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Rockfall hazards can cause significant human amanfiial losses along mountain
roads. The Meshginshahr-Ahar road is one of thenrtrainsport routes constantly
threatened by rockfalls. Therefore, the identifimatof rockfall zones along this
route is crucial. In this study, a Multilayer Pgsten (MLP) artificial neural
network was used to identify areas susceptibleotkfall. For this purpose, nine
factors influencing rockfall occurrence in the stizntea were identified and selected.
Subsequently, through field surveys and sateltitages, a rockfall occurrence layer
was prepared for the road corridor. The modelingcess, based on these nine
influencing factors and the rockfall occurrenceelaywas conducted in the SPSS
Modeler software. The results showed that the lgheighted factors contributing
to rockfall occurrence in the study area were ggpl®.20), slope and distance from
faults (0.14), and elevation (0.12). On the othand) the lowest weights were
assigned to precipitation (0.05), land use, angeslaspect (0.08). The results also
showed that 13%, 14%, 28%, and 45% of the study falkinto the very high, high,
moderate, and low-risk classes respectively. Tbalt® of this research can help to
reduce slope hazards and improve environmentalligtehb the study area, thereby
making a significant contribution to the sustaimatdévelopment of the region.
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EXTENDED ABSTRACT

INTRODUCTION

Rockfall hazards can cause significant human amanfiial losses along mountain roads. Rockfalls
pose a serious threat along the main road netwegkesenting a major hazard in mountainous
territory(Cignetti et al., 2024). Rockfall is an portant natural geomorphic process acting on steep
mountain slopes (Whalley, 1984, Matsuoka and Sak@89). Rockfall in high mountain regions is
thought to be changing due to accelerated climaaemimg and permafrost degradation, possibly
resulting in increased activity and larger volurmeslved in individual falls (Stoffel et al, 2024Yhe
initiation of rockfalls can usually be attributed & combination of climatic, topographic, and
vegetational factors which induce rock fracturitige opening of joints, pore pressure increasesaue
rainfall infiltration, freeze-thaw processes in@dcregion, and chemical weathering of rock (Lan et
al., 2010). In many situations, rockfall hazardern# be eliminated because their magnitude and
frequency vary both spatially and temporally (Fragt al., 2008). A limiting factor in rockfall lzard
assessment is the deficiency of high-resolutiorspatial data for the analysis of slope topography,
rockfall detachment areas, rock block geometry, @@k traveling paths including runout distance
(Hutchinson, 1988, Evans and Hungr, 1993, Dorré032 The Meshginshahr-Ahar road is one of the
main transport routes constantly threatened byfatisk Therefore, the identification of rockfall zes
along this route is crucial. In this study, a Malger Perceptron (MLP) artificial neural network sva
used to identify areas susceptible to rockfall.

MATERIALS AND METHODS

In this research, the necessary data were obtdined topographic maps at the scale of 1:25000,
geological maps at the scale of 1:100000, digieyagion model (DEM) 12.5 meters from ALOS -
PALSAR satellite, Sentinel (spatial resolution & meters), Google Earth satellite images and field
studies. The rockfall susceptibility map can beduae a basis for identifying road networks that are
most at risk of rockfall(Tiranti et al, 2023). Inakfall hazard zoning using GIS, the most important
part of the study is the preparation of the rodkdiEtribution map or rockfall inventory. Therefgre
fieldwork was carried out to identify rockfalls anal prepare a rockfall inventory. For this purpose,
nine factors influencing rockfall occurrence in tlstudy area were identified and selected.
Subsequently, through field surveys and sateltitages, a rockfall occurrence layer was prepared for
the road corridor.

RESULTS AND DISCUSSION

This artificial neural network (ANN) received sifjoant success in susceptibility assessment for
landslides and rockfall(Nanehkaraet al, 2022 The modeling process, based on these nine
influencing factors and the rockfall occurrenceelaywas conducted in the SPSS Modeler software.
The results showed that the highest weighted faatontributing to rockfall occurrence in the study
area were geology (0.20), slope and distance framits (0.14), and elevation (0.12). On the other
hand, the lowest weights were assigned to pretipitg0.05), land use, and slope aspect (0.08). The
results also showed that 13%, 14%, 28%, and 45%eftudy area fell into the very high, high,
moderate, and low-risk classes respectively. Tisalt® of this research can help to reduce slope
hazards and improve environmental stability in @tedy area, thereby making a significant
contribution to the sustainable development of tbgion. The findings of this study enhance our
understanding of rockfall phenomena and providealale insights for the development of effective
strategies to mitigate rockfall hazards.
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CONCLUSION

This research was carried out to identify areapaténtial rockfall in the Meshginshahr-Ahar Road.
Artificial neural networks were used for this puspo This communication road is very important for
rockfall occurrence. According to the results amaing factors affecting rockfall occurrence in the
region, geological conditions play an importanerdherefore slope instability should be considéned
all spatial planning in this area. Finally, it isggested to use other machine learning models asich
support vector machines in future studies to saryevaluate rockfall and range movements.
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