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Data

Skill analysis

Take-home messages

What data can best predict hail damage?       

Various proxies can be used to estimate hail at the ground. Which of them 
have skill when tested against crop damage claims?

Lightning detections [1]

Hail observations (ESWD) [2]

Satellite Overshooting Top 
Detections [3]

Maximum radar reflectivity [4]

Radar derived hail tracks [5]

Satellite passive microwave 
hail detections [6]

Example day (07/10/2014)

Topography (m)

Agricultural insurance 
claims over Germany

 

yes/no hail damage per community
 per day

Example: lightning density on 07/10

For all proxies 
and 93 days

Lightning density ESWD reports (versus claims only)

Overshooting tops Max reflectivity

Hail tracks (3D radar algorithm) Satellite microwave (GPM)

strokes per grid point distance from closest report (km)

distance from closest OT (km) reflecticity (dBZ)

multiplier of hail track width distance from closest detection (km)

False Alarm
Ratio (FAR)

Probability of
detection (POD)

Heidke-Skill
Score (HSS)

While radar-based proxies have the highest skill, no single proxy is fully re-
liable

Satellite-based detections: OTs shows some skill, justifying their use in cli-
matologies [7], while the skill of GPM detections is low over Germany

ESWD reports underrepresent crop damage claims (0.5 cm hail can already 
damage plants), but ...

Insurance data is also not perfect (claims can be fraud, caused by Graupel, 
or non-uniformly distributed)

Skill metrics for varying thresholds 

All data is brought on the same 0.05° grid for 
each day (e.g., lightning strokes per grid point) 

For each gridpoint, yes/no hail is predicted 
based on a threshold (e.g., 10 lightning strokes 
per gridpoint)

...then compared to damage claims (and 
ESWD reports) to get the four categories of the 
contingency table (e.g., correct hits in green) 
from which categorical skill metrics can be cal-
culated (POD, FAR, HSS)

The threshold is varied (e.g., 30 strokes per 
grid point yielding less false alarms)

>10 strokes

>30 strokes
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Dataset:
93 days in 

summer (MJJA) 
2014, including 

null cases
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