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Why do radar-
identified hail events
show negative trends
over large parts of
Germany during the
last 20 years?
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reprod uces observed _ . : : . , Fig. 2: Distribution of potential hail tracks over
hail trends? Fig. 1. (A) Decadal trends of all potential hail tracks and (B) of all tracks with a minimum length Germany on a 1 km grid (2005 — 2024, April —

of 50 km for 20 years of hail data (2005 — 2024, April — September), Mohr et al. (2025).
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Proxy based hail model
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16 frequency in southern Germany and a strong gradient from north to south
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Fig. 3: Hail days per year Fig. 4: Trends per decade of hail +3K global warming level
(A) observed, (B) modeled days per year modeled with (A)
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and (C) XGBoost on 0.25 XGBoost on 0.25° grid resolution.
grid resolution.
([ ([ [ B N _ [ ] ([ ) - . . . .
ngher InStablhty hlgher hall occurrence: All grid points All convective grid points with hail cells < 55 dBZ
0.12
Fig. 5: Hall frequency for grid points with specific most-unstable CAPE over & A 2 C
Germany according to ERAS parameters (thundeR; Taszarek, 2024) and S 0.104 o 14
potential hail tracks. A grid point is counted as hail gridpoint if there is a cell S S 0121
detection within a radius of 50km from 30min before to 30min after the time step. @ @
Each bar of a plot contains the same number of grid points (for A: 5000, for B, C § 0087 % 0.10 -
and D: 500). £ £
(A) All grid points are considered (hourly resolution; April — September 2005 — 5 0.061 g 0087
2024) 2 c
(B) Only grid points with convection are considered (hourly resolution; April — = 0,044 = 0067
September 2005 — 2023); convective grid points are defined by 5 cloud-to- 5 = 0.04 -
ground lightning strokes within a radius of 50km from 30min before to 30min go 0 g
after the time step 5 2 0.02 1
(C)Same as (B), but identified hail cells have only low reflectivities in the = £
precipitation scan (< 55 dBZ) 00" 0 1000 2000 3000 4000 5000 6000 7000 0.00~
(D) Same as (B), but identified hail cells have high reflectivities in the MU_CAPE in ) kg ° o O AP i ket 4000 2000
precipitation scan (= 67 dBZ) _ _ _ _ _ _ ) _ _
All convective grid points All convective grid points with hall cells =2 61 dBZ
0.5
. . . . . . o B w J D
- No further increase in hail potential for increasing 5 g
CAPE above ~ 2000 J/kg g g 0150
- For lower reflectivity: maximum hail potential is EH g 0125-
reached at lower CAPE values and higher CAPE g 5 0100
reduces hail potential clearly g 02 S o,
« For higher reflectivity: maximum hail potential is s 2 ]
) 9 0.1 >
reached at higher CAPE values ] .
0 0 1000 2000 3000 4000 5000 0.000 -
MU_CAPE in | kg1 0 1000 200?\4U eaPEin | K 3000 4000 5000
_ in) kg™t
therature = Mohr, S., M. Tonn, M. Augenstein, C. Sperka, G. Kavil Kambrath, M. Kunz (2025): A 20-year spatio-temporal analysis of 3D radar-based hail tracks in Germany: Trends and regional differences. Handed In

In Frontiers in Environmental Science.

= Taszarek, M., B. Czernecki, P. Szuster (2024): ThundeR — A rawinsonde package for processing convective parameters and visualizing atmospheric profiles.

KIT — The Research University in the Helmholtz Association



	Folie 1

