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Fig. 2. Landslide distribution map in the study area
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Area Landslide points Criteria
covered prediction rate
(%) (%)
40 60 Slope
52 48 Aspect
45 55 Geology
42 58 Rain
41 59 Elevation
45 55 Fault
Distance
47 53 Stream
Density

Table. 1. The ratio of the predicted rate of
landslide points to the area covered

(PSIPUSIRCSINRS PIPRN PRI CESPIPEN, g PRES
Weight Normal Criteria
Density
0/405 1/50 Slope
0/80 0/923 Aspect
0/200 1/222 Geology
0/322 1/380 Rain
0/363 1/439 Elevation
0/200 1/222 Fault Distance
0/119 1/127 Stream Density

Table. 2. Determine the normal density and weight
of each criterion
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Abstract

Landslide is one of the natural disasters that causes huge loss of life and financial loss in different
countries every year. The purpose of the present study is to develop a forecast-area rate chart for
landslide hazard zoning. Landslide zoning is one of the ways in which the critical areas can be
identified in terms of slope stability and the zoning maps obtained in sustainable development
planning. Zoning is the division of land into several zones and the classification of these zones
according to the degree of actual or potential risk of a phenomenon. Landslide hazard zoning maps
can be used as a useful tool for managers and decision makers to determine suitable locations for the
development of residential areas and critical arteries. Landslide studies in the past have mostly been
done to stabilize instability in natural slopes and to carry out specific projects. Engineers have
developed techniques in this field to design structures to control slope instability. Extensive variations
in geotechnical properties of materials, internal friction angle (®) and cohesion coefficient (C),
heterogeneity of natural environments at regional and regional scales compared to homogeneity in
local expensive models, and time-consuming exploration techniques. The desert makes old ways
inappropriate. Because this seems unreasonable given the cost to profit ratio, especially in the early
stages of decision making in engineering projects. To address this problem, taking into account that
landslide risk assessment should be based on a careful study of the natural conditions of an area and
all possible parameters involved in slope instability should be analyzed seriously in the area of

landslide hazard zoning. Initial measures in this area should be based on field studies and analysis of
instability relationships in slopes and natural and geographical conditions. The results of engineering
geological and geomorphological surveys that pay particular attention to minor landslide issues are
generalized to the entire study area with no instability observed in its natural slopes and to sites that
are naturally occurring. Geographies of landslide conditions are being searched. Defining a
descriptive and conceptual model including landslide hazard zoning, all the features that could be
used as suitable criteria were identified and collected in a target model. Then, by analyzing different
information layers and weighting those using logistic function, control maps and weighted prediction
were obtained. In this regard, for the first time to weighted landslide hazard maps, weighted maps
were produced continuously, without classifying and simplifying the data into different parts, as well
as minimizing expert judgment. It was also identified using the Prediction - Area chart of each layer
and identifying the most important factor affecting landslide occurrence for the first time without
expert judgment. Finally, all the weighted maps were integrated using the data-driven overlay index
method. It was also able to identify 55% of the landslide points in 45% of the total area. Application
of the developed model in the Oshvand watershed located in Nahavand city, proved that modeling the
above method can optimally reduce the studied areas and reduce the objectives. Identify for further
field surveys.

Key words: Landslide, Prediction-Area Rate Graph, Logistic Function, Data-Based Overlay Index,
GIS, Nahavand

V¥



