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Abstract  
As evaluating the influence of vegetation types on soil surface moisture (SSM) and soil surface 
temperature (LST) is crucially important, especially in semi-arid regions, this study set out to do so 
using remote sensing data. To this end, the vegetation types together with their extent of coverage in 
the study area were determined via the physiognomic-floristic method. In this regard, taking the 
results of field observations into account, eight types of vegetation were recognized and the 
zonation was performed. 

Moreover, LST and SSM were calculated using the data collected from Landsat 8 on May 24 and 
July 27, 2017, followed by the evaluation of SST and SSM measurements by comparing them to the 
measurements made based on field studies (R2>0.6). Then, at each vegetation zone, the influence of 
vegetation types on the SSM and the SST was statistically analyzed.  

Duncan's statistical test showed significant differences between the mean temperature (α=0.05) 
in all vegetation types, except for the Artemisia aucheri-Pistacia atlantica and Artemisia sieberi–
Ebenus stellata-Cousinia desertii in the first period of the study and the Cynodon dactylon and 
Amygdalus scoparia-Pistacia atlantica in the second period of the investigation.  

However, SSM differences were found to be insignificant between Artemisia sieberi–Amygdalus 
scoparia and Amygdalus scoparia vegetation types in the first period of the study, and between 
Amygdalus scoparia and Cynodon dactylon vegetation types in the second period of the study. On 
the other hand, most vegetation types exerted a considerably varying influence on SST and SSM. 
Nonetheless, in both study periods, the temperature and moisture variations did not follow the same 
patterns in different vegetation types. 

Keywords: Vegetation Type, Soil Surface Temperature, Soil Surface Moisture, Natural forest, 
Remote sensing. 
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1. Introduction 

Bagh Shadi forest, the largest natural forest in 

Yazd province located in the southernmost area 

of Yazd province, Khatam city, Iran. The Bagh 

Shadi forest is considered unique in terms of 

type, composition, and size in the province. 

However, due to the sensitive and fragile 

ecological conditions of the region and the 

unrelenting pressure from livestock owners, 

irreparable damage has been inflicted on the 

valuable species of the region. 

Fire is usually regarded as an ecological 

factor in forest destruction and restoration, the 

significance of which varies in different regions 

in terms of the consequences it brings about, 

considering the fact that the intensity of fire 

depends on the local climatic conditions of the 

area where it occurs (Certini, 2005). 

Soil can be defined as a set of organic and 

inorganic materials on the surface of the earth, 

providing the grounds for plant growth. Soil 

temperature (ST) is known as a significant 

variable in hydrological (Pradhan et al. 2019), 

agro-meteorological (Aggarwal et al. 2006; 

Waring and Running 2007), and climate studies 

(Donglian and Pinker 2004; Pablos et al. 2016), 

whose correlation with crop growth has been 

proved in previous studies (Hillel 2005; Sabri et 

al. 2018; Waring and Running 2007).  

Moreover, evaluating the ST’s seasonal and 

daily variations, which may result from changes 

in radiant energy, gains more importance in 

studying the extent and the direction of the 

physical processes (Hillel 2005; Yolcubal et al. 

2004), including alteration and its 

mineralization (Doran and Smith 1987). On the 

other hand, soil surface temperature (SST) 

depends on atmospheric humidity, surface 

emissivity, and the amount of energy released to 

the earth's surface (Vanhellemont 2020). 

 

However, ST fluctuations vary over time and 

space, occurring primarily through the soil 

surface in response to the changes in the radiant, 

thermal, and latent energy exchange processes 

(Maiti and Kumar 2016). Furthermore, due to 

the soil’s high thermal inertia, temperature 

fluctuations in the surface of the ground 

diminish with an increase in the depth of the 

ground (Florides et al. 2005; Sriboon et al. 

2017). 

The SST also affects the soil’s water content, 

its conductivity, and its availability for plants 

(Onwuka 2018). Therefore, the extent of daily 

changes in SST is an important indicator of the 

soil’s moisture (Wan et al. 2004). On the other 

hand, the interrelationship between SM and SST 

depends on the energy balance components. In 

other words, from among the componential 

elements of water balance, evaporation is 

closely associated with the latent heat of 

vaporization, making the estimation of SST of 

crucial importance in examining soil moisture. 

Therefore, estimating SST bears a great 

significance in retrieving the SM retrieval. 

Moreover, water and heat transport acts 

interactively in cases where temperature 

gradients affect moisture potential and the 

movement of  liquid and vapor in soil (McInnes 

2002). 

