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ABSTRACT

In cases of road blockage caused by landslides, the assistance needs to be at place as

soon as possible. In the extend of a municipality, the main objective is to allocate the

optimal sites for emergency response service (ERS) facilities so as to make it possible for

assistance to reach the most of the susceptible areas within a defined time frame (Casagli

et al., 2016). In this context, the main objective of the present study was to develop a

landslide susceptibility model by using the Frequency ration (FR) method and later define

the optimal location of ERS by using a Network Analyst model developed within a

Geographic Information System (GIS) (ESRI, 2011).

METHODOLOGY

The developed methodology involved two phases: The first phase involved the

development of a landslide susceptibility map. For this purpose first of all a inventory

database was created which was divided into two categories : (a) the training file, with 143

landslide incidents and (b) in the validation file, with 61 landslide incidents. The main

objective was to assess the landslide susceptibility, which expresses the likelihood of a

landslide occurring in an area on the basis of local terrain conditions and create a landslide

susceptibility map. Seven (7) landslide related variables were used namely, elevation,

slope, aspect, compound topographic index, geology, distance from the hydrographic

network and distance from the road network . Frequency Ratio method was used in order

to provide the necessary coefficients of each variable and create the landslide

susceptibility map with the usage of weighted linear combination model. The evaluation

of the performance Frequency Ratio model (FR) was based on the calculation of the area

the success and predictive curve (AUC). The second phase involved the implementation of

a Network Analyst model and an algorithm that maximizes attendance with the

assumption that all facilities are equally attractive and service to landslide sites will be

offered by nearby Emergency Response System (ERS) facilities. The very high

susceptible areas were considered as areas that need assistance (demand points),

whereas seven towns within the area of the water basin were considered as candidate

locations for the ERS facilities.

STUDY AREA

The hydrological basin of the Arachthos river, located in the Perfection of Epirous, Greece,

was selected as a test site to evaluate the predictive capability of the developed

methodology. (Figure 1). The hydrological basin of Arachthos River covers an area of

1,850 km2 with the main river bed of Arachthos River to be 105 km long. It consists

mainly with geological formations that are prone to erosion (flysch, marls and sandstones)

which often produce huge amounts of sediments and also karst formations such as

limestone.

CONCLUSIONS

The results of the above showed that approximately 16.3% of the research area is characterized by

high and very high susceptible, while also the prices of AUC curves for the training file (0.7728) and

verification (0.8077), prove that the landslide susceptibility prediction model, using the FR method,

performs very well. Also, the Network Analyst model, based on landslide susceptible values, showed

that the two optimal service areas should be located in the cities of Kalentzi and Tristeno, as these

two could serve the most landslide prone areas in the shortest time. The developed approach could

benefit landslide susceptibility assessments and provide valuable knowledge during emergency

response operations, the analysis of risks and decision making.

From the conducted analysis and for the first phase, the landslide susceptibility map was classified into 5 levels,

namely: very low susceptibility, low susceptibility, medium susceptibility, high susceptibility and very high

susceptibility (Figure 2a). Approximately 16.3% of the area falls in the high and very high susceptibility class

(Figure 2b). The eastern part of the area exhibits the largest landslide prone area, that is mainly covered by flysch

formations, schists, chert and limestone, with elevations ranging between 600 – 900 meters and slopes over 40

degrees. The area under the curve (AUC) for the validation data was calculated to be over 0.80 which is an

indication that the developed model had a quite significant predictive ability concerning identifying landslide prone

areas (Figure 2b). Concerning the second phase, the usage of the Network Analyst and the Location – Allocation

algorithm indicate two sites, among 7 candidate within the research area. The necessary demand points were

derived from the landslide susceptibility layer (Figure 2a ). Kalentzi and Tristeno were the two towns in which

ERS facilities could be established in order to assist th e whole hydrological basin in case of emergency.

RESULTS
Figure 1. Study area, photos of landslide events
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Landslides are a long-standing problem in the area, as recorded in records dating back to 1967, which

often led residents to migrate to other settlements. Mostly landslides in the area occur after heavy rainfall

or snowfall.

Figure 2. A . Landslide susceptibility and Optimal Location for ERS facilities B. Landslide density and Predictive curve 
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