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Motivation and strategy

Predictability of wind gusts
in winter storms over central Europe

® Storms = destructive natural hazard
® Predictability = multi-scale problem

1. Synoptic scale
—> global ensemble forecasts
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2. Mesoscale
—> regional ensemble forecasts

3. Turbulent scale
- Doppler lidar observations
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Mesoscale: COSMO-DE-EPS forecasts ‘\""’/’ ﬂ(".
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Operational DWD regional ensemble
® dx=2.8km, range 27h, init 8x/day

® 4 x5 =20 members
—> archive 2011-2016
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Selection of winter storms
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Storm Severity Index (SSI)

™ — o Winter stor Niklas o
(Klawa and Ulbrich 2003) > Summer siorms 750 M€
cfai[y maximum wind gust o
\ /IJ Y 3 J
SSI = ( — 1)
V98 ® 7
4 A \
local 98" clim. yercentife @
. 20Q;300 M€
® SSI ~insurance losses
® Troubles never come alone 100-200 M€
® Elon-Felix 9-10 Jan 2015 100-200 M€ Gonzaf';o °580 ME
_ narea o lonlo
® Ruzica-Susanna 8-9 Feb 2016 ) 168N Xa:ero Susénnao
. I [ [ I
® Also summer storms =00 o = 20
Date
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Gusts COSMO vs. SYNOP W7 QAT
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Observations (average 177 stations) Ensemble mean — observations
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Statistical post-processing WAYES T5 WEATHER. /e ot

Correct biases + calibrate forecast
® Ensemble Model Output Statistics

(EMQOS)
® e.g. truncated normal distribution a - G,  Somma
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® 1-month training with observations

® Minimize Continuous Ranked
Probability Score (CRPS)
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Comparison 3 storms ‘\">"/’ ﬂ("'
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Turbulent scale: lidar observations ‘\""’/’ ﬂ(".
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Field campaign winter 2016/17
WASTEX (Wind and Storms Experiment)

® Doppler wind lidar
® High resolution ~80 m
® Range up to 8 km
® Vertical scans (RHI) in wind direction
® 1 scan 0-15° elevation every 5-10 s

® KIT C-band Doppler radar
® 200-m instrumented mast

- 6 Intense Observation Periods
(IOPs) during passage of storms

Observing and forecasting wind gusts in winter storms over Germany florian.pantillon@kit.edu
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Mast observations at 100m height

Februagog 23 — 24, 2017 {(srctree. res: 0, MMAX. acc. 8px)
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Regime change at 13:30 UTC W XIT
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Mast observations at 100m height

Februa;‘sg 27 — 28, 2017 {(srctree, res: 0, MMAX, acc. 8px)
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Convective gust at 20:30 UTC ‘\""’/’ ﬂ(".
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IOP3 13 January: storm Egon
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Mast observations at 100m height
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Conclusions and perspectives ‘\"’ '/’ A\‘(IT
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Multi-scale predictability of wind gusts in winter storms

Mesoscale

® DWD regional ensemble forecast COSMO-DE-EPS
® 10 strongest storms for the 2011-2016 period

—> Connect forecast skill with storms’ dynamics

- Compare models for statistical post-processing

Turbulent scale

® WASTEX field campaign with Doppler lidar

® 6 |IOPs during winter 2016/2017

- Understand mixing of momentum in the boundary layer
-> Investigate its representation in NWP models
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