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Motivation S2S Models underestimate stratospheric SSW signal 3. Critical layer during weak vortex conditions

« Aggravated cold bias during o ool Positive feedback between
weak vortex conditions . stratospheric gravity wave

means und.erestlmated SSW drag and zonal-mean zonal
amplitude in the stratosphere wind

(Lawrence et al., 2022).
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e Usually, gravity waves have their
biggest impacts in the
mesosphere.

. weak-clim During weak vortex conditions,
strong-clim gravity wave vertical wavelength
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Carlo distribution for randomly lead time [days] time
selected composite means. Fig. 4: L198 ensemble-mean gravity drag (45°N-70°N) and contours of zonal-mean zonal wind (60°N).

Fig. 1: Composite mean temperature
bias  (50hPa,  60°N-90°N) for
climatology and weak and strong
vortex conditions in IFS hindcasts
from S2S database (Vitart et al,
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1. Experiments with two different IFS model
configurations

Ability to make use of the
positive feedback for sub-
seasonal prediction depends
on vertical model resolution.

Sub-seasonal hindcast experiments

* ECMWEF Integrated Forecasting
System (IFS CY47R3)

Horizontal resolution TCo639
equivalent to 18km grid spacing

resolved
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Vertical resolution either L91 or : Resolved gravity waves need high
1198 nE | vertical resolution to reach upper

stratosphere.
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2. Reduced forecast error with increased vertical o 9P o

. Fig. 5: Ensemble mean wave drag Q% QY 20> A0
resolution difference (L198-L91) for resolved and
parameterized gravity waves. 4l Ty
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