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ABSTRACT

Introduction

The Earth's surface temperature is of great importance as one of the key factors in
controlling the biological, chemical and physical processes of the Earth. The Earth's
surface temperature not only has a direct impact on natural processes such as
evaporation, gas exchange and the water cycle, but also plays a fundamental role in
studying climate change and weather patterns. In this study, the relationship between
the Earth's surface temperature and vegetation cover and soil surface moisture in the
land use of Kermanshah County was investigated. For this purpose, Landsat 8 satellite
images with OLI and TIRS sensors were used in the years 2014, 2019 and 2024.
Methodology

After performing the image processing steps, the land use map was extracted using the
supervised classification method in the Google Earth Engine environment using the
SVM method in seven classes for a ten-year period. Also, the land surface temperature
was obtained with a discrete window algorithm and its relationship with vegetation
cover and surface moisture was investigated using statistical methods. The
classification accuracy of the SVM method, by examining ground data and satellite
images from 2014, 2019, and 2024, was 0.96, 0.97, and 0.97, respectively, in terms of
the Kappa statistical coefficient, and 0.972, 0.970, and 0.977, respectively, based on the
overall accuracy.
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To obtain LST with the separate window method, data from the two thermal bands of the TIRS sensor are used
separately and bands 3, 4, and 5 from the OLI sensor of the Landsat 8 satellite are used as combined layers. First,
by converting the digital numerical values to the spectral radiance of the atmosphere or TOA, and then TB is
calculated. The NDVI index is produced using bands 4 and 5, and the FVC index, or the fraction of vegetation
cover of the region, is obtained using the NDVI index. In the next step, the Land Surface Emissivity (LSE) image
is obtained using the FVC index. This image measures the internal properties of the land surface, which indicate
the ability to convert thermal energy into radiant energy, and finally the land surface heat is calculated.

The NDVI index was calculated using the RED and NIR visible bands from the OLI image. This index is measured
based on the amount of chlorophyll in the plant and its value varies from -1 to +1. The higher the amount of
chlorophyll in the vegetation, the healthier it is, and the value will be close to +1, and positive numbers close to
zero indicate soil without vegetation. Numbers from -1 to O indicate the presence of vegetation and man-made
structures.

To calculate the moisture index, two near infrared bands, NIR and SWIR, are used. The short-wave infrared band
in Landsat 8 has two bands, SWIR1 and SWIR2. Their wavelength ranges are 1.65-1.57 and 2.29-11.2, respectively.
NIR and SWIRI1 are used in the soil surface moisture index.

Results and Discussion

The data shows that tree cover has increased by 1.5 square kilometers, or 6.7 percent, overall from 2014 to 2024.
Agricultural land has grown by 45.2% in the ten years from 2014 to 2024. Vegetation cover has increased by 63.9
square kilometers, equivalent to 25.5 percent, during this ten-year period. The surface area of the city's watershed
has also decreased by 32.8% in these ten years. The area of snow cover has also decreased by 33.3 percent during
this period. Man-made has grown by 9.6% from 2014 to 2024.

According to the obtained maps, the NDVI index in 2014 was -0.2 to 0.58, and in 2019 the index ranged from -
0.09 to 0.53, and this value in 2024 was -0.24 to 0.72.

The humidity index values in 2014 ranged from -0.36 to 0.44, in 2019 the values of this index were calculated as -
0.45 to 0.4, and in 2024 the values were calculated between -0.56 and 0.42.

According to the data, in 2014, the lowest temperature was 7 degrees Celsius and the highest was 44 degrees
Celsius. In 2019, the lowest temperature was 6 degrees and the highest was 45 degrees, and in 2024, the lowest
temperature was 7 degrees and the highest was 46 degrees Celsius. The lowest temperature in all three measured
years is related to the highlands and irrigated agricultural lands, and the highest temperature is related to the rocky
areas and barren lands.

