Vol.12, No.3, Fall 2023, pp.273-301 ISSN (Print):2322-1682  ISSN (Online):2383-3076

RESEARCH ARTICLE DOI: 10.22067/geceh.2022.74281.1145 Open access

Evaluating the Impact of Land Use Changes on Erosion and Sedimentation
using the EPM model (Case Study: Kal-Aji Basin, Golestan Province)

Saleh Arekhi?, Somia Salmani?, Somia Emadaddian®

@Assistant Professor in Remote Sensing, Golestan University, Gorgan, Iran
b MA Student in Environmental Hazards, Golestan University, Gorgan, Iran
¢ Assistant Professor in Geomorphology, Golestan University, Gorgan, Iran

Received: 19 December 2021 Revised: 26 January 2022 Accepted: 5 February 2022

Abstract

The present study was conducted to investigate the trend of land use changes and its impact on
erosion and sediment, using Landsat satellite images of 1987, 2010 and 2019 and EPM model in
the Kal-Aji watershed of Golestan province. Land use map was prepared using the maximum
likelihood method. Training data were used to evaluate the accuracy of the results. Then, the most
important methods of accuracy assessment, including total accuracy and classification kappa
coefficient, were extracted. Those for 1987, 2010 and 2019, the total accuracy were 95, 98 and
95 and kappa coefficient were 0.93, 0.96 and 0.93, respectively. Erosion and sedimentation zoning
maps were performed using the resulted land use maps, and such factors as slope, lithology, soil
and precipitation were performed using the EPM method. The results showed that one of the most
important factors in the Kal-Aji watershed is the loss of rangeland vegetation and its conversion
into agricultural land. According to the hypothesis, the role of land use changes in the amount and
increase of erosion and sediment was significantly determined. That is, with the change of land
use, erosion and sediment have also increased. The reasons for the increase in the amount of
sediment in the Kal-Aji area are the development of agricultural land uses and the decrease in
rangeland between 1987 and 2019 (16.83%). These changes have reduced the important role of
rangelands and vegetation of Kal-Aji watershed and have increased the amount of sediment in the
outflow of sub-watersheds. Based on the obtained results, the total amount of special sediment
was related to the period of 1987 (4353 cubic meters), which increased to 5164 cubic meters in
2019, which indicates the changes in land use that occurred in the watershed.
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