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2-Kappa coefficient
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Introduction

During the last decades, the decrement of forest areas has come to attention in regional and global
scales. Understanding the volume and extent of forest changes is necessary for better management,
sustainable conservation and preventing forest resources from further destruction. To understand
these changes, one known approach is to use satellite imagery and spatial models. Satellite imagery
can play a key role in mapping and predicting changes at forest level due to the vast coverage, high
speed, lower cost and repeatability in collecting relevant data. Spatial models can also be used to
model the spatial pattern of forest degradation. The Land Change Modeler (LCM) is capable of
creating different land degradation scenarios by integrating biological, physical, and socioeconomic
factors. This model calculates the transmission potential between different land use/land cover based
on Aurtificial Neural Network and Logistic Regression methods. Artificial Neural Networks are basic
elements of artificial intelligence, and recently they have been applied simultaneously with the
Markov Chain model for the temporal and spatial modeling of changes at forest level. Present study
aims to model the temporal and spatial changes of Zagros forests using Landsat satellite imagery,
Acrtificial Neural Network and Markov chain modeling. In addition, the most important variables
affecting the development of these changes will be identified in Bastam, Lorestan province.

Methods and Material

Land use maps for the years 1985, 2000, and 2015 were prepared using the Maximum Likelihood
Classification and Landsat TM and OLI Sensors. Land use changes modeling was done, using LCM
model based on Artificial Neural Network and 7 effective variables include altitude, proximity of the
residential areas, slope, direction, proximity of the roads, proximity of the river and land use map.
The land use map for the year 2015 was predicted using the Markov chain modeling method. To
evaluate the accuracy of the results, the error matrix was formed between the predicted map and the
ground reality map for mentioned year. After assuring the accuracy of predicted results by the model
through using the changes of the second period (2000-2015), the map of the changes for the year
2030 was predicted.



Results and Discussion

According to the results, the rate of annual forest degradation in the first, second and total period
were 33.38, 23.23 and 25.73 hectares respectively, indicating a higher degradation in the first period
(1985-2000). Land use change modeling showed the greatest reduction in the forest area and the
highest increase in the agricultural land use. Due to the high unemployment rate among the rural
people and the dependency of livelihoods on agriculture and animal husbandry, many forest lands
around the villages have been disappeared over the past years and have converted to agricultural
lands. Moreover, the results of this study revealed that altitude and distance from residential areas,
with Cramer correlation coefficient 0.47 and 0.43, had the most effect on land use change and forest
degradation. Due to the fact that in low altitudes, the vicinity of the people to forest lands is
remarkable so that most of the villages are resided at low altitudes, the rate of change and destruction
in these lands are higher than the other altitudes. The Kappa coefficient 0.89 was acquired by the
comparison of the modeling map and the reality map in 2015.

Conclusion

Finally, according to the results of this research, it can be argued that the Landsat satellite imagery,
Geographic Information System, and LCM model based on Artificial Neural Network can be a
beneficial method to accurately predict the extent of forest degradation and model land use changes.
Results indicated the greatest reduction in the forest land use area and the highest increase in the
agriculture land use area. Investigating the potential transmission of different classes showed that the
greatest potential transmission was attributed the conversion of forest to agricultural land.
Furthermore, it was found that the highest rate of forest demolition occurred near the residential areas
and at low altitudes. Therefore, it seems that enhancing the degree of monitoring in these areas, rising
awareness about the importance of forests and change of the lifestyle in this region can help to reduce
the further forest degradation.

Keywords: Deforestation, Artificial Neural Network, LCM model, Markov chain, Landsat images.
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