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 At the end of 2019, the world became infected with the Covid-19 virus. In Iran, public places 
were declared quarantined and closed due to policy-making and social distancing. Land 
surface temperature is an important variable for the environment. The purpose of this study 
is to compare the LST extracted from Landsat 8 images in the new GEE for Asaluyeh Industrial 
City before, during and after the outbreak of Corona virus in April-May 2018, 2019, 2020 and 
2021. The results of this study showed that the maximum temperatures in 2018, 2019, 2020 
and 2021 for the city of Asaluyeh are 74.4, 61.2, 58.8 and 58.7 degrees Celsius, respectively. In 
fact, the city of Asaluyeh in the pre-Covid period experienced relatively high temperatures in 
residential areas and industrial towns, respectively, which were seen as hot spots in this 
period, but during the prevalence and epidemic of Corona due to closure and quarantine of 
cities, especially transportation, Factories and industries The LST has decreased significantly 
compared to the previous year, and after the normalization of epidemic conditions, ie in the 
post-corona period, due to the reduction of quarantine restrictions, we are witnessing an 
increase in temperature again in this city.   

 
 
 
 
 

1. Introduction  
 

Covid-19 virus was first reported in late December 
2019 in the Huanan Seafood Market in Wuhan, China 
(Wuhan Municipal Health Commission, 2019). This nasty 
virus has spread rapidly worldwide and its epidemic has 
caused deaths worldwide (WHO, 2020). One effective 
way to reduce the effect of this virus is to apply 
quarantine. Quarantine conditions have led to the 
closure of academic institutions, public and private 
offices, restaurants, banks, public and private transport, 
factories, shops, etc. (Guha & Govil, 2021). 

From the effects of urban blockage and 
environmental quarantine, decrease in air temperature 
and land surface temperature (LST) has been observed 
(Shi et al., 2020). Land surface temperature plays an 
important role in many studies such as climate change, 
agriculture, hydrology, land use and Land cover (LULC) 
(Avdan & Jovanovska, 2016). In general, heat in cities is 
caused by tire friction and smoke emissions from cars, as 

well as industrial sectors and areas such as power plants 
and petrochemicals, which affect air temperature and 
surface temperature (LST) in industrial cities (Phelan et 
al., 2015). 

The city of Asaluyeh in Iran is known as an industrial 
city that was directly affected during the outbreak of 
Covid-19 virus, which resulted in the closure of factories, 
industries and petrochemicals and reduced human 
activities. These conditions cause the LST to change, so 
monitoring the LST is more important than before for 
environmental planners and managers. The quick 
development of remote sensing technology has made it 
possible to estimate the LST with satellite time series 
data, which has given rise to the online Google Earth 
engine (GEE) platform.   

GEE is a computing platform for processing satellite 
imagery and spatial and geographic data in the cloud to 
integrate big data Petabyte-scale, including Landsat 
satellite data (Shelestov et al., 2017;  Mahmoudzadeh et 
al., 2021).  
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The aim of this study was to investigate the effect of 
Covid-19 virus on the surface temperature of Asaluyeh 
Industrial City. In line with the purpose of the study, 
surface temperature before, during and after Covid-19 
were obtained from Landsat 8 images in the new GEE 
system.  
 

2. Method 
 

This section describes the steps of preprocessing 
and data processing in the GEE cloud space. Figure 1 
shows the research processing flowchart. 
 

 
Figure 1. Flowchart of research process 

 

2.1. Study area 
 

Asaluyeh city is known as an industrial city in Iran. 
The geographical location of this city is located between 
north latitude 27° 29ʹ and 52° 37ʹ east longitude (Figure 
2) and is located at an altitude of 5 meters above sea level. 
Content should be written in 2 columns with Cambria 10 
font size. 

The city has moderate and scattered vegetation with 
some dense palm lands and mangrove shrubs. The 
relative humidity of this region is between 59 to 88% and 
it receives 180 mm of rainfall annually. The population of 
this city is about 65 thousand people (Mokhtari Malek 
Abadi et al., 2016).  
 

 
Figure 2. Geographical location of the study area 
 

2.2. Datasets  
 

To create a surface temperature map, satellite 
images of OLI and TIRS sensors in Landsat 8 related to 4 
time periods were used on the Google Earth Engine 
platform. The criterion for selecting the date of satellite 
images in this study was the first quarantine apply In 
April and May 2020). 

In order to validate the LST maps, the synoptic 
station data of 2018, 2019, 2020 and 2021 in the pre-, 
during and post-Covid-19 periods, respectively, were 
used. Table 1 shows the characteristics of the data used.   

 

Table 1. Specifications of the data used 
Image 
Satellite  

Date of 
Acquisition 

Climate 
Data 

Temperature 
(℃)    

Landsat-8 

2018-5-13 
Climate 
Station 
(CS) 

36 

2019-5-15 35 

2020-5-16 33 

2021-5-19 34 

 
2.3. Data Processing 
 

In order to obtain the amount of spectral radiation 
above the atmosphere of band 10 of TIRS sensors, 
Equation 1 is used. Using this relation, the DN of the 
image can be converted to spectral radiation (USGS, 
2020). 
 

𝐿𝜆 = 𝑀𝐿 × 𝑄𝑐𝑎𝑙 + 𝐴𝐿 (1) 
 

Where Lλ high-spectral atmospheric radius, 
𝑀𝐿 specific band factor scaling factor, 𝐴𝐿 specific band 
cumulative scaling factor, 𝑄𝑐𝑎𝑙  specific band digital value 
(DN), 𝑀𝐿 and 𝐴𝐿 values are extracted from the MTL file 
(Ghorbannia et al., 2017). 

Brightness temperature (BT) is the microwave 
radiation radiance traveling upward from the top of 
Earth’s atmosphere. Equation 2 is used to convert 
spectral reflection to brightness temperature.  
 