Although the above-mentioned atmospheric-

related physical parameters are influential in ST 

and SM variations, it is the soil coverage, 

including vegetation and plant residue, that 

regulates the SST (Xiong et al. 2019). On the 

other hand, the variations of the SM’s 

content can be attributed to plant canopy 

features (Sriboon et al. 2017), which, together 

with the canopy’s shadow, reduce soil exposure 

to solar radiation, making variations in SM and 

moisture content. Therefore, the higher the 

percentage of vegetation density, the lower the 

heat transferred to the soil would be due to the 

higher expected absorption of plants.  
Moreover, vegetation greatly contributes to 

adjusting atmospheric humidity, moderating 
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wind velocity near the soil surface (McIvor et 

al. 2015), accommodating edaphic conditions 

(Tracey 1969), and controlling erosion (Blanco-

Canqui and Lal 2008; Wu et al. 2019), 

especially in forested areas. 

Meteorological stations routinely measure ST 

and SM using different types of sensors. 

Nevertheless, the generalization of point-based 

measurements of these spatial and temporal 

variables is impractical, requiring an appropriate 

statistical method, which is by no means error-

free. Currently, satellite imagery is used to 

extract and measure land surface temperatures 

(LST) and SM, where the waves backscattered 

from the Earth's surface are measured in visible 

and infrared wave bands.  

Possessing various spatial and temporal 

resolutions, including METEOSAT 

meteorological sensors, NOAA/AVHRR, and 

Terra/MODIS, satellite data have so far been 

used to estimate LST and SSM through space. 

However, compared to the available satellite 

data, the relatively high spectral and radiometric 

resolution of the Landsat 8 data set can, with its 

moderate resolution, be greatly exploited to help 

estimate LST and SSM values. Accordingly, 

assuming the dissimilarity of LST/SSM in 

different vegetation types, this study examined 

the relationship between vegetation types, soil 

temperature, and soil moisture using remote 

sensing data obtained from different vegetation 

types in Bagh-e-Shadi protected forest area in 

Iran.  

Located in the southernmost area of Yazd 

province in Khatam city, Bagh-e-Shadi is the 

largest natural forest in Yazd. It is also 

considered as a unique forest in terms of type, 

composition, plant, and animal genetic 

resources. However, due to the sensitive and 

fragile ecological conditions of the region and 

the unrelenting pressure from livestock owners, 

irreparable damage has been inflicted on the 

valuable species of the region.  Furthermore, the 

area has frequently been affected by fire due to 

drought, unsafe human activity, and the 

sensitiveness of plant species.  

Fire is usually considered as an ecological 

factor in forest destruction and restoration. 

Investigating the possibility of monitoring the 

humidity and thermal condition of the earth's 

surface can play an important role in managing 

the protection of the valuable area. Therefore, 

this study evaluated the capability of satellite-

based data in detecting soil moisture and 

temperature and their variations in various 

vegetation types. 

 

2. Materials and methods 

2.1.  Description of the study area 

The study area (fig 2) is a protected forest, 

located in the southern part of the Yazd 

province, Iran (Figure 2). Covering 11665 

hectares, the area lies between the latitudes of 

29◦ 42' 50" and 29◦ 50' 41'' west, and the 

longitude of 54◦14′ 00″ and' 54◦ 42' 50" north, 

with its altitude varying from 1840 m to 2664 m 

above the sea level, which generally follows a 

decreasing trend from west to east. Moreover, 

the area’s average annual precipitation (mostly 

occurring during the winter) and temperature 

rates are roughly 285.2 mm and 13.3°C, 

respectively. Therefore, according to the De-

Marton climate classification method, the study 

area is known as a semi-arid region. 
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Figure (1): The study area. A) Location of the study area in Iran, B) An overview of the study area in Yazd 

province, C) The Landsat 8 natural RGB image of the study area 

 
2.2.  The Data used in the study 

The data used in this study comprises satellite 

and field studies data. The satellite data consist 

of two LANDSAT 8 scenes (data of OLI and 

TIRS) taken on May 24 and July 27, 2017, 

which were preprocessed through the stages 

described below.  

 

 

2.3.  Pre-processing and processing the 

Satellite data 

To estimate the LST and SSM values via 

satellite data, two cloud-free Landsat 8 scenes 

(path/row of 162/39), taken on May 24 and July 

27, 2017, were downloaded from the website of 

the U.S Geological Survey (USGS) 

(https://www.usgs.gov). The data were then 

calibrated to the convertible original pixel value 

on the top of atmosphere reflectance (-) for the 

reflective bands, and to the radiance value 

(W.m-2.sr-1) for the emissive bands (Tasumi et 

al. 2005). 

