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Work group

The group work was carried out from 25 to 27 June 2025.

Location: Universita di Torino (Via Pietro Giuria 1) and Politecnico di Torino (C.so Duca degli Abruzzi 24),
Turin.

Participants

e Alberto Viglione (PoliTo)
Anna Basso
Luca Lombardo

e Enrico Arnone (UniTo)
Vikas Kumar

e |laria Tessari (CNRBo)

Agenda

1) Wednesday 25 June 2025: PoliTO, UniTO and CNR discussion about the progress achieved;
2) Thursday 26 June 2025: Anna, Luca, Vikas and llaria group work and joint activities;
3) Friday 27 June 2025: Final meeting.

Final presentation

Observing a connection between year-round Weather Regimes (WRs), categorizing the Euro-Atlantic
(EAT) large-scale, low-frequency circulation and the occurrence of extreme precipitation events in the
Greater Alpine Region (GAR), we try to observe if a relation exists even between the given EAT WRs and
the major flood events happening in the GAR. To do so using the TUWmodel, we simulate flood events
from 1951 and 2023 and among all the events we select the major 73.

e How is the higher precipitation anomaly during the start date of the flood and days before?

Firstly, we try to assess a connection between floods and the precipitation field, given that precipitation
is one of the main drivers of flood events. Here we observe that higher precipitation anomalies return
during the start day of the flood and the day before. This result is something expected, as the flood
event is usually triggered by extreme precipitation events.

™ i " 3 ™ kS M *\,
-~ - -~ - - - - -~
& L i LA g % % it
- - - - -~ -~ - -~
¢ il q
A ", = " ™ e A

Page 1|8



25-27/06/2025 Work group C\iwaf Ex

"\-"-ﬁ. r"\\ o ..". ‘.I\\ P -.-. ! ,‘\\ — ._‘. ‘.“‘\ S -.. '\ e ! 'I.‘%‘\ — L ‘1-.\‘. s -.. ‘x

AN S (N Y. SN S

PR T a—— ane e Smmaty ey bep W4 poe

o  Which WRs characterized mainly these days?
We try to categorize if the events are connected to similar atmospheric circulation conditions, to derive
hints about the variability leading to such extreme hydrological events. We detect that these days are

characterized by mainly 2 WRs: ScBL, ScTR which are mainly persistent and not transient. As can be de-
tect from the plot below the same result is obtain looking at the day of the peak or at the star day.
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e  Which environmental conditions characterized mainly these days?

We are interested in understanding the environmental conditions (wind, air temperature, precipitation
and geopotential height) during these days so we aggregate them into 5 groups using a supervised k-
means cluster. As reference event we took the average properties of the top 10 among the 73 events.
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Cluster_ID Date_of Flood_Extreme

index

1

11/8/1951
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11/15/2019

[l = [T TR S PR TR Y ) ) S A ) S N O T ) O ) 1 O ) R S o e S

12/29/2021

gjo|N|wals|l&sfOBO(N NN ABWwW OO AN wO| & lwO| w|als o

Clinf2F Ex

The table shows the WRs related with the closest cluster of the reference event: out of 31, 17 are

related with the prominent WRs, ScBl and ScTr.

e  Which properties have the events of different WRs and climatological clusters?

We will associate the events of different WRs and climatological clusters with: seasonality, GAR zones,
soil conditions (7 — 30 day before), space-time organization, nature of the inducing event and decade.
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Draft first main plot of the paper
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We can see that most the events are related to precipitation anomalies; in the NE the sighature was no

significant.

GAR | Tot | Z0 | ScBL | ATr | EuBL ScTr GrBL | AR - NoReg | Transit
Subreg | events

_.NO | 23 0% 304% 26.1% 4.3% 17.4% 8.7% 0% “"13% “ 0%

| SO | 38 ' 2.6% 34.2% 53% 2.6% 23.7% 132% ' 2.6% ' 15.8% ‘ 0%
NE 32 6.2% 18.8%  12.5% | 156% | 18.8% 9.4% 12.5% 0% 6.2%

SE 20 0%  |20% | 5% 0% | 38%  15% 5% | 5% | 5%
WRs 15.1% 14.0% | 12.2% | 13.4% 12.7% 12.4% 10.8% 79% | 1.4%
Freq

oM Carm

aosite Map for Start Date == Sclil: Temp (Contours), Precip (Colormap). Wind (Arrows). Flood Evans:

(Ellipses)  SON Compasite Map for Staet Date == ScTi- Ternp (Contowrs), Precip (Colotrmap), Wind (Arrows), Flood Events (Elipses)

Also in autumn we can see that the majority of the extreme events are related to the extreme

precipitation.
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e Draft second main plot of the paper
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e Gridded discharge

To facilitate the joint analysis of discharge and precipitation, a gridded model output has been created.
This can have different resolutions and can also be applied to model outputs from different
climatological input data.

2000-19-11 2000-10-12

" T
2060-18-13 2000-10-14

- T

Example of gridded output for one of the 73 major events

Anna Basso, Ilaria Tessari, Vikas Kumar and Luca Lombardo
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