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Figure 2. Hazard map using logistic regression method.
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Figure 1. Hazard map using stepwise regression method.
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Figure 4. ROC curve obtained for logistic regression
method.
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method.
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Abstract

Background and Objectives: Soil is the basis of production in agriculture and forestry, the
nourisher of mankind and an important component of the human environment. Identification of
areas susceptible to landslide occurrence is one of the basic measures in reduction of possible
risk and hazard management. Gully erosion is a kind of water erosion that is created due to
dissolution of alkaline formation in different land uses (forest, range and agriculture). Processes
of gully erosion are different from other erosion types based on recent studies. Usually, severity
of gully erosion in low lands (plains) is greater than the steep lands (12). In this paper,
applicability of stepwise and logistic multivariate regression was compared in order to
determine the suitable model for gully erosion hazard management of Naghan inter basin.
Materials and Methods: The Naghan inter basin is located in Chaharmahal Va Bakhtiari
province and is one of the tributaries of the Karoon River basin. Minimum and maximum
clevation are 1456 and 2565 meters, respectively. The average annual precipitation of this
watershed is 608.6 millimeters. Gullies were mapped through field observations and using a
GPS devise. Through a literature review and studying conditions of Naghan inter basin, 15
factors of elevation, slope, aspect, lithology, temperature, distance from road, land use,
precipitation amount and some of the soil attributes like soil texture, depth, organic carbon,
CaCOs;, EC, pH and hydrological groups were chosen as influential factors ruling gully erosion.
The corresponding hazard map was prepared via stepwise and logistic multivariate regression.
Chi-square test was used to analyze difference between hazard classes of models. Indices of Qs
and ROC were used for evaluation of models accuracy.

Results: The total area of gullies is about 73.19 hectares. The range of gully depths are between
<1 to 9 meters. Results show that measured Chi-square statistics is statistically significant at
99% of confidence interval and there is an appropriate differentiation among landslide hazard
classes. Results showed that logistic regression statistical model provided slightly high
prediction accuracy of landslide hazard map in the Naghan inter basin with ROC equal to 0.867.
Moreover, this index is equal to 0.502 for logistic regression, showing that this model provided
slightly low prediction accuracy of landslide hazard map. Results showed that about 31% of the
watershed area was located in high and very high hazard classes.

Conclusion: Stepwise multivariate regression model was selected as a suitable model for
Naghan inter basin. A considerable part of this area is covered by drylands with weak yield.
Nekoiimehr and Emami (2007), report that occurrence of gully erosion is related with drylands
in Chaharmahal Va Bakhtiari province (1). It is suggested that this area better to be used for
forage growing until nourish the soil and decrease run off.

Keywords: Gully erosion hazard, Statistical models, Qs and ROC indexes, Naghan inter basin
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