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Book of abstracts
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FOCA: FloOds and Catchment Attributes in italy

» About 60
geomorphological
basin attributes
More than 600, - (poorly represented in
catchments 52|I.| II.hJ i other large-scale

Annual maximum

—~

discharges datasetS)
Geomorphological e Most Up-tO-date and
Soil . :
Land Use systematic information
o matological on extreme rainfall
xtreme-rainfall ] _
attributes and discharges in Italy

» Extreme rainfall-related
descriptors come from
rain gauge data



Possibilita di stima ‘coerente’ delle Curve di Possibilita Pluviometrica in Italia
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Evaluation of temporal trends in short-duration rainfall extremes

Improved ltalian — Rainfall Extreme Dataset (I>-RED)
Collection of short-duration
(1, 3, 6, 12 and 24 hours)
annual maximum rainfall depths
of > 5000 rain gauges

APPROACH 1:
At-site application of Mann-Kendall test and computation
of Sen’s slope estimator.
APPROACH 2:
Distributed application of a quantile regression

Qes.sises
000
(g =0.5,0.95, 0.975, 0.99). Observed variations in the 1h rainfall
extremes over the 1960-2022 period
(q=0.99)

[m]}:

JOH - RS, 2025



TILDE: The Italian Large Dams datasEt

First comprehensive dataset of 528 Large Dams in Italy.

Reservoir function

I Hydropower generation
1 Multi-purposes
[ Irrigation

Reservoir storage
volume (Mm?3)

[ Drinking water supply e 0-10
Elevation B Industrial use @ 10-50
B Flood control @ 50-100
O 100-200
[] Testin
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[_1 Under construction
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Dams ‘safety’ ranking criteria

Rainfall

600 Areal intensity - duration curves

Catchment
Runoff coefficient

Basin area .
Length of the main channel} Time of

265 dams
considered
among the 528
large dams in ltaly

Slope of the main channel concentration t,

Flood Change o
hydrograph rainfall regime
t
)’7/7/7 Lake area < 10 ,{{'
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The Italian mesoscale maps of the wind hazard
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Italian mesoscale maps
of the wind hazard

GeoWindy

A multidisciplinary R&D group
for wind mapping

[100 km

. ] | Z Maps (WebGlIS) published

at the GeoWindy website

Directionless wind speed
J maps currently available for
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A multidisciplinary R&D group for wind mapping
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Risk of wind-induced tree collapse along railways
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GeoWindy

A multidisciplinary R&D group for wind mapping




POC Case Study on a Stretch of Tyrrhenian Calabrian Coast
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Resilienza delle infrastrutture ferroviarie

AT ST Tl e P Y

. ESONDAZIONE FLUVIA

RA LE

STATION A- STATION B

INONDAZIONE CQSTIE

IO I A W A I W NS I A BN W B B 9
o Sutiond 00" iogin -2 y : g H i
- ; (B % J [ ! E ' < H
1= B e Ei-‘a %% ¥ 3 LAY 3y 3/ £ A
- 4 el > . S, / 3. % TR IR Tk STATION A_|
. N Gation Al 98 n.i 4 . . - : : 2 3 i ! / ) g
] \ L ¥ ] F G 5 O Y % : | — £
A et AN F ¥ it A B \ s
Gaton Al a7 A - s ‘ L e P N 7z
Station A4 234 : - N " . “‘/_ = N e 2 //’7_3._
! ! 4 ; : \ = = > g,
! 4 \ } < = e\
G G : 3 \ § P ¥ S . B L. 8
B e R e R e [l | Bzl - 13141 P 518 d
< = A 3 2 i B 58 00 R &
| epaaditdd 2 E8]] saijiy £
T r r [ # £
1] R | ] ] |

Sow Corn Cowse | ins Conemetion | Dei. Conemction|

|
interval 237 Courses §333 Entnies i
Comel -2 || actsicomnero M0 Corse APl COMMAND
DetaTime « || (010000 =
 Keep bnturval Retecencen Ret Course 0. f Memows|_Show |
[ Kaep etarval Ret for Detays
I Keep inberval Ref for Conn Tran REG E464 np 340 120 1408
P Upaate Courses / Sarvices Train Speediype [Rango 8

crosto |[T 1t Courses Train Category [Regonale

La tabella riporta i risultati dello scenario con durata del guasto pari a 24h. Il grafico radar

mostra i ritardi dei treni e le interruzioni del servizio per guasti di durata paria 3 e 12h.

