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The project APPARE (Analisi e documentazione di Piene

imProvvise per una Aumentata REsilienza in zone montane)

is financed by a cascade call of Spoke VS1 Water, part of

the “Multi-Risk sciEnce for resilienT commUnities undeR a 

changiNg climate (RETURN)” project , funded in the frame 

of Italy’s recovery and resilience plan (PNRR) of Next 

Generation Europe.

The project APPARE has the overall objective of increasing 

the understanding of flash flood dynamics and the 

resilience of hilly and mountainous areas where the effects 

of flash floods are particularly intense, through the 

collection of data on hydrological responses and 

geomorphic effects.

One of the specific objectives of the APPARE project is the 

collection and a structured reanalysis of data on flash 

floods in Italy for which CNR-IRPI (often in collaboration 

with other institutions) carried out post-flood surveys.
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Data was gathered following standardized field protocols, utilizing the 

Manning-Strickler slope-conveyance method (Gaume and Borga, 2008), 

which involves surveying at least one cross-section per site and identifying 

flood marks to calculate peak discharge values in ungauged channels, 

supported by geomorphological surveys to document channel changes.

The dataset comprises historical records (2011-2022) and recent floods 
(2023-2024), documented through Intensive Post-Event Campaigns 
(IPECs). 

One of the objectives of the APPARE project is the organisation and sharing of data collected and 
produced during the project via web interfaces and interoperable services to facilitate their search, 
visualisation, analysis, and reuse.
The map-sharing infrastructure has been installed and configured on a server running Ubuntu Server 
22.04 LTS. The infrastructure consists of the following components:
• a QGIS Server, creating interoperable geospatial services through an easy-to-use integration with 

the desktop application QGIS;
• a LizMap web client, to navigate, visualize and interact via a web browser with the services provided 

by QGIS Server;
• a Postgres/PostGis database for geospatial data management;
• an OwnCloud storage system to manage additional information integrated with other datasets (e.g. 

images and documentation related to surveys).
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Location map of flash floods that occurred 
between 2011 and 2022 and documented through 
post-event campaigns; the numbers correspond 
to the events listed in the Table. The floods of 
Progno di Novare (September 2018, no. 10) and 
Tanaro (October 2020, no. 11) are also shown. 

Flood Event code Date No. of cross 

sections 

surveyed 

post-flood

No. of 

streamga

uges / 

reservoirs

Rainfall-

runoff 

modeling

1 Longano – Idria 

(Barc. P. di G.) 

LONGANO2011 22.11.2011 12 0 No

2 Chiascio CHIASCIO2013 11-12.11.2013 4 1 No
3 Trebbia-Nure (a. 

b)

TREBBIA2015 14.09.2015 24 1 Yes (Nure 

only)
4 Enego ENEGO2017 25.06.2017 2 0 No
5 Stolla – Braies (c) STOLLA2017 05.08.2017 1 1 Yes
6 Cordevole Vaia CORDEVOLE2018 29.10.2018 8 (d) 6 Yes
7 Orba (e) ORBA2019 21.10.2019 4 1 No
8 Rio Oliva - 

Auronzo

AURONZO2020 29.07.2020 1 0 No

9 Umbria - 

Marche

UMBRIA-

MARCHE2022

15-16.09.2022 17 1 In progress

(a)  Mignosa et al., 2015 
(b)  Scorpio et al., 2018
(c)  Scorpio et al., 2022
(d)  Peak discharge for one more small catchment (Rio Cordon, 5 km2) was 

estimated by Rainato et al. (2021)
(e)  Mandarino et al., 2021

New IPECs were carried out on two major flash 
floods involving areas of hundreds of square 
kilometres in Tuscany (Bisenzio and Ombrone river 
basins, 2 November 2023) and Valle d’Aosta 
(Cogne area, 28-29 June 2024). Moreover, a 
survey of three small catchments located in the 
Euganean hills (Province of Padova) was carried 
out to document one of the several spatially-
localized floods that occurred in northern Italy in 
the spring of 2024. 

The spatial infrastructure acts as a WebGIS interface (https://hydrogeo-
gis.irpi.cnr.it/index.php/view/map?repository=hrg&project=APPARE) where project partners and 
general users can dynamically interact with the information collected or organised by the project.

https://hydrogeo-gis.irpi.cnr.it/index.php/view/map?repository=hrg&project=APPARE
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