Moreover, the log-residual method was 

applied to remove the atmospheric effects. The 

method is designed to remove solar irradiance, 

atmospheric transmittance, instrument gain, and 

topographic and albedo effects from radiance 

data using merely in-scene statistics to perform 
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calibration (Green 1985). The geometric 

correction was also controlled by comparing the 

well-distributed 20-point coordinates on the 

image to the ground control points and 

calculating RMSE (Root Mean Square Error) 

value to be less than half of the original pixel’s 

size. 

On the other hand, the LST was calculated 

based on the Landsat 8 thermal bands, following 

the split-windows algorithm presented by 

Jiménez-Muñoz et al. (2014) as follows: 

�� = �� + ��(�� − ��) + ��(�� − ��)
�+�� +

(�� + ���)(1 − �) + (�� + ���)�� 

where Ti and Tj stand for the at-sensor 

brightness temperature at the SW bands i and j 

(k), ε represents the mean emissivity, where ε = 

0.5 (εi + εj); Δε shows the emissivity difference, 

where Δε = (εi − εj); ω indicated the total 

atmospheric water vapor content (g.cm−2), and 

c0, c1, c2, c3, c4, c5, and c6 represent the split-

window coefficients equaling -0.268, 1.378, 

0.183, 54.30, -2.238, -129.20, and 16.40, 

respectively (Markham and Barker 1986).  

Furthermore, the Land Surface Emissivity 

(LSE) was calculated via the following 

equation:  

LSE = 	ƐS ∗ 	(1 − FVC) 	+ 	Ɛ	V ∗ FVC 

where ƐS stands for the soil emissivity, ƐV 

represents the vegetation emissivity (whose 

values for bands 10 and 11 are presented in 

table 2), and FVC is the fractional vegetation 

calculated through the following equation: 

FVC = 	 (NDVI	– 	NDVIsoil)	

/	(NDVIvegetation	– 	NDVIsoil)	 
where NDVI stands for the Normalized 

Difference Vegetation Index, which is 

calculated by the red (band 4) and near-infrared 

(Nir, Band 5) bands of Landsat 8 images as 

follows: 

���� =
��� − ���

��� + ���
 

 
Table (1): Soil and vegetation emissivity values 

for bands 10 and 11 of Landsat 8 

Band 11 Band 10 Emissivity  

0.977  0.971  ƐS  

0.989 0.987  ƐV  

 

The spatial relationships between land 

surface temperature and vegetation index, 

proposed for the first time by Goward et al. 

(2002), were successfully applied to estimate 

the soil’s moisture content. Depending on 

vegetation and soil moisture, the LST, together 

with the vegetation index, creates a triangular 

space characterized by two physical bounds, i.e. 

wet and dry edges (Sandholt et al. 2002). The 

edges mentioned in the figure show the range of 

two situations, i.e., soil moisture and 

evapotranspiration (figure 3). 

Several indices can be calculated based on 

the triangular or trapezoidal space mentioned 

above. In this regard, Soil Wetness Index (SWI) 

is a highly important index that can successfully 

be used to model soil moisture conditions. The 

index is calculated through the following 

equation proposed by Mallick et al. (2009): 

��� =
����� − ���
����� − �����

 

where ��� stands for the observed surface 

temperature at a given pixel, �����  represents 

the minimum surface temperature and defines 

the wet edge, and �����  shows the maximum 

land surface temperature for ith NDVI, which is 

calculated via an empirical linear model as 

follows: 

����� = � + ������
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Figure (2): The conceptual diagram of the surface temperature–vegetation index in a triangular space 

(Mallick et al. 2009) 

 
2.4.  The data collected from field studies 

Vegetation types were studied in different parts 

of the study region using field observation. Then, 

the dominant vegetation types and the extent of 

their coverage were determined through the 

physiognomic-floristic method (Gilbertson et al. 

1985). Accordingly, with the help of 

physiographic maps at the 1: 25000 scale, the 

initial classification of vegetation types was 

performed based on the physiognomy and the 

main constituent species following field visits. 

Then, the percentage of vegetation coverage and 

its relative density were determined based on the 

samples taken from the dominant vegetation 

types. The sampling plot size was designated as 

20 m × 20 m (400 m2) and 10m × 10m (100 m2) 

for trees/shrubs and herbal vegetation species, 

respectively. 

 In each sampling plot, vegetation features 

were specified, including vegetation types, main 

species, concomitant species, distributing 

dominant species, percentage of vegetation 

coverage, and relative vegetation density. 