Disruptions caused by different failures durations
he-11

Category Total courses Arrived Not arrived
h17-24 h12-156
. o - - - . -
consente di identificare i componenti ferroviari Eurost 15 A >
urostar
potenzialmente coinvolti. | relativi impatti vengono qui tarcity 21 5 16
- - ’ - - - - . hi4-24 hi5-18
integrati nell’ambiente di simulazione OpenTrack. Regionale 169 103 40
h13-24 h16-19
Merci 11 4 6
|nViO 13 12 1 h11-23 h1g-21
Total 233 128 74 e hezo
~——Eurostar —Intercity —Invio —Merci —Regionale ---Eurostar Intercity —Invio Merci ---Regionale
= Delay magnitude
3 3 o L w= == w= i Nr. courses interrupted
gt 3 - --w-a\ N .
3 0o
%mw&n\ < ; 2 = Ll .".::‘ - mmﬂ"-ﬂrlﬁ*&.ﬁ*—m = Number of courses arrived at destination
T aa T T T i .._u-f 2 i—"‘f O m v - m ““ P . Casi critici w
u.‘ln-‘-o‘n.r—- e M e, Lt ol o T‘-E-mr‘.:-nr ‘ ._m ! \ ' ‘ : 0 .[-,
) WO _/_El N i 4 | el _| | o g 8§ 3 it \-—?ﬁ =
i ] ? - g g . - [\ 3" e S8 3 L e L el !
1B R 3 =il 3 3 8 o o : i SNCOE— |
B & 5 1 1 RER & e ‘ S8 5 5 S 9 3 s 8 8 s _ Sl x‘.._.,_. : y
> <© @ @ @ Sl © & + o t. i ' J m —'Qt’
— kg og o3 P T
[ I— / - m«hdlluu)\l.uv];l1)4!;',‘(11‘.'.|nu:11'!\('44-0‘ly)-(h‘.s(;hr.l(l.(lmm) l!;’\p;'l;{;‘ﬁ;lil) Reg onal ==Total RInStradamento come Strategla per mltlga re gll Impat B w' ® ®
[ / * ® o0
] . :
et B— F

Poster # 42



Infrastructure inspection and damage detection with sensors USS

Crack Detection

S . Crack number
= - Length

AIMS:

 Develop innovative technologies and methodologies for data
collection and processing for monitoring and predictive
maintenance of critical infrastructures, specifically for complex
underground environments (e.g., tunnels, cavities);

* Develop autonomous navigation algorithms and methodologies for
rovers and/or drones equipped with instruments suitable for 3D data
collection:

* The collected data can be used to create digital twins and for object
detection, semantic segmentation, and damage detection
(fractures) with classical or ML-DL-based algorithms. &8
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Infrastructure predictive maintenance methods

Due to their typical destination of use, steel bridges are often subjected to significant repeated loads and usually placed in aggressive
environments.

Critical corrosion fatigue (CF) problems may hence arise if Critical Infrastructures are not properly protected, maintained and — when
necessary — strengthened/repaired.

Corrosion
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Corrosion fatigue problems could be addressed in a
suitable and cost-effective way through predictive
maintenance methods, i.e., exploiting environmental
and traffic data to estimate the residual service life for
an appropriate maintenance planning.




Critical bridges through Heavy Load Vehicle traffic

Transport corridor analysed as a POC

Mat. charact.
Geometry features

SHM REAL TIME RECORDING STORAGE OF G.eologic analysis
Visual Inspection
Info on old SHM

Info on current SHM ~ R

‘Venice

=

| Five ,a-IterngtiVe routes tothe main one (A1, A2, A3, A4, A5) and the 3 case studies (1-3) selected out of 258 bridges.
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Dataset for NaTech Events Triggered by Lightning 5
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VAPIweb — WebGIS per piogge e piene di progetto

Versione moderna e fruibile del VAPl - WebGIS dedicato con capacita di geoprocessing

Il progetto VAPI

Progetto di ricerca condotto tra il 1985 e il 1995 dal Gruppo Nazionale L’applicazione pratica della metodologia VAPI non € mai stata semplice
per la Difesa dalle Catastrofi Idrogeologiche (GNDCI) del Consiglio a causa di: @
Nazionale delle Ricerche (CNR).

. Numerosi volumi frammentati G %@, o

Obiettivo: . Formulazioni matematiche complesse @ ¢—><¢> o
» realizzazione di uno studio esteso a tutto il territorio nazionale che | Poca interconnessione tra rapporti regionall Q me)

permettesse il calcolo di valori di pioggia e portata di progetto.

Il progetto VAPIweb

GIS del progetto VAPI

Metadati

Geoprocessing

Uniformate le differenti analisi regionali - produzione di cartografia coerente a scala nazionale

GEOPROCESSING

O Modulo Piogge:

& stampa
Q, Ricerche H -

Strati Legenda
v N SCEGLI TEMA

v [4 VAPI piogge

4 Sottozone omogenee

> Calcolo delle curve di possibilita pluviometrica (CPP) su area e punto N e

» Stima del periodo di ritorno di evento su area e punto

1 Modulo Portate:

» Calcolo della portata di progetto per bacino selezionato s o

Accedi al WebGlIS del progetto VAPIweb !

Metadati

Geoprocessing
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Catalogo delle piene dei corsi d’acqua italiani (in tre volumi)

Volume 1 - Distretto Idrografico Padano U P D A TE 4

CATALOGO DELLE PIENE Nel 2025 il Catalogo viene aggiornato con la seconda edizione del Volume 1,
' dedicata al Distretto Idrografico Padano. Questa nuova versione integra:

Aggiornamento del Volume 1 — 2025
Distretto idrografico Padano

 + 168 nuove stazioni di misura

d+ 6300 nuovi dati idrometrici di massimi annui di portata al colmo e
giornaliera

O Tutti i dati aggiornati al 2024.

1 Revisione critica dei dati_gia pubblicati, volta a migliorarne precisione e

consistettza.
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