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Identifying and reviewing the process of vegetation usage changes 
using time-based neural network and CA models using GIS and RS 

techniques 
(Case Study: Minoodasht County Golestan Province)   

Sadegh Shakouri1*, Seyed Masoud Mousavi Hassani2, MahsaPouratakesh3, Anahita 
Ghorbani4, Samira Arank5     

Abstract 
Monitoring land use change is important in many planning and urban management activities. Due to human 
activities and natural phenomena, the face of the earth always changes.Therefore, for optimal management of natural 
areas, awareness of the land use change ratio is considered necessary. The purpose of this study was to evaluate and 
reveal land use changes, especially the use of vegetation cover in the Auchan region, from the functions of 
Minoodasht city of Golestan province in a 30-year time span using remote sensing and spatial information systems 
and MATLAB, ARCGIS and ENVI software.For this purpose, Landsat satellite ETM sensor was used from 1987, 
1993, 1998, 2000, 2003, 2008, 2013, 2015, and 2017, and after making necessary corrections in the preprocessing 
stage, to monitor vegetation time changes, the index Vegetation cover (NDVI) was calculated in MATLAB software 
for each 9 time intervals.Then, by using the calculated images of the first 7 years and the model of the neural 
network (time series), the images of the eighth and ninth year were predicted and obtained, and then calculating the 
RMSE error between the output images of the model with the actualImages, the validation model it turned out the 
results show that the model with an average RMSE of about 0.13 was very good for the NDVI.The CA model was 
used to predict vegetation changes. The results show that the vegetation cover in the last two years, 2015 and 2017, 
has been upgraded by the neural network model and the study area has become greener. 

Keywords: Landsat Satellite, GIS & RS, Temporary Neural Network, Vegetation User, CA Model  
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