Moreover, the floristic list was provided based on 

the collected plant specimens and the photos 

taken of different species observed in the region. 

Then, the plant species were identified using the 

authoritative scientific sources for botanical 

plants, the vegetative forms and scientific names 

of which were presented based on the Raunkiær 

system. 

On the other hand, field-based LST (LST_G) 

was measured through a portable contact-free 

infrared thermometer (Scan Temp 330), which 

can measure the temperature rates ranging from -

50°C to 330°C. Furthermore, Cochran's formula 

in which the size of the community is unknown 

was applied to determine the sample size using 

the following equation (as proposed by Cochran 

(2007)): 

n =
����

��
                                                                                                      

eq. 1 

In the above equation, n represents the sample 

size, Z2 stands for the abscissa of the normal 

curve that cuts off an area α at the tails, d is the 

degree of precision, p shows the proportion of 

the population with its characteristic p = 0.5 

(assuming maximum heterogeneity, and q 

represents 1-p. t value, which can be found in the 

statistical tables. 

The variance of samples was primarily 

evaluated by initial sampling inside the twelve 

plots distributed over the study area. Then, based 

on the values of the initial sample's standard 
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deviation, α value (0.29) and Z value (1.06) were 

calculated for the sample size (n=26). 

The temperature rates were measured by 

averaging continuous measurements at a radius 

of 80 meters around the selected random points. 

Moreover, soil sampling was performed 

concerning the soil’s moisture measurement 

(SSM_G). Moisture sampling at each point 

consisted of four sub-samples randomly located 

70-80 meters away from each other around the 

sample point. Each sample was then mixed to 

obtain an identical sample. 

To carry out the sampling, two days were 

individually selected from spring and summer, 

which coincided with the Landsat 8 overpass 

times and dates. In this regard, a total number of 

fifty-two samples were collected from different 

vegetation types.  On the other hand, the 

samples’ moisture content was measured by 

subtracting pre- and post-drying soil weight at 

105 C ◌֯ in the oven for 48 hours, whose values 

were then presented in terms of the soil’s dry 

mass percentage. 

Furthermore, the relationship between the 

satellite-based SSM (SSM_S) and LST (LST_S) 

was evaluated in different vegetation types. 

Pearson’s statistical test was also conducted to 

evaluate the significance of the correlation 

between the field-studies-based measurement 

and the satellite estimates over various vegetation 

types. Finally, the mean comparison of the 

variables was conducted based on Duncan's 

statistical test to show whether or not the 

differences between the variables and vegetation 

types were significant. 

 

3. Results 

Based on the data collected from field studies, 

eight types of vegetation were identified. Table 1 

shows the summary of the results obtained from 

investigating vegetation in the study area. 

 
Figure (3): The map of vegetation types 
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Table (2): Vegetation types of the study area 

Vegetation Type Symbol  Area 
(ha) 

Elevation 
above sea level 

(m) 

Amygdalus scoparia-Pistacia atlantica Am-Pi 3338 1900-2300 

Acer monspessulanum-Pistacia atlantica Ac-Pi 1655 2100-2662 

Amygdalus spp. -Pistacia atlantica-Acer monspessulanum Am-Pi-Ac 2621 2000-2500 

Artemisia aucheri-Pistacia atlantica Ar-Pi 1538 1950-2150 

Amygdalus scoparia Am 401 1900-2050 

Artemisia sieberi –Amygdalus scoparia Ar-Am 1010 1850-2050 

Artemisia sieberi –Ebenus stellata-Cousinia desertii Ar-Eb-Co 990 1840-1920 

Cynodon dactylon Cy 8 2390 

Burned forest F 0.6 2060-2475 

Bare Land B 29 2357--2577 

Cultivated land Cu 7.6 2083-2099 

 
Table 3 shows the descriptive statistics of the 

moisture and temperature rates obtained from the 
field- and satellite-based measurements carried 
out in the sample points throughout two different 
periods investigated in this empirical study. 
Accordingly, on May 24, 2017, the minimum, 
maximum, and average temperature rates of the 
soil were 47 , 54.5 , and 51.01 , 
respectively. The rates increased on July 27, 
2017, when the second investigation was 
conducted, with the standard deviation getting 
slightly decreased.  

Similar results were found for soil moisture, 
with the minimum, maximum, and average rates 

of soil moisture being 15%, 48%, and 32% on 
the first date of investigation, respectively, 
which were slightly higher than the values 
recorded for the second period. As shown in 
table 3, temperature and moisture followed a 
reversal trend toward one another in the two 
periods mentioned. However, the results of the 
field studies-based LST/SSM were consistent 
with those found by the satellite-based 
estimates, following a similar trend. In general, 
figure 4 indicates a negative correlation between 
soil moisture and LST. 

