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Abstract

Monitoring and investigation of land use changes in forest areas provides acceptable information for
efficient management of these resources. The aim of this research was to investigate land use changes in
the past and evaluate the effectiveness of the Geomod model in modeling and predicting land use
changes. Therefore, Landsat satellite images belonging to the years 1989, 2000 and 2021 were examined
and land use changes were monitored using these images. The images of all three time periods were
classified into six categories: forest, range land, barren land, agriculture, wetland and urban areas.
Forecasting the state of forest use change for the year 2021 was done using the land use maps of 1989 and
2001 with the help of geomed model and based on logistic regression. Therefore, the spatial variables of
distance from the road, distance from the river, distance from rural areas, distance from urban areas,
distance from the edge of the forest, elevation, slope, and slope direction were used as factors affecting
changes in logistic regression. The Kappa coefficient obtained from the classification of 1989, 2000 and
2021 was 0.88, 0.91 and 0.87, respectively. Evaluation of logistic regression performance using two
indices of Pseudo-R2 and ROC with values of 0.34 and 0.85 for the first period and 0.35 and 0.87 for the
second period, respectively, showing the relative agreement of the obtained model with real changes and
the appropriate ability of the model in estimating forest changes in the past 32 years. The results showed
that in the period of 1989-2021, about 33,853 hectares of forest area has been reduced, and in the period
of 2021-2051, the area of forests would decrease by 15,047 hectares. The results related to the simulation
of the land cover map of the year 2021 showed that the Geomod model has a high ability and capability in
modeling land cover changes, and in this study, the accuracy of the land cover maps was above 0.91.
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Highlight

- Monitoring and investigation of land use changes in forest areas provides acceptable information for efficient management
of these resources.

- The results of this research showed that during the years 1989 to 2021, the studied area has undergone extensive changes,
and the majority of these changes were in the direction of forest degradation, and the reason for the decrease in the extent of
forest lands in the studied period was the development of residential areas and agricultural lands in it the area.
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Extended Abstract

Introduction

Studying the changes in land use and land cover plays an important role in studying the global changes. The
increase in population, expansion of urbanization, economic development and the subsequent increase in land
use change in the last few decades have caused the reduction of forest cover in different regions of the world.
Monitoring and investigating the changes that have occurred in forest areas provides good information for better
management of these resources in the direction of their protection, conservation, development and even
exploitation. Forest lands in the north of Iran are not exempted from this rule and this reduction has been seen in
most areas. The current research aimed to investigate the forest changes in Nowshahr and Chalus cities in the
past and using the pattern of the changes in order to predict its changes in the future using the geomed model and
Landsat satellite images.

Methodology

The area investigated in this study was Nowshahr and Chalus cities. These cities are located around 50°55' to
51°27" east longitude and 36°9' to 36°41' north latitude. In this study, to investigate the change of the time period
1989-2021 and predict these changes in the year 2051, the data of the TM sensor of the Landsat 5 satellite related
to the date 20/7/1989, the image of the TM sensor of the Landsat 5 satellite dated 7/5/2000 and ETM+ sensor
image of Landsat 7 satellite corresponding to 7/27/2021 (all three images with pass number and row 165-34)
were used. Other data including topographic map, waterway network map, thematic maps showing roads and
villages with a scale of 1:50000 were obtained from the General Directorate of Natural Resources and Watershed
Management of Mazandaran Province. First, the satellite images were analyzed geometrically and
radiometrically, and after performing the required pre-processing, the images were classified using Idrisi Terrset
software. In this study, image classification was conducted using the supervised method and maximum
likelihood algorithm. The correctness of the classification was checked using ground control points. In this
method, to check the accuracy of the classification, the classified image was compared with an image containing
ground control points. Detecting land use changes is the process of identifying changes in land use in a certain
time interval. In this study, the post-classification comparison method was used to detect land use changes. The
images of all three time periods were classified into six classes: forest, rangeland, barren land, agriculture,
wetland and urban areas. Forecasting the state of forest use change for the year 2021 was done using the land use
maps of 1989 and 2000 with the help of geomed model and based on logistic regression. For this purpose, the
spatial variables of distance from the road, distance from the river, distance from rural areas, distance from urban
areas, distance from the edge of the forest, elevation, slope, and slope aspect were used as factors affecting
changes in logistic regression.

Results and discussion

The results of the radiometric quality check and geometric control of the images showed that the images of every
three years are of good quality and do not have any of the known radiometric errors. Also, the images with the
layers of roads and waterways are completely spatially consistent and do not require geometric correction. Also,
the classification of the images using the maximum likelihood classification showed that six land use classes
include forest, range land, city, barren land, wetland and agriculture in the study area.

The Kappa coefficient obtained from the classification of 1989, 2000 and 2021 was 0.88, 0.91 and 0.87,
respectively. Evaluation of logistic regression performance using two indices Pseudo-R? and ROC with values of
0.34 and 0.85 for the first period and 0.35 and 0.87 for the second period, respectively, showing the relative
agreement of the obtained model with real changes and showed the appropriate ability of the model in estimating
forest changes in the past 32 years. The results showed that in the period of 1989-2021, about 33,853 hectares of
the area of forests were reduced, and in the period of 2021-2051, the area of forests will face a decrease of
15,047 hectares. The results related to the simulation of the land cover map of the year 2021 showed that the
Geomod model has a high ability and capability in modeling land cover changes, and in this study, the accuracy
of the land cover maps was about 0.91.

Conclusion

As the results of this research showed, during the years 1989 to 2021, the studied area has undergone extensive
changes, and most of these changes were in the direction of forest degradation. The prediction results of the
modeler also confirmed the continuation of the degradation process. Although these results would not happen in
the future, it is a warning for managers and decision makers in this field to prevent the increase of degradation to
some extent by making appropriate decisions and controlling the conversion of uses. The results of the reduction
of the area of forest lands in the studied period showed that the main reason was the development of residential
areas and agricultural lands in the region. Therefore, management and protection measures such as determining
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the boundaries of agricultural lands and preventing their expansion, preventing the expansion of villages and also
preventing people from accessing forest areas are suggested.
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