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Editorial on the Research Topic

Landslide Hazard in a Changing Environment

Landslides are one of the most common natural disasters in the world causing large economic
losses and casualties. Their impacts are increasing globally due to rapid development, deforestation
and urbanization. According to the Emergency Events Database at Université Catholique de
Louvain (UCL)—CRED, from 2008 to 2017 (OFDA/CRED, 2018), landslides has been responsible
for 10,338 deaths worldwide, with more than 3 million citizens affected and more than
US$ 2.7 billion economic losses. Even in the absence of fatalities, landslides and floods have
significant socio-economic impacts. These include the severance of access to and from relatively
remote communities for services and markets for goods; employment, health and educational
opportunities; and social activities. Recently, a series of debris flows occurred in southern
California, US, on January 2018 causing 21 deaths and economic losses for more than US$ 207
million, and landslides caused by heavy rain killed 32 people in Ethiopia in May 2018.

Cruden and Varnes (1996) define landslides as movements of a mass of rock, debris or earth
down the slope. Hungr et al. (2014) classified landslides based on failure mechanisms and involved
material. Other relevant landslide classifications are related to landslide velocity (Cruden and
Varnes, 1996) and size (Fell, 1994) as expression of phenomenal magnitude or related to the
triggering factors, like earthquakes or rainfall (Rodríguez et al., 1999; Katsura et al., 2008; Baum
and Godt, 2010; Havenith et al., 2016; Calvello, 2017).

During the last decades, climate change has affected the stability of natural and engineered
slopes at different temporal and geographical scales (Seneviratne et al., 2012). Several studies
demonstrated the impact of climate change on landslide occurrence and investigated future
scenarios according to climate model projections (Stoffel et al., 2014, Gariano and Guzzetti, 2016).
The type, extent, magnitude and direction of the changes in the stability conditions, and on the
location, abundance, activity and frequency of landslides as a consequence of the projected climate
changes is under debate (Gariano and Guzzetti, 2016).

In this research topic, Zumpano et al. present two case studies in low-density populated areas in
the southern Apennine (Italy) and Romania. In these areas, the main productive activities are based
on agricultural and pastoral resources, evaluating the potential economic loss trends in rural areas,
according to future scenarios by 2050. Esposito et al. show an interesting analysis of increasing
flash flood frequency linked to climate changes in urbanized coastline in southern Italy, during
1970–2014.

Developing landslide hazard/risk modeling applications is a complex task that involves
geomorphology, hydrology, geoengineering and statistics (Hungr et al., 1984; Glade, 2005; Fuchs
et al., 2008; Bhatt et al., 2013). To properly define hazard/risk scenarios, it is mandatory to
characterize and to model the triggering causes and the propagational and deposition pattern
of mobilized material. In this research topic, Gregoretti et al. describe the back analysis of the
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debris flow that occurred in 2015 at Rio Secco Creek (north-
eastern Italy), demonstrating that the proposed rainfall-runoff
model can reconstruct the triggering factors and the process
evolution (propagation and deposition). Boreggio et al. show
that the most relevant input in simulations of debris flow
routing is the Digital Terrain Model (DEM) with appropriate
resolution: several interpolation methods to derive DEM in
complex orography are investigated by a GIS framework. Effects
of different gridding techniques are also evaluated on modeling
of debris flow routing.

Landslide hazard assessment is a relevant step toward
landslide hazard and risk management. Pardeshi et al. (2013)
provide a comprehensive overview of current techniques in
this field of research. In this research topic, Tiranti et al.
propose an integrated approach in an Alpine environment
(north-western Italy), demonstrating that the comprehensive
hazard scenario is evaluated by incorporating the source areas’
distribution and characteristics, the actual connection to main
channel, estimated by the Connectivity Index, propagation
and deposition modeling operated by a 3D Cellular Automata
algorithm. Frey et al. describe a study on Quillcay catchment
in the Cordillera Blanca, Perú, presenting a scenario-based
multi-source glacial lake over burst flood. Beside technical
aspects, the study gives special attention to approval and
dissemination of hazards information given the complex
institutional context.

In 2009, the United Nations Office for Disaster Risk Reduction
(UNISDR, 2009) defined an early warning system (EWS) as
“a set of capacities needed to generate and disseminate timely
and meaningful warning information to enable individual,
communities and organizations threatened by a hazard to act
appropriately and in sufficient time to reduce the possibility
of harm or loss”. There are many operational EWSs currently

implemented for various types of natural hazards, including
landslides. Overview and classification of existing landslide
EWSs are presented in Thiebes et al. (2012), Bazin (2012),
Stähli et al. (2015), Devoli et al. (2018), and Segoni et al.
(2018). In this research topic, a methodology to couple rainfall
thresholds and susceptibility maps for hazard assessment at a
regional scale is presented by Segoni et al.: this new approach
has been tested in northern Tuscany (central Italy) where an
appropriate calibration and validation of the hazard matrix
has been implemented to meet stakeholder requirements. The
availability of quantitative precipitation estimates (QPEs) based
on weather radars with high spatial and temporal resolution
provides new chances for automatic EWSs: Cremonini and
Tiranti illustrate a successful application of an operational EWS
in northern Italy. On November 2016, heavy rain hit Piemonte
(north-western Italy), causing diffuse landslides and floods: the
operational landslide EWS successfully detected the conditions
for rainfall-induced landslides.

This Research Topic presents some original research papers
on scientific studies representing an updated overview of
recent achievements in slope processes research. The presented
researches advance our understanding of landslide related
hazards and the necessary mitigation actions. These papers
also address the possible impacts of climate change on this
significant natural hazard.
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