P84 | ECSS2025-171 universitatfreiburg

ldentitying Hotspots of Convective Events In the
European Alps by Analyzing Synoptic Circulation
Types and Report Data of the last 33 Years

Helge Jentsch, Katharina Schroer

Climate Geography Lab (CIliG), Faculty of Environment and Natural Resources, University of Freiburg

) Background @' AIMsS — e ot — LIRS
‘ e . ‘L) ” v ‘ u' U \ "y . “ 5 - _ ~
o Convective storms cause many hazardous » Identifying cross-scale processes of convective 2 : _ é’ 7 ' BN et 8 A
hydrometeorological events, impacting many people events in the European Alpine Region 4 aihoves! Sl ﬂpf R T g T gt AN gl
] . o’ AR .‘; S : 2 ‘ ‘.“‘ - v
throughout Europe, especially near the Alps « Hotspot identification in the Greater Alpine Region 1 N\ |
* Due to the increased saturation vapor pressure . Understanding Hotspot environments by 2 s — -
convective processes intensify through global characterization of large scale environments WEe

P
Vi@l

warming, given sufficient moisture availability

 Precipitation intensification can already be identified Approach . s i
In observations, while studies on other events (e.g. = ¥ .. ‘
halil) are not yet conclusive Classificat o _ ; ot | g
assification of flow regimes and spatio-tempora o o o o= B
« Severe weather reports from the European Severe analysis of severe weather events ) E,EE&%%E??E&ZQ?M i:tggo asl. iv:?gﬁ port Dersity
Weather Database (ESWD, Fig. 1) show distinct - - - 310 untain ¢ 0 I
. . ( 19 ) o C systematically from synoptic to regional scale BB Bt SrOnmEn - couroes o i the S et of the Pt SXPAN D
regions of intense convective activity in the vicinity of S 1:3.000.00

| T | | | | |
4°0’ 6°0’ 8°0’ 10°0’ 12°0" 14°0’ 16°0" 18°0’

the Alps

Fig. 1. Report density of ESWD Data (DOTzEK et al. 2009) around the European Alps with regions of interest (ROI). Adapted from FISCHER et al. (2025).
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I Classifying Circulation Types

(1) Using Cost733class software (PCACA) euwee etal. 2014)

o 18 circulation types (CT) (Fig. 2)
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 Based on ERAS5 mean sea level pressure (MSLP),
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500 hPa geopotential (z5,,), wind speed at 700 hPa -
(WS700), CAPE (a” at 12UTC) (HERSBACH et al. 2020; SCHROER & TYE 2019) 2 o
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* [ssues: inefficient, hard to modify
(2) Own Python implementation for more flexibility T
* Principal Component Analysis with
Hierarchical Clustering and K-Means Clustering 2020 A
e Fast modification of domain and spatial resolution
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Fig. 3: Mean geopotential height in meters with anomalies as contours and mean wind flow as arrows for the four summertime convective
circulation types 2, 10, 14, and 16 from the initial Cost733class classification trials.
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Figures 2 & 3 Figure 4 f
e CTs 2,10, 14, and 16 show highest number of e Dally reports that include at least 15 entries, = .
reported convective severe weather events with min. 80% from a single region ; o o
 CT 2 - clustered northern activity during the convective season A

- Dominant day with region
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.  Dominant report types per region:
 CT 10 - strong activity North and South
i Vi Wind, Hall
 CT 16 — highest overall activity N
» Relative shares of ESWD reports during Wind, Precip v SQ = Precip, Hall
convective CTs stayed constant Hail, Precip
throughout the decades
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 Developing robust classifications of both  Indication of significance of e.g., anomalies
general circulation types (MSLP, 254, wind, « Interpreting atmospheric patterns and anomalies : ' ..
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+ |dentifying drivers for hotspot activation in the « Collecting and assembling observational data
CROSCEA regions on the large and regional scale from Alpine countries: have any? Talk to us «& A S o
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indicators for severe Weather occurrence Fig. 4: The left-hand column shows the cumulative reports from days where the respective regions dominate the reporting behavior (rows). The right-
hand panels show the corresponding mean z.,, (colors) and anomalies (contours) in meters for these days.
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Country boundaries (Fig. 1,3,4) & Build environment (Fig. 1): NatualEarthData; Mountain Ranges (Fig. 1): SNETHLAGE et al. (2022a,b); Report data (Fig. 1,4): DOTZEK et al. (2009)
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