastsS2S/precip_flex_subx.html

User selects 
relevant their 
threshold at 
location

Decision thresholds: What 
quantile is most relevant?
And how much 
confidence (% probability) 
is required? [risk aversion]



Precip Forecast May 14-27, 2022 from 
May 6 MJO Observed Evolution in May 2022

Observed Percentile May 14-27, 2022

Recent Forecast Case over SE Asia



Summary

• Calibrated probabilistic multi-model real-time SubX forecasts and 
precipitation and temperature forecasts are produced routinely at IRI, since 
2018


• Every Friday; Weeks 1-4; Weeks 2-3 and 3-4


• Based on GEFSv12, CFSv2 and ESRL-FIM forecasts issued on Wednesdays


• Tercile and flexible full-pdf formats


• Includes the observed percentile validation for previously-issued forecasts


• RPSS hindcast skill maproom available soon


