@ ITIN=RIS

A Distributed System for Near Real-Time
Forecasting of Shallow Landslides at Regional
Scale

Elena Benedetta Masi, Nicolo Brilli, Giovanni Gigli and Veronica Tofani

ATLaS (Advanced Technologies for Landslides), Universita degli Studi di Firenze

IR0000032 - ITINERIS, Italian Integrated Environmental Research Infrastructures System

(D.D. n. 130/2022 - CUP B53C22002150006) Funded by EU - Next Generation EU PNRR- aollUnian oy Minietero e BB .
Mission 4 “Education and Research” - Component 2: “From research to business” - Investment NGomamontt M S ella Ricerca W pton b i

3.1: “Fund for the realisation of an integrated system of research and innovation infrastructures”



Objective of the research /,,/@ b @ ITIN=RIS
o> A _ T

One of the main objectives of the ATLaS research
infrastructure: development of forecasting models
and quantitative risk assessment methods for geo-

hydrological hazards.

The research: development and maintenance of a
forecasting system for shallow rainfall-induced
landslides that works continuously providing daily

outputs in near real-time at a regional scale.
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Optimisation of a selected slope stability model considering purposes
and framework of the project (HIRESSS, Rossi et al., 2013);

Calibration of the system based on the hydrological, geotechnical,
morphological and climatic characteristics of the study area;

Development of routines and algorithms to operate continuously
using weather forecasts and producing spatially aggregated (sub-
basins) outputs along with the distributed outputs.

Last activities aimed to optimize the real-time dissemination of

model outputs through an open data platform designed by ATLaS
within the Itineris project.
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STATIC DATA
* effective cohesion (c’) * initial soil saturation (S),
*  friction angle (¢’) * pore size index (l),
* slope gradient, *  bubbling pressure (h),
* dry unit weight (y,) * effective porosity (n)
* soil thickness * residual water content (q,)

*  hydraulic conductivity (k,), root cohesion (c,)

DINAMIC DATA
* Rainfall intensity (mm/h)
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The developed forecasting system:

® Based on a distributed slope stability model (HIRESSS)

® QOperational since June 2024

® Currently deployed over Alert Zone B of the Aosta Valley Region

® Uses precipitation forecasts from the ICON-CH2 weather prediction model

® Provides daily (09:30 AM): landslide initiation susceptibility maps (in terms of
failure probability) at 10-meter spatial resolution and 3-hour temporal resolution
(forecasts for current and following day), and failure probabilities for each sub-basin
of the area based on a calibrated system of thresholds.
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Currently, the prototype uses only rainfall forecasts as dynamic
input for the modeling. The forecasting system will be further
developed to incorporate both real-time recorded rainfall data and

precipitation forecasts.
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