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Avrticle Info ABSTRACT
Research Article: The traditional orchards surrounding the city of Qazvin, as a cultural and social
Research Paper heritage, play a vital role in the city's environmental and economical sustainability.
Land use changing could affect energy and water balance of urban and non-urban areas.
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Received: 9 January 2024  flood intensity and heat trapping in urban areas. The orchards also act as artificial
Received: 14 October reservoirs for the Qazvin plain aquifer, contributing to the sustainability of the
2024 groundwater level. Given the significance of the orchard’s ecosystem for Qazvin, it is
Accepted: 17 October essential to examine the trend of changes in land use and its area. This study estimated
2024 the orchards area using supervised classification of random forest and MSI sensor
Publish online: images, comparing the trend of changes from 2016 to 2022. Also, temporal series of
21 November 2024 accessible images have been processed for two scenarios. At first scenario, total orchard
area was estimated without attention to trees density, but second scenario investigated
Keywords: the active area of orchard with respect to trees density. The average of total area and
EVI, Kappa coefficient, active area of orchard was found 2613 and 2203 hectares, respectively. The results
LAI, NDVI, Supervised demonstrated that that about 15.7% of the orchards, equivalent to 410 hectares, either
classification lack trees or have very low tree density, indicating a need for more attention to maintain

the environmental balance of the region.
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Extended Abstract

Introduction

The traditional orchards of Qazvin, with a history of over 1000 years, has directly influenced the sustainable
development of the region in various economic, environmental, cultural, and social aspects. In recent years,
environmental tensions such as changes in rainfall patterns, urban development, and land use changes within the
orchards area have led to serious damage. The reduction of orchards area and tree density can result in consequences
such as increased air pollution, reduced groundwater recharge, increased risk of flooding in downstream villages,
increased likelihood of urban heat islands, and social implications due to reduced income for gardeners. Therefore, it is
necessary to assess the quantity and quality of the orchards in terms of cultivated area, tree health, and density. Due to
the high cost of field data collection and the vastness of the area, field monitoring is practically impossible. On the other
hand, various research findings indicate that the use of remote sensing techniques, due to their wide and consistent view
and use of different parts of the electromagnetic spectrum to record phenomena, etc. can be used in detecting
phenomena and large-scale planning in the field of water and environmental management. Remote sensing data can
provide a suitable understanding of land use changes and compare and evaluate appropriate solutions for its
management.

Materials and Methods

In this study, Sentinel (MSI sensor) satellite images was used to estimate the area of gardens in Qazvin city. Initially,
approximately 1790 of images from Sentinel satellite were obtained using the Google Earth Engine system for the
period of 2016 to 2022. After removing images with more than 40% cloud cover and clipping the study area, image
classification was performed using the random forest algorithm. Subsequently, the area of the orchards was estimated
under two scenarios using Sentinel satellite images. Kappa coefficient and overall accuracy were calculated to evaluate
the results.

Discussion

The results from both satellites indicate that in the study area, the largest area is belong to the classes of orchards.
Agricultural land (annual plants) and rural area (roads and structures) classified as second and third rank in terms of
area. Statistical analysis comparing classified pixels and actual ground truth values, indicates that the kappa coefficient
and overall accuracy in the Sentinel satellite were 73% and 90% respectively. The higher evaluation indices in the
classification of Sentinel images indicate that the estimated orchards area of 2203 hectares, has a higher accuracy. The
high spatial resolution of Sentinel images (10 meters) will allow for more visible image details and classification. For
this reason, road paths are well visible in the Sentinel classification. The changes in area of Qazvin traditional orchard
should be studied due to climate change and water resources reduction. In the other hand a part of orchard area located
at urban development region with the threat of land use changing. The main objective of the study was detection of
reducing trees density of orchard via defining two scenarios.

Conclusions

Based on the results of this research, Sentinel satellite was used to classify images for determining the area of Qazvin
orchards. Due to the non-uniform coverage of Qazvin orchards and the fact that some parts of the orchards are devoid of
trees for various reasons such as tree cutting, road construction, lack of sufficient water supply, lack of maintenance due
to fragmented ownership, etc.; therefore, image classification of Sentinel satellite for the years 2016 to 2022 was carried
out under two scenarios. As observed, the kappa coefficients and overall accuracy indicate appropriate image
classification. According to the classification results, it is shown that approximately 350 to 460 hectares of the total area
for the orchards are no trees. Considering the purpose of this research and the obtained results, it seems that Sentinel
satellite images can be useful in land use classification and estimating the active area of the orchards. Therefore, due to
the lack of precise information on the area of the orchards in the years under study, it is suggested that the orchards area
be estimated in the coming years and this research be repeated based on observational data.
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