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ABSTRACT

Introduction

One of the most important forms of geomorphological processes on the Earth's surface
is landslides. Landslides are dynamic processes that play a role in the change and
evolution of slopes (Guzzetti et al., 2005:274). This phenomenon occurs due to the
displacement of constituent materials on slopes; the result is the movement of a large
mass of materials down the slopes (Maddi, 2009:77). The displacement of soil and rock
masses on slopes originates from two external and internal factors.However, this
phenomenon causes the formation and evolution of slopes in mountainous areas
(Roering et al., 2005:655). But they cause damage or death to humans and also
significant financial losses to mountainous areas, agricultural lands and facilities in that
area such as communication roads and development sectors (Mohammadnia et al.,
2018:115). In this context: (Maddadi et al., 2019), conducted a comparative evaluation
of MABAC and CODAS multi-criteria decision-making in landslide risk zoning in
Kausar County. (Yalcin, 2008), evaluated landslide areas in the Ardsin region of Turkey
using the analytic hierarchy process and statistical index and weighting factor.
Therefore, considering that no research has been conducted on landslides in the
Onarchay region so far. Therefore, the purpose of this study is to investigate the various
factors affecting the occurrence of landslides in the Onar Chay watershed of
Meshkinshahr and to zoning the landslide risk using the (MABAC) model.
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This research is applied and its method is based on the integration of data analysis, geographic information system GIS
and the use of MABAC multi-criteria analysis techniques. In this regard, using the opinions of experts on the important
criteria involved in the occurrence of landslides, twelve thematic layers were examined as influential variables. First,
the information layers of the criteria were prepared in the geographic information system GIS and the criteria were
weighted using the CRITIC method. Then, the standardization stage was carried out according to the fuzzy membership
function FUZZY, during which the range of data changes in the interval zero and one was identical and the highest
value, i.e. the value of one, was assigned to the maximum membership and the lowest value, i.e. zero, to the minimum
membership in the set. The required data were obtained from topographic maps of 1:50,000 scale,

geological maps of 1:100,000 scale, digital elevation model DEM images of the region with a resolution of 12/5
meters, climatic data and other information layers, field studies, and library resources. Finally, analysis and modeling
were performed using the MABAC multi-criteria decision-making method in the GIS and EXCEL software platform,
and a landslide zoning map of the basin was extracted.

Results and Discussion

Based on the results, the final map was obtained in 5 classes: very low, low, medium, high and very high. The
southern, southwestern and southeastern regions of the region have a high potential for landslides. Very low risk areas
with (16.10), low (16.60) percent cover a smaller area of the region. On the other hand, medium risk areas with
(23.80), high (25) and very high (18.50) percent cover a larger area. The results of this study show that various factors
are effective in landslide risk zoning and the evaluation of the "Mabac" model has been able to zone the basin well in
terms of landslide risk potential.

Conclusions

Based on landslide zoning maps using the Mabac model, the variables of slope, land use, lithology, and geology were
ranked first to fourth with the highest weight coefficient as the main and important factors in the occurrence of landslides
in the region. The criteria of distance from fault, Slope direction( Aspect), and distance from river with the lowest weight
coefficient were assigned ranks of 12, 11, and 10, respectively. In addition, and considering the rank-order nature of the
model used in this study, distance from roads were ranked (9), rainfall (8), soil (7), vegetation (6), and elevation classes
(5). According to the output of the study, the low and very low risk areas, with a total area of 32.70 percent, cover a
smaller area of the area, and on the other hand, the areas with medium, high and very high risk have allocated a larger
area. According to the output of the final map, 67.30 percent of the Onar Chay watershed is located in the categories
with medium, high and very high risk areas. It can be said that the results of this study indicate the high risk of the study
area in terms of landslide occurrence. Therefore, in the slopes with southern, southwestern and southeastern directions,
due to the storage of moisture on the loose and fine-grained formations of the slopes, the potential for slope movement

in the region is high.
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Figure (2): Map of slope criteria and Aspect of the Unarchay watershed
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Figure (3): Map of river parameters and elevation classes of the Unarchay watershed
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Figure (4): Map of land use and rainfall criteria of the Unarchay watershed
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Figure (5): Map of vegetation cover criteria and distance from the road of the Unarchay watershed
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Figure (6): Map of soil and lithology criteria of the Unarchay watershed
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Figure (7): Map of fault and geological criteria of the Unarchay watershed
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Figure (8): Standardized map of criteria used in landslide zoning of the Onarchay basin
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Figure (9): Landslide hazard zoning map of the studied basin using the Mabac method
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