=L@l Hydrological model for predicting shallow landslides and floods et o
with the integration of satellite soil moisture and rainfall

Meisina C.1, Bordoni M.1, Boni R.1, Brocca L.2, Ciabatta L.2, Petaccia G.3, Ferraro D.3,
UNIVERSTA - Creaco E.2. Manenti S.3, Barbero G.3, Andreotti G.4, Lal C.3, Vercesi A.>, Valentino R.°,
™ Bittelli M.’, Toscani G.1

:T\I‘ﬁ T 1 Department of Earth and Environmental Sciences, University of Pavia, Pavia, Italy; 2 Research Institute for Geo-Hydrological
Protection, National Research Council, Perugia, Italy; 2 Department of Civil Engineering and Architecture, University of Pavia, Pavia,
Italy; 4 European Centre for Training and Research in Earthquake Engineering - EUCENTRE, Pavia, ltaly; ° Institute of Fruit and

‘ EUCENTRE Grapevine Culture, University of Cattolica Milan, Piacenza, Italy; ¢ Department of Chemistry, Life Sciences and Environmental
orvoursarer. SUStainability, University of Parma, Parma, Italy; * Department of Agricultural and Food Sciences, University of Bologna, Bologna, Italy
1. INTRODUCTION AND AIMS 2. THE STUDY AREA
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Early Warning Systems (EWS), generally based on rainfall thresholds, are usetul tools for mitigating impacts ot shallow Binaaesn Scuropassglfl ?*
landslides and floods (Piciullo et al., 2018). Even if satellite sensors are able to provide soil moisture and rainfall e o ,1{{
measurements over large areas (Brocca et al., 2015), threshold based EWS generally do not take into account both ¥ ComCovtenyaricgical (I s S A

parameters. Instead, soil hydrological conditions can play a fundamental role in the triggering of shallow failures or flooding
events (Brocca et al.,, 2008; Godt et al., 2012). Rainfall measures are also uncertain due to Ilimited spatial

. . . . Figure 1. Location of
representativeness of ground sensors and low density of available measuring networks.
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The ANDROMEDA project, funded by Fondazione Cariplo (grant n°2017-0677), aims to: _ _
sites of the project.

1 develop a new integrated hydrological-hydraulic model to predict shallow landslides and floods occurrence that
Integrates also spatially-distributed rainfall and soil moisture measured by satellites.

 return maps of flood and landslide prone areas and soil moisture-rainfall thresholds to use for the development of a
prototypal Early Warning System for shallow landslide and flood prediction.
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3. PRELIMINARY RESULTS

3.2 IMPLEMENTATION OF THE SATELLITE PRODUCTS IN THE

3.1 VALIDATION OF SATELLITE DERIVED RAINFALL AND MODEL OF SHALLOW LANDSLIDES AND FLOODS HAZARD
SOIL MOISTURE
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Flgure 3. Companso_n of @ il A vl i vitbet o Ul adbind . 1odad L L Figure 3. Probability of occurrence of shallow landslides for the event of 27-29 February
dally observed raintall . 2016 (mean rainfall amount of 102 mm in 50 h). The map was obtained integrating
catg and_ soll moisture ;’" | e morphological, hydrological and geological predictor variables (slope angle, topographic
derived rainfall. oo : wetness index, catchement area, land use, lithology) with satellite measured rainfall
;’ | = amount and superficial soil moisture at the beginning of the event. Predictive capability
i BIDIND WTIR y ot il e L Lt d fu of the model was good (AUC = 0.76), but it could improve considering: 1) modeled soll
moisture at depths where shallow landslides sliding surfaces occur (generally, 1.0 m
from ground); 2) other satellite rainfall or soil moisture products.
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