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Objective:  Create quantitative guidance for weather and climate related decisions 

based on the best science and information available.

Ethos: Conduct business with integrity, innovation, credibility, and transparency.
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Founded in 2009

• 11-year history of CropProphet

• 16-year history of World Climate Service

• Significant R&D funding from U.S. government Small Business Innovation Research 

grants (SBIRs) focused on weather and climate risk
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WCS S2S Forecasting Philosophy

 A toolset to enable weekly, monthly, and seasonal 
forecast preparation and communication

 Enable risk analysis by providing multiple 
independent prediction methods

Calibrated dynamical ensemble model forecasts 
(including ECWMF ENS/SEAS5)

 Statistical forecasts

 Analog forecasts augmented by human 
insight/experience

 Emphasize forecast confidence and probabilities



Climate Distribution

Seasonal forecasts have traditionally predicted tercile probabilities

33.3%
Normal

Observed Distribution (often non-Gaussian)



Forecast Application

33.3%
Below Normal

Long lead forecasts focus on shifts in the distribution

If observation falls 

within predicted 

tercile it’s “correct”

X

If observation falls 

outside predicted 

tercile it’s “incorrect”

X



Example Forecast
Calibrated ECMWF “Week Three” Forecast

Over-confident: predicted 

probabilities too high

Calibration seeks to create 

reliable forecasts

using available model reforecast 

data



Forecaster Challenge

Weekly predictability, 
on average, is low

 Time variant skill: 
windows of 
opportunity?

When can the 
forecast be trusted?



Forecast Rodeo

 US Bureau of Reclamation

 Announced in 2017

Western US Domain

 Provide week 3&4/week 5&6 

temperature and precipitation 

anomaly forecasts

 Every week for 1 Year



Contest Results
WCS/Prescient Weather (prxwx) submitted a 

simple calibrated ensemble forecast



Results Detail

Who is “bgzimmerman?”



Sub-R Statistical Model Methodology

Cluster the predictand (i.e. T2M) to reduce 

dimensionality and capture regional variability 

on the weekly timescale. 

Optimize out-of-sample accuracy by searching 

through a variety of antecedent global 

variables (SST, SLP, H500, T2M) from one week 

to two months prior.

Condition on climate indices such as ENSO to 

enhance predictability. 



Expanded to Global Forecasting



Sub-R Performance
9-year Hindcast – Out of Sample Results for Temperature 

Anomaly Correlations between forecasts and observations



Agreement measured using land-only anomaly correlation of 

forecasted anomaly from both statistical & dynamical models

Observed during model development

During Model Development



Forecast Agreement
Anomaly Correlation

Agree Disagree



Winter 2020 Forecasts

Europe

Lead Sub-R ECWMF

Week 3 0.39 0.65

Week 4 0.38 0.61

Europe
Summary Skill Score Peformance



Winter 2020 Forecasts

United States

Lead Sub-R ECWMF

Week 3 0.17 0.17

Week 4 0.20 -0.01

CONUS
Summary Skill Score Performance



Winter ‘19/’20



Summary

 Subseasonal forecasts have a low skill baseline, but 
skill variations over time are large. 

 A major forecasting challenge is trying to identify 
windows of predictability.

 Winter ’19/’20 ECMWF mid-latitude forecast skill was 
higher when forecasts agreed with an independent 
statistical model.

 World Climate Service users now have a tool to 
refine confidence in dynamical model subseasonal 
forecasts.



Thank You!

https://www.worldclimateservice.com

info@worldclimateservice.com