Conclusions

The results of the research indicate that in the study area, land surface temperature is affected by the amount of
vegetation cover and soil surface moisture and is related to land use. In many studies, there is an inverse
relationship between land surface temperature and vegetation index, and this inverse relationship was also proven
in this study in 2014, 2019, and 2024. The relationship between LST and NDVI indices has a negative
correlation, indicating the role of surface evaporation of vegetation in reducing temperature. The data in the
present study showed that the relationship between land surface temperature and surface moisture index also has
an inverse correlation in the years 2014, 2019, and 2024.
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Table (3): Coefficients for calculating the brightness temperature image
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Table (4): Soil and vegetation emissivity in Landsat 8 bands 10 and 11
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Table (5): Fixed coefficients of the Split window algorithm for calculating the Land Surface Temperature
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Figure (2): Land use map of Kermanshah county in 2014, 2019 and 2024
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Table (6): Accuracy and precision of land use classification in Kermanshah county
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Table (7): Area of land use classes in Kermanshah county

YrF Jle Y4 Jle YOF Jlo  oalyl 6ls
(aoy)cobums (@ yoghd)eolus (doy)colbums  (gp0 yiogliS)iobus (aoy)cobums  (gy0yioghS)coluns

VYA MY VY YV VYA VEIY 0 e
fa/5s Yaro/f 8YA) Yo¥5 FYIT YWY (659laS oo
YV/AY VYAVY YRy VIAYY YeIvY WYY aLS b
Vars VTSN VAISY V-AvA YY¥ VYV F 2L oo
AN VEIY <IF¥ vols CI¥Y VA P

ey i o -5 RN ¥ Gy b
3 FEA/N vIYs Y vy YN csle gl

Oliwo 4 20 50l S YV g YEIV IV VALY NVE gl Jlo jo 5,0 by aSaes o lis Jgao slaosls
FIV O lyo 0 2o yo yiogbS AV/Y g YY) GIY-YF LYV sla Lo jo 5 (iali8l e ol colis oy ¢/
Jolbes moye yiaghS O/ Gl g YoYF LY VE Jlo 5l gg0mme ;0 5 00,Sla (ialidl b jods colus ao o
ol Copan b jaie Glacs o g ameboloyl 5l 0b S5 0 (il (iol38l ol .l atils i35l oo o #IY
Ol 38l & pe ieslS Yo ¥/ a4y w0 ool S YYYV/Y 5IVNA L YNF Lo 5l 65,0laS el oo (slolad
Ol dedocanl anslonisy alls 0o pl 0 0o YITA JS 0 V-V Jlo 10 e o) g Cnl aliils (gaus o TV
PYIR allo oo o3l cnlys (LS idsy ol Jgamme CiS 5 (65,58 (o) & (g b oS8l
&y Jogl S AYY /Y 5l lissed pb by colus awl ails iol38l oo )0 OIVD Joleo a0 gl
S psy (rals .l ails rals s 0 VWY Joles Yo VF Jlo 50 aoje gl S WIYFY 4 VO F JLo o
el 039 Sl Ll Slacdl g el Sy Gl 559 (65,9l Slamay (R s 4 et b
VoV Jlo 10 @oyeioskS VEIV @ VoV F Jloyd gope 5ioskS VYA 51 55 liw et ol aigy (o ol
Y 4 e eshS Y 5l Jle oo pl o 5 B b Gl Cawl 009 oljen (g YYIA ol L
Josle gl cdl g olivg, 5 b (FoSms (5,05 .l aiils jials oo, YYIY Joles aoye yiogls
FIV Jolee a5 ol asils 2ol38l Yo VF Jlo jo mojeiegS TV & YO Lo )0 ajeyieglS FAYY

(V JSD) g0 a5 &0 Jsne (rio S e i g (6 0 SEL oy 4 a2 5 b Gl cpladl oo 0 o0

'Y



\F-0 ).:..‘:L: A O)mes AY o)sd ‘6)9.]55)5.:193)5)“

ool 9 (ks Sl

ools 2o
530425 s [
EEREE

40 30 20 10 0 10

YoVF G YAF Jlo 5l allan b WS ol Ol i Hlogod ((¥) S
Figure (3): Chart of changes in the area of the seven classes from 2014 to 2024
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Figure (4): Kermanshah county vegetation index map in 2014, 2019 and 2024
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Figure (5): Chart of changes in the land use vegetation cover index in 2014, 2019, and 2024
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Figure (6): Humidity index map of Kermanshah county in 2014, 2019 and 2024
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Figure (7): Chart of changes in land use moisture index in 2014, 2019 and 2024
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Figure (8): Land surface temperature map of Kermanshah county in 2014, 2019 and 2024
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Figure (9): Chart of changes in land use surface temperature in 2014, 2019 and 2024
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Table (8): Average temperature, vegetation and moisture of Kermanshah county in 2014, 2019 and 2024
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