𝐵𝑇 =
𝐾2

𝐼𝑛 [(
𝐾1
𝐿𝜆

) + 1]
–  273.15 (2) 

 
Where BT is the brightness temperature of the 

satellite in Kelvin unit, K1 is the first thermal constant 
(specific band thermal conversion of the MTL file 
equivalent to 774.89), K2 is the second thermal constant 
(specific band thermal conversion of the MTL file is equal 



4th Intercontinental Geoinformation Days (IGD) – 20-21 June 2022 – Tabriz, Iran 

 

  244  

 

to 1321.08) and Lλ radiance Spectrum is the top of 
atmosphere (Xu & Chen, 2004).  

The NDVI index is based on the relationship between 
energy absorption in the red range by chlorophyll and 
increased reflectance in the near infrared range for 
healthy vegetation. This index is calculated from 
Equation 3 (Rouse et al., 1974). 
 

𝑁𝐷𝑉𝐼 =
𝐵𝑎𝑛𝑑5 − 𝐵𝑎𝑛𝑑4

𝐵𝑎𝑛𝑑5 + 𝐵𝑎𝑛𝑑4
 (3) 

 
NDVI is the normalized vegetation index, which is 

calculated using near-infrared (band 5) and red (band 4). 
 
PV is a ratio of the vertical projection area of 

vegetation (leaves, stalks, and branches) on the ground 
to the total vegetation area (Neinavaz et al., 2020). The 
proportion of vegetation (Pv) calculated using the 
Equation 4 (Bendib et al., 2017):  
 

𝑁𝐷𝑉𝐼 = (
𝑁𝐷𝑉𝐼 − 𝑁𝐷𝑉𝐼𝑚𝑖𝑛

𝑁𝐷𝑉𝐼𝑚𝑎𝑥 − 𝑁𝐷𝑉𝐼𝑚𝑖𝑛

)2 (4) 

 
where 𝑃𝑣 = Proportion of vegetation, 𝑁𝐷𝑉𝐼𝑚𝑎𝑥 = 

maximum value of NDVI = 𝑁𝐷𝑉𝐼𝑣 (NDVI Vegetation), and 
𝑁𝐷𝑉𝐼𝑚𝑖𝑛 = minimum value of NDVI = 𝑁𝐷𝑉𝐼𝑠 (NDVI Soil). 

 
To obtain the surface temperature, it is important to 

calculate the surface emission. The ratio between 
emissions from an object to its emission from a black 
body at a constant temperature is called emission. 
Surface emission is a comparative factor that expresses 
the brightness of black body (Planck's law) to predict 
emitted radiation and is calculated from Equation 5 
(Ghorbannia et al., 2017).  
 

LSE = 0.004. Pv +  0.986 (5) 
 

In this equation LSE is the land emission temperature 
and Pv is the Proportion of vegetation. 

Land Surface temperature (LST) is a constant 
temperature that is calculated using the calculated 
parameters of thermal radiation, TOA radiation, and land 
surface emissivity from Equation 6 (Stathopoulou & 
Cartalis, 2007).  
 

LST =
BT

{1 + [(λBT/p)lnελ]}
 (6) 

 
In this equation, BT is the brightness temperature, λ 

is the TOA radiation, ελ is the emission of phenomena, p 
is a constant coefficient equal to 1.4388. 
 
3. Results and Discussion 
 

The results of comparing synoptic station data with 
satellite LST map are given in Table 2. 

The data recorded by the meteorological station in 
Table 2 have a difference of about 11 minutes with the 
satellite passing through the study area, which can be the 
reason for the difference of about 2 to 3 degrees Celsius. 
Because of the heterogeneity of the pixels and the 
changes of the surfaces in the urban area cause the value 

of the pixels to interfere and, consequently, there is a 
possibility of errors and differences in the estimation of 
the Land surface temperature. In general, both the 
meteorological station and the estimated temperature by 
satellite in the study city show the maximum 
temperature in 2019 (before Covid-19) and the 
minimum temperature in 2020 (during Covid-19).  
 
Table 2. Comparison of estimated temperature from 
satellite and synoptic station 

Date LST Landsat (℃) CS Temperature (℃) 
2018-5-13 39 36 
2019-5-15 37 35 
2020-5-16 35 33 
2021-5-19 36 34 

 
The results (Figure 2) show that the surface 

temperature in the pre-Covid-19 period (2018 and 2019) 
has been increasing, while during Covid-19 (2020) the 
temperature of these areas has decreased significantly. 
On the other hand, during the normalization of 
coronavirus conditions (2021), the earth's surface 
temperature has increased relative to the period during 
Covid-19.  
 

 
Figure 2. LST map before, during and after Covid-19 
 

4. Conclusion  
 

In this study, it was tried to investigate the changes 
in land surface temperature before, during and after 
Covid-19 in Assaluyeh industrial city. In order to conduct 
this research, Landsat-8 time series images were 
processed for extract LST in the Google Earth Engine 
platform (GEE). The results show that in the pre-covid-
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19 period, the northern, western and eastern regions of 
Assaluyeh, where the factories, industries and residential 
areas of the city are located, respectively, had a 
temperature of more than 60 to 70 degrees Celsius, while 
the rate has decreased to about 58 ° C during and after 
the normalization of Covid-19 conditions in the country. 
In general, industrial activities, tourism, transportation 
have a direct impact on surface temperature and 
indirectly on the environment. 

Nowadays, using remote sensing data can make the 
connection between Covid-19 and the LST easier, but 
processing this amount of satellite data into one piece of 
software is not easy, so in the end, researchers 
recommend using the new Google Earth Engine system. 
Because time series processing of LST changes on a 
monthly and annual basis provides easy. 
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