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Motivation
● Build a multi-continental environmental dataset as a platform to:  

→ Test skill of convective parameters  
→ Develop or modify parameters to make them more skillful 
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(35x peer-reviewed studies, 24x ECSS 2025 presentations / posters)
● Data for 3 PhD theses + support to multiple students
● Contribution to international projects, e.g.:

→ NASA/FAA aircraft ice crystal icing research 
→ ESSL AR-CHaMo model development

● New convective parameters & operational products 
(e.g. Effective Lifted Index, CIN_4km)
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Data shared with the community at 
www.rawinsonde.com
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Modeled frequency of NOAA SPC enhanced risk
(ERA5 1950-2024) 

Tuesday poster 
session (P100)
ECSS2025-219
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Datasets
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Severe weather reports:
- N. America: SPC Storm Reports Database
- S. America: South American High-Impact Weather Reports Database
- Europe: European Severe Weather Database
- Australia: Storm Reports of Australian Bureau of Meteorology
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Severe weather reports:
- N. America: SPC Storm Reports Database
- S. America: South American High-Impact Weather Reports Database
- Europe: European Severe Weather Database
- Australia: Storm Reports of Australian Bureau of Meteorology

Global lightning data:
- Earth Networks Global Lightning Network
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ERA5 reanalysis
● hybrid-sigma levels
● 0.25° x 0.25°
● 1-hour step
● raw profiles of z, p, q, t, u, v
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700+ 
convective
parameters

ERA5 reanalysis
● hybrid-sigma levels
● 0.25° x 0.25°
● 1-hour step
● raw profiles of z, p, q, t, u, v
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Once the multi-continental dataset was complete, 
it enabled rapid, iterative testing of new concepts
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Once the multi-continental dataset was complete, 
it enabled rapid, iterative testing of new concepts

Among dozens of tested ideas, only several led
to improvements in the skill of parameters.
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Results
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All 3 profiles have identical shape and 0-6 km shear but different low- and mid-level shear. 
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Weak LL SRH (good)
Weak LL SR-wind (bad)
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Most of the signal is right near the ground
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No correction                                               
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No correction                                               Hodograph extension
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Can this correction improve prediction of tornadoes?
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Can this correction improve prediction of tornadoes?

Yes!
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Can this correction improve prediction of tornadoes?

Yes!
                                                          but...
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Result consistent on all 4 continents (extension improves skill)
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Hodographs with identical shear and storm-relative wind but different ground-relative winds
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Hodographs with identical shear and storm-relative wind but different ground-relative winds

Stronger ground-relative winds
Tornado is more likely
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Hodograph extension results have been implemented in ASTORP convective outlooks

Automated tornado outlook for 20 Oct 25 (15Z-18Z)
EF2 tornado 
in France on
20 Oct 2025
~ 17Z
(Keraunos Observatorie)
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Hodograph extension results have been implemented in ASTORP convective outlooks

Automated tornado outlook for 15 Nov 25 (12Z-15Z)

Strong tornado 
in S. Portugal 
(15 Nov 2025)
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Key takeaways
 
Hail
→ Weak low-level bulk shear  
→ Peak bulk shear around 1-3 km / 1-4 km
 

Tornadoes
→ Strong low-level SRH + strong ground-relative winds
→ Hodograph extension improves skill
 

ThundeR v1.5 (upcoming)
→ 300+ revised & new convective parameter 
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Thank you for 
your attention!
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For hail, using profile’s peak parcel buoyancy was slighly more skilful than integrated instability (CAPE)
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Hail doesn’t like strong low-level bulk shear but loves strong low-level SR winds!
(tornadoes like both)
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