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Do subseasonal forecasts take advantage of windows

of opportunity related to a precursor phenomenon?



What are windows of opportunity?

➢ A concept acknowledging that S2S predictability is intermittent (Mariotti et al. 2020)

➢ Climatological window of opportunity: time span for which a phenomenon occurring at 
day D constrains the distribution of a climate variable at day D+n (towards an extreme value) 

→ purely observational

➢ Model window of opportunity: time span during which the issued forecasts will perform 
better at lead time n

→ model-dependent

➢ Are forecasts initialized during a climatological window of opportunity better at 
predicting extreme events than those initialized without any signal?



A reminder on contingency table metrics

Event 
observed (1)

Event not 
observed (0)

Event 
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a b

Event not 
forecast (0)

c d

➢ Base rate = observed frequency of the event = (a+c)/(a+b+c+d). Does not depend on forecasts

➢ Peirce Skill Score = trade-off between hits and false alarms = a/(a+c) - b/(b+d)

➢ Hit rate = forecast frequency of the event knowing that the event occurred = a/(a+c)

➢ False alarm rate = forecast frequency of the event knowing that the event did not occur = b/(b+d)

➢ Forecast rate = forecast frequency of the event = (a+b)/(a+b+c+d). Does not depend on obs



Case 1: the Madden-Julian Oscillation and heavy tropical precipitation

➢ Heavy precipitation = upper quintile (80th percentile) of weekly precipitation at grid point in 
GPCP v1.3

➢ Start dates are stratified according to the initial MJO phase: 8-1, 2-3, 4-5, 6-7 or inactive 
(see e.g Marshall et al. 2011, Vitart 2014, Ferranti et al. 2018)

➢ ECMWF S2S reforecasts for the November-to-April seasons from 2000-2001 to 2019-2020: 
1040 start dates

➢ One-to-one comparisons of the 5 contingency table indicators: specific active MJO phase 
vs inactive MJO (with bootstrap significance testing at the 90% level)
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 Example 2: Samoa after MJO phases 4-5
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Case 2: Sudden Stratospheric Warmings and European cold spells

➢ Cold spell = lower quintile (20th percentile) of 21-day average temperature at grid point in 
ERA5

➢ Start dates are compared between “no-SSW years” vs “closest to SSW central date”

➢ ECMWF S2S reforecasts for the November-to-April seasons from 2000-2001 to 2019-2020: 
1040 start dates

➢ 9 downward-propagating SSWs (Karpechko et al. 2017) in the 20-year period

➢ SSWs are known to precede and favor cold spells over Eurasia (King et al. 2019, Domeisen 
et al. 2020)



 Example: Southern Scandinavia
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Do subseasonal forecasts take advantage of windows of opportunity 
related to a precursor phenomenon?

➢ An opportunity-oriented verification framework: 
Increase in climatological probability → Better detection of actual events? → Better skill score?

➢ Type 1 model window of opportunity: significantly better hit rate but too many false alarms

➢ Type 2 model window of opportunity: significantly better hit rate and PSS

➢ Forecasts do not always show increased skill (i.e PSS) when there is a precursor signal, as 
more hits are often offset by more false alarms.   

SUMMARY



Thank you for your attention!

Specq, D., L. Batté (2022). Do subseasonal forecasts take advantage of Madden-Julian oscillation 
windows of opportunity? Atmospheric Science Letters  https://doi.org/10.1002/asl.1078

https://doi.org/10.1002/asl.1078
https://doi.org/10.1002/asl.1078


References

Domeisen, D. et al. The role of the stratosphere in subseasonal to seasonal predicton: 2. 
Predictability arising from stratosphere-troposphere coupling. J. Geophys. Res. Atmos. 125,
E2019JD030923 (2020).

Ferranti, L. et al. How far in advance can we predict changes in large-scale flow leading to severe 
cold conditions over Europe? Q. J. R. Meteorol. Soc. 144: 1788–1802 (2018)

Karpechko, A.Y. et al. Predictability of downward propagation of major sudden stratospheric 
warmings. Q. J. R. Meteorol. Soc. 143: 1459-1470 (2017)

King, A. D. et al. Observed Relationships between Sudden Stratospheric Warmings and European 
Climate Extremes. Journal of Geophysical Research: Atmospheres. 124, 13943-13961 (2017)

Mariotti, A. et al. Windows of opportunity for skillful forecasts subseasonal to seasonal and 
beyond. Bull. Am. Meteorol. Soc. 101, E608-E625 (2020)

Marshall, A.G. et al. Assessing the simulation and prediction of rainfall associated with the MJO in 
the POAMA seasonal forecast system. Climate Dynamics, 37: 2129-2141 (2011)

Vitart, F. Evolution of ECMWF sub-seasonal forecast skill scores. Q. J. R. Meteorol. Soc. 140: 
1889–1899 (2014)

Wheeler, M. C. et H. H. Hendon. An All-Season Real-Time Multivariate MJO Index :
Development of an Index for Monitoring and Prediction. Monthly Weather Review, 132(8) :
1917–1932 (2004)


