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Will today’s proxies work tomorrow?
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Using tracking of hail cells and supercell storms in convection-permitting climate al. (2025). 2 8

simulations, we can directly test whether today’s proxies will still work tomorrow. :
Climatology

Halil hot spot in Po valley, eastern Spain and middle-eastern Europe.

2 COSMO climate simulations and tracking Climate change signal

Hail storms decrease in southwestern Europe, and increase over and to the north of the
Alps, northeastern Europe and eastern Mediterranean.
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11-year present-day and future climate simulations
using COSMO 6.0 °>°
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* 1-moment graupel schemes with online HAILCAST
hall diagnostic providing 5-min maximum hail diameter
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with 2.2 km grid spacing.

Storm tracking and inflow definition Comparison of pre-hail storm environments now and with +3°C global warming level

* Hail storm tracking uses 5min output of maximum hail size'* to identify storm » Small increase in CAPE, CIN and wind shear with global warming

track.
_ _ _ L * Increase in freezing level height for larger hail stones and in PGW simulation
* Supercell tracking uses 5min output fields of surface precipitation and hourly

updraft and vertical velocity3. * The increase in CAPE and wind shear in the inflow depends on the hall size of the hail storm
* Along each storm track, circles of 60km radius were extracted around storm * CIN and HZERO show only week dependence on hall stone size
center.
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< _ or right movers). From Brennan et al. ( ) Figure 8 Conditions of inflow (a-c) and storm (d) environments for different maximum hail sizes in hail cells for the CTRL (blue) and
' ' ' PGW (red) simulation: (a) 10" percentile of most unstable CAPE, (b) 90" percentile of most unstable CIN, (c) 10" percentile of vertical
10 20 30 40 20 60 70 wind shear and (d) 10" percentile of freezing level. The dots are coloured by the fraction of hail storm in each hail size bin. The shading
R (mm h_l) denotes the 5" to 95™ percentile range of n=1000 bootstrapped samples.
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Figure 8 Conditions of inflow environments of supercells for the CTRL (blue) and PGW (red) simulation and left (solid lines) and

Superce” tracks show similar trends in occurrence frequency with a shift toward right (dashed lines) moving storms: (a) 10" percentile of most unstable CAPE and (b) 90" percentile most unstable CIN vs. mean
: : latitude, (c) 10" percentile of most unstable CAPE vs. maximum hail diameter and (d) 90™ percentile of vertical wind shear vs.
northeastern Europe and higher altitudes.

maximum most unstable CAPE of the super cell inflow region. The dots are coloured by the fraction of supercell storms in each bin.

[ Conclusions

* For halil storms, lower bounds of CAPE, CIN, vertical wind shear in pre-storm environments and freezing level within storm increase with +3°C global warming level
* Differences between supercell storm types (RM vs. LM) larger than between climate scenarios
* See also Poster P4: ECSS2025-30 on hail proxy comparison and trends with climate change
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