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Motivation:
I The midlatitude upper-tropospheric flow tends to organize in

eastward-propagating Rossby wave packets (RWPs) [1]. Recent studies
have documented their role in European temperature extremes [1–5].

Synoptic-scale view of 23/08/2016 - 1200UTC (ERA5).
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Objectives:

I Examine medium-range predictability of European persistent temperature
extremes in 40 years of reforecasts.

I Detect biases in Rossby wave amplitude and assess their role in the
predictability of persistent temperature extremes.

Data:

I 1979–2019 v at 300hPa and T at 850hPa in:

- ERA5 reanalysis (2° ×2° , 12-hourly)

- ERA5 reforecasts (2° ×2° , issued daily at 00 UTC, 12-hourly lead
times up to 10 days)
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Methodology:

I Identify persistent (≥ 4 days) temperature extreme events. Warm (cold)
extremes denotes days when area-averaged 850hPa T ≥ 90% (≤ 10%)

I Evaluate the Gilbert Skill Score and Mean Absolute Error of reforecasts
issued 5 days prior to the events’ onset in each season.

I Quantify errors in Rossby wave amplitude prior and during the events.
Assess whether they are systematic (i.e., biases) or specific to the events.
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Area-averaged 850hPa T evolution in reanalysis and reforecasts
(Central Europe; all seasons)

Doensen et al. (in prep.)
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Seasonal and regional variability of Gilbert Skill Scores

Persistent warm extremes
DJF MAM JJA SON

Persistent cold extremes
DJF MAM JJA SON

Doensen et al. (in prep.)
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Composite Hovmöller diagrams of Rossby wave amplitude and its error

DJF

JJA

Doensen et al. (in prep.)
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Rossby wave amplitude bias in DJF and JJA

Doensen et al. (in prep.)
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Key outcomes:

I Seasonal and regional variability emerges in Gilbert Skill Scores of
persistent temperature extremes in Europe. Lowest predictability is
found in JJA cold extremes.

I JJA extremes are associated with underestimation of RWP
amplitude. Less consistent error in DJF.

I Distinctly different biases grow with lead time in DJF and JJA that
plausibly contribute to the observed GSS values. The
underestimation in JJA is rather uniform.
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Thank you!
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