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ABSTRACT

The purpose of this research is to investigate the relationship between LST and LULC
in Heyran region. LULC indices consist of normalized difference of vegetation index
(NDVI), normalized difference of built-up index (NDBI) and modified normalized
difference of water index (MNDWI). The area of the studied area is 156.95 square
kilometers, out of which in 1401, about 122.7 square kilometers are dedicated to forest
area and only 33.2 square kilometers are dedicated to agricultural land. The values of
the MNDWI index in the richest region in 2017 had an area equal to 12.27 square
kilometers and faced a sharp decrease in 1401 and reached 1.68 square kilometers.
Built-up areas (NDBI) increased until 2017 and decreased significantly until 1401. The
maximum land surface temperature (LST) has reached from 35.42 degrees Celsius in
2013 to 39.04 degrees Celsius in 1401. The area with a temperature of 20 to 25 degrees
Celsius has increased from 67.9 square kilometers to 124 square kilometers. Finally,
Pearson correlation relationships showed that NDVI and MNDWI index had a negative
correlation with LST index and there was a positive correlation between LST index and
NDBI index. The highest positive correlation of 0.77 between LST and NDBI belongs
to the spring of 2017, and the highest negative correlation of -0.71 belongs to the
MNDWI and LST index, which was registered in the fall of 2017.
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Introduction

This research aims to investigate the relationship between LST and LULC in the Heyran Defile. LULC indices
consist of the normalized difference of vegetation (NDVI), normalized difference of construction (NDBI),
and normalized and modified differences of water (MNDW!I1). The area of the studied area is 156.95 km2, out
of which about 122.7 km2 are dedicated to forest area and only 33.2 square kilometers are dedicated to
agricultural land in 2022. The MNDW!I index values in the richest region had an area equal to 12.27 km2 in
2017, with a sharp decrease of 1.68 km2 in 2022. Built-up areas (NDBI) increased until 2017 and decreased
significantly until 2022. The maximum land surface temperature (LST) reached from 35.42 °C in 2013 to
39.04 °C in 2022. The area with a temperature of 20-25 °C reached 124 km2 from 67.9 km2.

Methodology

Landsat 8 images were used to classify images and display different land cover classes (Ahmed et al., 2013:
5974) by combining the bands required for LULC classification. Bands 1-7 are used for this purpose in
Landsat 8 images. The support vector machine (SVM) was used to determine the type of LULC in the Arc
GIS software environment. Bands were combined in data management tools, raster processing, and composite
bands. The generated image was trained in the classification section and processed in the segmentation and
classification section with the SVM system or the train support vector machine classifier option. To detect
changes in the land cover pattern, the area was divided into three different categories. NDVI, NDBI, and
MNDWI indexes were used to investigate the role of different factors in the earth's surface temperature by
selecting 1578 points.

Results and Discussion

The LULC analysis showed that the forest surface covered 77.3% and 78.1% of the land in spring and autumn,
respectively, in 2022. In the second place, agricultural lands occupied 21.7% and 21.15% of the area in spring
and autumn, respectively. Barren lands had the lowest amount (0.63%) in spring and autumn. For spring, the
conditions of the constructed areas, soil moisture, and vegetation in the study area were measured using NDBI,
MNDWI, and NDVI indices, respectively. The results of these indicators are presented in Figures 4, 5, and 6.
The value range of each index is divided into classes, and the area of each group is presented in corresponding
tables. The state of water resources and moisture index indicates that the richest water resources for the spring
of 2012 covered about 7.7 km2 of the region. This amount reached 12.27 km2 in the spring of 2017, and then
it faced a sharp decrease and reached 1.68 km2 in 2022.

Conclusions

The area of the studied area is 156.95 km2, about 122.7 km2 of which are dedicated to forest areas and only
33.2 km2 are dedicated to agricultural land in 2022. The MNDW!I index values in the richest region had an
area equal to 12.27 km2 in 2017 and faced a sharp decrease of 1.68 km2 in 2022. The construction areas in
this area were increasing rapidly until 2017, but they were somewhat controlled to reduce their intensity until
2022.
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Table (2): The extent of land use in the time periods of 1392 to 1401 (2013 to 2022) in terms of square Kilometers
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Figure (2): land use in spring for the years 2013, 2018 and 2022
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Figure (3): land use in autumn for the years 2013, 2018 and 2022
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Table (3): MNDW!I index area in the spring of 2023, 2018 and 2022 in terms of square kilometers
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Figure (4): Status of MNDWI index in spring for the years 2013, 2018 and 2022
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Table (4): NDBI index area in the spring of 2013, 2018 and 2022 in terms of square kilometers
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Figure (5): NDBI index status in spring for the years 2013, 2018 and 2022
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Table (5): NDVI index area in the spring of 2013, 2018 and 2022 in terms of square kilometers
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Figure (6): NDVI index status in spring for the years 2013, 2018 and 2022
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Figure (7): Land surface temperature LST for spring season in 2013, 2018 and 2022
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Figure (8): Land surface temperature LST for the autumn season in the period of 2013, 2018 and 2022
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Table (6): Area of LST index in the spring of 2013, 2018 and 2022 in terms of square kilometers
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Table (7): R2 values and Pearson's correlation coefficient between LST and the indices used for the spring season of
2013, 2018 and 2022
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Table (8): R2 values and Pearson's correlation coefficient between LST and the indices used for the autumn season of
2013, 2018 and 2022
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Figure (9): Scatter diagram between NDVI, NDBI and MNDW!I1 indices with LST index in the spring of 2013, 2018
and 2022
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Figure (10): Scatter diagram between NDVI, NDBI and MNDW!I1 indices with LST index in the autumn season of
2013, 2018 and 2022
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