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Watershed Management Research (Pajouhesh & Sazandegi) No 108 pp: 111-128

Modeling changes in land use and land cover on sediment yield using Cellular Automata and Markov Chain
(CA-Markov) (Case study: A part of Chaloos River Watershed)

By: V. Ghorbannia kheybari: M.Sc. graduated student of Environmental science, Gorgan University of agricultural
sciences and natural resource. (Corresponding Author). A. Salman Mahiny: Associate professor of environmental
science department, Gorgan University of agricultural sciences and natural resource. A. Najafinejad: Associate
professor of watershed management department, Gorgan University of agricultural sciences and natural resource.
M. Mohammadzadeh: Assisstant professor of environmental science department, Gorgan University of agricultural
sciences and natural resource. M. Armin: Assisstant professor of watershed management department, University of
Yasuyj.

One of the consequences and envirinmental problem of changes in land use and land cover is soil erosion that
threaten soil and water resources of watershed seriously.Therefore it is necessary that the spatial dimensions of
land use and land cover are identified regularly so that the policy makers and researched able to take the necessary
decisions. In recent years, due to easy access to satellite imagery and capabilities of GIS, land use and land cover
changes modeling and prediction is very common. This study has been done to investigate the land use and land
cover changes in Chaloos river watershed in Mazandaran province using CA-Markov and modeling of these changes
on sediment yield. Estimation of erosion and sediment has been done using the results of land use and land cover
changes and EPM model. Results showed that the rate of forest changes in the last 20 years and coming 20 years
are 5100 and 4200 respectively. Results of logistic regression with Pseudo R2 0.3 and ROC about 0.9 represents the
relative agreement of the model with actual changes and the appropriate ability of the model for estimating changes
in forest area in last 20 years. Results about simulation of land cover map in 2001 and 2007 showed that CA-Markov
has a high ability and capability in land cover changes modeling which in this study the accuracy of resulting land
cover map was 80%. The results also show that the rate of erosion in 1987, 2001 and 2007 are 0.36, 0.38 and 0.39
respectively. It is observed that the trend of erosion is increasingly, but since beside the erosion rate, the temperature
and rainfall also affects erosion, the rate of specific erosion in these years are 400.9, 400.9 and 363.6 cubic meter per
square kilometer per year respectively, hence the the year of 2007 with further erosion rate has less specific erosion

because the rainfall is less.
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10-Kappa for location strata
11-Kappa standard (kstandard)
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