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The role of model calibration and verification techniques
for sub-seasonal weather regime forecast skill
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The sub-seasonal forecast challenge
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ECMWEF Strategy
2016 — 2025

«... By developing a
seamless approach, we
also aim to predict large-
scale patterns and regime
transitions up to four
weeks ahead...»
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Research questions A\‘(IT

® How should we calibrate a sub-seasonal forecast to optimize forecast
skill for weather regimes (WRs)?

® How should we verify and rate sub-seasonal WR forecasts?
What should and can we expect from a sub-seasonal model?
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Sub-seasonal N\WPmodel @ = ‘ (IT

® ECMWEF IFS reforecasts (S2S project database)

® Reforecast period: 1997 — 2017, init. from ERA-Interim every ~2 days
-> 4080 in total

® 11 ensemble members (10 perturbed, 1 control)
® Daily output
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Methods | Weather regime implementation ﬂ(“.
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Viethods | Weather regime verification ﬂ(".
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Brier skill score [-]
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How to calibrate a WR forecast
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Year-round life cycle frequency biases A\‘(IT
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Seasonal life cycle frequency biases
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Seasonal life cycle frequency biases A\‘(IT
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Standard forecast calibration A\‘(IT

ZSOO(tfcst)

l Subtract Z500 climatology (model)
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Flow-dependent forecast calibration A\‘(IT
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Relative life cycle frequency bias [%]
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Flow-dependent calibration
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Seasonal life cycle frequency biases
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Brier skill score [-]
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Year-round BSS of calibrated forecast A\‘(IT
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Year-round BSS of calibrated forecast A\‘(IT
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Seasonal BSS of calibrated forecast
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Seasonal BSS of calibrated forecast
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How to verify a WR forecast
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Results | Evaluated lead-time window ﬂ(".
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Brier skill score [-]
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Results | BSS with running attribution over obs. ﬂ(".

Brier skill score [-]
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BSS with running mean / attribution over both =045
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Results | BSS with running mean / attribution over both
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Calibration and verification A\‘(IT

® Forecast calibration is particularly relevant for
sub-seasonal WR forecast skill in spring,
summer, and autumn, but less so in winter

® How exactly the forecast is calibrated does not
really matter

= = T ® |Improving sub-seasonal WR forecast skill may

also require changing the forecast question:
“What is the probability that a specific WR will
appear once within a certain period in the
future?”

® This goes along with modifying the lead time

window both in the forecast and observational
space
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