Geography and Development A 277

Estimation of Tempo-Spatial Changes of Land Surface Temperature Due to Land
Cover Changes Using Remote Sensing (Case study: Darab Plain)

Hosein Esmaeili'*, Seyed Hosein Mirmosavi?

1-M.Sc of Climatology, Department of Geography, University oF Zanjan
2-Associate Professor of Climatology Department of Geography, University of Zanjan

éEsmaeiIi, H & Mir Mosavi, S.H. (2022). [Estimation of Tempo-Spatial Changes of Land Surface Temperature
Due to Land Cover Changes Using Remote Sensing (Case study: Darab Plain)]. Geography and
. Development, 19 (65), 277-300.

IR http://dx.doi.org/10.22111/10.22111.2021.6542

Received:28/03/2021
Accepted:14/10/2021

Keywords:
Normalized
temperature, Land use /
Land cover (LULC),
Landsat images,
Proportion of
Vegetation (PV),
Maximum Likelihood,
Land Surface
Emissivity (LSE).

ABSTRACT

Surface temperature is one of the important parts of the climate system that changes in land
use and land cover cause its change and intensification. This study aimed to investigate the
effect of land cover changes on Spatio-temporal changes in land surface temperature over 30
years using remote sensing and Landsat satellite images in Darab plain. After the required
preprocessing on the images, classification maps of different types of land cover in the study
area were prepared and the changes that occurred in each class were investigated. According
to the studies, the rangeland class had the highest rate of changes and transformations with
72.14%. In the next step, Land surface temperature (LST) maps were extracted using the
normalized index in 5 different classes. Among the temperature classes, the moderate
temperature class had the largest area during the study period, which is distributed in almost
all areas. Findings indicate that the vegetation areas with an average temperature of 29.82 ° C
had a lower temperature than other areas without vegetation. In terms of land uses in the
study area, the highest surface temperature during 30 years with an average of 38.07 degrees
Celsius belongs to the barren land class. Another significant finding of the research is that the
average temperature of pastures (32.03) and residential areas (33.37) of the study area during
the study period are close to each other.
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Extended Abstract and global scales and plays an important role in the

1- Introduction

processes of energy interaction between the earth's
surface and atmosphere. (Yin et al., 2020: 1) So that

Land Surface Temperature (LST) knowledge of the tempo-spatial distribution of
is one of the basic parts of climate surface temperature for meteorological studies and

systems (How Jin Aik et al., 2020: 2)

the process of evapotranspiration is essential

which is influential on regional (Ahmadi et al., 2018: 48). Satellite data has facilitated
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urban development around the world have led to
changes in land cover and vegetation, disrupting the
natural balance of natural ecosystems (Alademomi et
al., 2020: 88). Satellite imagery and remote sensing
can detect changes in the earth's surface using
thermal infrared, visible and near-infrared bands, as
well as shortwave infrared (Alexander, 2020:2).
Therefore, this study aimed to investigate the
tempo-spatial changes of land surface temperature
and to investigate the relationship and effect of
land-use changes and conversions or land cover on
land surface temperature changes over 30 years
(1990-2020) using Landsat satellite images.

2-Materials and Methods

-Feature of used images

The data used in the present study are Landsat 5
(TM) and Landsat 8 (OLI) satellite images over a
period of 30 years (1990-2020) that thermal bands
were used to estimate the land surface temperature
and their visible bands were used to extract the land
use classification maps of the study area. The
images were obtained from the US Geological
Survey (USGS) website. The required atmospheric
and radiometric corrections were made on the
relevant images by ENVI.5.3.1 software and the
final drawings were drawn in Arc / Gis 10.5
software environment.

-Calculate the land surface temperature

From Equation (1), the surface temperature of the
earth is estimate based on the degree Celsius
(Sobrino et al., 2004: 436, Gemitzi et al., 2021:5):

B
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In which Equation (1) TB is the brightness

—273.15

Equation (1) LST =

temperature, A the radius of the thermal band, ©

the constant value of 14380 and ¢ the Land Surface
Emissivity (LSE). Because the process of
comparing different temperatures of images with
each other is possible, All temperature imaging
cells were normalized according to Equation (2),
(Haashemi et al., 2016:5):
— (LST _LSTmin)
(LST,, —LST ;)
3-Result and Discussion
Investigating land use changes
After performing the image classification process,
the changes and transformations that occurred
between 1990 (first year) and 2020 (last year) were
investigated and revealed. According to the studies,
the rangeland class had the highest rate of changes
and transformations with 72.14%.

Equation (2) NLST

Investigation of spatial distribution of
temperature classes

According to the studies and based on Figure (1)
among the temperature classes, the temperate
temperature class during the period under study has
the largest area of the study area, which is almost

scattered in most areas.
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Figure 1: Temperature classes of the study area over a period of 30 years

-Investigation of the relationship between
surface temperature and vegetation (NDVI)
According to the results, the highest level of
vegetation was in 2020 and the lowest in 2010. On
the other hand, in areas with more dense vegetation,
the air temperature is lower than in areas without
vegetation and bare land. During the study period,
the areas that included vegetation (Pastures,
Orchards and Agricultural) the average surface
temperature was 29.82 degrees Celsius.

-Relationship between land surface temperature
and types of land cover

The highest surface temperature during the years
under study with an average of 38.07 degrees
Celsius is related to the barren land class, So that
the temperature of this class in 2000 and 2010 is
equal to 41.73 and 40.84 degrees Celsius,
respectively, and more than that in 2020 is 30.17
and in 1990 is 39.56 degrees Celsius.

4-Conclusion

The aim of this study was to investigate the effect
of land use / land cover changes on tempo-spatial
changes in land surface temperature over a period

of 30 years using Landsat satellite imagery.
Detection of changes and transformations that
occurred during the study period indicates that the
rangeland class with 72.14% had the highest rate of
changes and transformations. Another finding of the
research indicates that according to the maps of
tempo-spatial changes in land surface temperature,
among the temperature classes, the moderate
temperature class had the highest area in all the
studied years. Another finding of the study is that
according to spatial distribution maps of vegetation
status (NDVI), areas with denser vegetation have
lower temperatures than areas without vegetation
and bare land. This point is in line with similar
studies conducted by Lamus et al. (2020) in the
metropolis of Barcelona, Entezari et al. (2019) in
Fars province, Asghari Saraskanrud and Emami
(2019) in Ardabil. According to the findings, in
terms of land uses in the region, the highest land
surface temperature during the 30-year period with
an average of 40.30 degrees Celsius belongs to the
barren land class. So that the temperature of this
class in 2000 and 2010 is equal to 41.73 and 40.84
degrees Celsius respectively, and more than that in
2020 is 39.07 and in 1990 is 39.56 degrees Celsius.
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The result obtained from this section is consistent
with the study of Nse et al. (2020), Jamali et al.
(2019) as well as Halabian and Soltani (2020). One
of the significant findings of the research is that the
ground surface temperature of the residential use
class in 2020 is lower than other years.
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