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Methodology

The large hail model was developed taking convective initiation explicitly into account
as done by Radler et al. (2019).
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We have developed an Additive Logistic Regression model for large

hail occurrence (AR;;; ) USINg:

e Convective parameters from the ERAS reanalysis.

*Hail reports from the European Severe Weather Database (ESWD)
and the Storm Prediction Centre (SPQ).
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The models were applied to the ECMWF Ensemble Prediction System (EPS) yielding
probabilistic forecasts between 2008 and 2019, for 11 members and lead times
from 12 to 228 hours.

Applications to a case study - 15t" June 2019

Environmental influences on modelled hail probability
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CAPE: 856 J/kg
DLS: 18 m/s

Probability of hail = 2 cm (%)
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Model evaluation

ROC curves depending on the lead time Lead-time dependent performance

10 e 10
0.9 - ) 7 09 - 0.95 - ‘\ ARhail
Lightning -‘ . CAPESHEAR
0.8 - |
0.8 g — SHP
5 (Lt c 071 3 0.90 - 12 h
£ 06 AUC & 06 - AUC c;
o —— 12 h: 0.932 - —— 12 h: 0.962 £ 0.85; FR— 84 h
C; 0.5 —— 36 h- 0920 2 0.5 1 —— 36 h: 0.956 a pal
b= s 2 ol 0 des 9 CAPESHEAR: 0.950 180 h
'r% 0.4 - 84 h- 0.902 }% 04 - — S g SHP: 0.951 AR+ .1 0.937
_8 - V. _8 84 hI 0.937 pu 080 7 hail - Y-
& 03 108 h: 0.887 £ os 108 h: 0.920 o CAPESHEAR: 0.924 ARy, 1 0.876
132 h: 0.865 132 h: 0.873 < SHP: 0.931 CAPESHEAR: 0.863
0.2 156 h: 0.845 02 156 h: 0.866 0.75 - SHP: 0.873
— 180 h: 0.823 — 180 h: 0.876
0.1 —— 204 h: 0.814 0.1 —— 204 h: 0.818 , , , , , , , : : :
—— 228 h: 0.788 —— 228 h- 0.781 12 36 60 84 108 132 156 180 204 228
0.0 4 T T T T T T T T T 0.0 4 : : r . . r r T T :
00 01 02 03 04 05 06 07 08 09 10 00 01 02 03 04 O05 06 ©07 08 09 10 Forecast lead time (hours)

* Evaluate the performance of the full ERAS5 derived models for large hail and lightning.

False Alarm Rate

False Alarm Rate

* Develop very large hail and severe wind gusts models.

» Make use of the EPS to develop probabilistic ensemble hail (and lightning) forecasts for Europe.

See Poster P41 to know
more about experimental
hail & lightning forecasts

-hour probability of large hail and lightning




