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Hail track statistics S | fiivonr(icecriigozs) B 8] Motivation & data & methods

Hail hazard across Germany varies
due to the influence of large-scale
climate and regional orography.

(1) What are the patterns of hail occurrence in
Germany and what meteorological or
geographical factors influence its distribution?

(2) What are the characteristics of hail tracks and
are there long-term trends in their occurrence?

Highest frequency of PHTs in
southern Germany and downstream
of low mountain ranges.

PHTs per year

(3) Are there temporal clusters in hail events and
which large-scale atmospheric patterns favor

Data basis: 3D radar data their formation?

(PZ product) of Deutscher

Fig. 2: Mean annual number of 3D radar-derived N ; i - 2 X Wetterdienst (DWD) | /
potential hail tracks (PHTs) per 1x1 km? in Germany
(2005 — 2024, SHY; Mohr et al., 2025).

20-year radar-based climatology
consistent with previous studies
using shorter time periods.
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Fig. 3: Frequency distributions of various potential hail track characteristics (total number: 15,577 PHTs, 2005 — 2024, SHY):
(a) Track length in km, (b) track width in km, (c) track lifetime in min (15 minutes resolution), (d) mean track speed in km h™%.
The interquartile range is represented by the boxes, the median by the white line, and the mean by the white cross. Whiskers
display the 2nd and 98th percentiles. Few events exceed the shown range of values. Maxima for the respective characteristics
are: (a) 446 km, (b) 34 km, and (c) 525 min (Mobhr et al., 2025).

Entire Germany: High annual
variability in PHTs with no clear
trend.

Regional contrast: Northern and
central Germany show no or
decreasing trends, whereas
southern Germany exhibits a
significant increase.

Number of potential hail tracks

Clustering and relation to atmospheric pattern
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1g. 4: (a) Frequency o, Fig. 7: Time series of the annual total number of potential hail tracks . .
potential hail tracks (PHTs) (PHTs) across Germany (2005 — 2024, SHY). Different line types common assumption that higher
per day across Germany. (b) represent all tracks (solid) and those with a specific minimum length temperature and moisture lead to
Clustering of PHTs over (dashed: 50 km, dotted: 100 km; Mohr et al., 2025). more SCSs.

consecutive days across
Germany. The box represents
the interquartile range, while
the whiskers indicate the 2nd
and 98th percentiles. The
median is shown as a white
line, the mean as a white
cross, and the maximum value
as a blue cross (Mohr et al.,
Potential hail tracks per day Days in a row with hail tracks 2025).

Spatial clustering: There are occasional periods of
3378 ———

intense hail activity with many tracks per day; 30 % of
/ \ hail days featuring more than ten PHTs.
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Temporal clustering: Hail events are unevenly distributed

in time (63 % of days without PHTs), often clustering
= JW under favorable large-scale flow conditions. About 42 %
14,§ 25 of PHT days are isolated, while two- to three-day clusters
/ are common, and rare persistent episodes can last up to

two weeks during prolonged blocking. L L b - ! L L by - ! ~10.0
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Trends for potential hail tracks per decade (2005-2024)
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Fig. 5: F,,_,que,,cy distribution of track Atmospheric blocking: Half of all PHT days occur during ) 0

motion direction in* for all 15,577 PHTs blocking regimes, which favor convection and sustain
(2005 — 2024, SHY; Mokr et al., 2025).

Fig. 8: Spatially resolved trends (per decade) of potential hail tracks (PHTs, 2005 — 2024, SHY) per 25x25 km?: (a) All PHTs across
. X Germany and (b) PHTs with a minimum length of 50 km. Small points indicate statistical significance at the 0.05 level according to
multi-day hail hazards. the Mann-Kendall test (Mohr et al., 2025).

(e) European Blocking (EuBL) (f) ScandlnaVlan Blocking (SCBL) (9) Greenland Blocklng (GL)
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