  
 

Table (3): Descriptive statistics of field-studies-based and satellite-derived 
soil moisture/temperature at sample points 

Date Method Minimum Maximum Mean Std. Deviation 

M
ay 24, 2017

 

LST_G 47.10 54.60 51.01 1.82 

LST_S 45.50 51.00 48.60 1.41 

SSM_G 0.15 0.48 0.32 0.09 

SSM_S 0.24 0.50 0.36 0.07 

July 27, 2017
 

LST_G 51.30 57.90 54.68 1.69 

LST_S 50.40 54.10 52.12 1.09 

SSM_G 0.06 0.27 0.15 0.05 

SSM_S 0.07 0.26 0.18 0.06 

LST values are reported in degree Celsius (°C) units and the SSM values are 
presented in a range from 0 to 1  
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Figure (4): LST and SSM_S maps generated by the surface temperature–vegetation index  

in a triangular space on May 24 and July 27, 2017  

 

Figures 5A and 6A show the scatter plots of 
LST_G and LST_S developed for the two 
periods investigated in this study. Accordingly, 
the linearity of the relationship between the two 
variables under investigation was obvious (the 
R2 values of LST_G and LST_S being 0.702 
and 0.63 on May 24 and July 27, 2017, 
respectively). Similarly, a linear relationship 
was evidently found between SSM_G and 
SSM_S, with their correlation coefficients being 
0.765 and 0.818, respectively (as presented in 
Figure 5). Table 4 shows the results of 

Pearson’s correlation tests concerning the 
LST/SSM obtained from the direct field studies 
and satellite estimates at the 0.01 confidence 
level (2-tailed). Accordingly, the correlations 
between all variables were proved to be 
significant. Generally, it was found that soil 
moisture and temperature were negatively 
correlated with each other. Moreover, the 
highest correlation value (-0.889) was found in 
the SSM_S and LST_S pairs, and the lowest 
correlation was observed between the SSM_G 
and LST_G (-0.603). 
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Table (4): Correlation matrix of field-studies-based 
measurement and satellite-based estimates 

Date Variable LST_G LST_S SSM_G SSM_S 

M
ay 24, 
2017

 

LST_G 1    

LST_S 0.838 1   

SSM_G -0.603 -0.866 1  

SSM_S -0.841 -0.998 0.874** 1 

July 27, 
2017

 

LST_G 1    

LST_S 0.794 1   

SSM_G -0.731 -0.906 1  

SSM_S -0.794 -0.998 0.904 1 

 

 
Figure (5): Scatter plot of LST_G and LST_S on May 24, 2017 (A) and on July 27, 2017 (B) 

 

 
Figure (6): Scatter plot of SSM_G and SSM_S on May 24, 2017 (A) and on July 27, 2017 (B) 

 
According to the above-mentioned results 

and due to the existence of a significant 
correlation between satellite-based estimates 

and field studies, the relationship between the 
vegetation types and the satellite-based 
variables, that is the SSM_S/LST_S, was 
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investigated. On the other hand, a one-way 
analysis of variances (ANOVA) test was 
performed to find out whether or not the 
vegetation types exerted any influence on the 
moisture content and the surface temperature of 
the soil. To this end, first, the normality and the 
homogeneity of the variables’ variance, i.e., the 
main assumptions of using ANOVA, were 
verified. In this regard, the results of the 
Kolmogorov–Smirnov test and Levene statistics 
suggested that the variables were normally 
distributed. However, the equality of the 
variables’ variance in different vegetation types 
was rejected. 

Tables 5 and 6 show the results of the 
variables’ mean comparison made based on 
Duncan's statistical test, indicating a significant 
difference between the average temperature 
rates (α=0.05) in all vegetation types, except for 
AR_PI and AR_EB_CO on the first period and 
the CY and AM_PI on the second period 
investigated in this study. Furthermore, the 
SSM_S differences were found to be 
insignificant between AR_AM and AM 
vegetation types in the first period and between 
AM and CY vegetation types in the second 
period under investigation (Tables 7 and 8).

 
Table (5): Analysis of LST_S variance in different vegetation types on May 24, 2017 

 
Veg. Type 1 2 3 4 5 6 7 

AC_PI 315.82       
AM_PI_AC  316.64      

CY   318.32     
AM_PI    319.06    
AR_PI     320.56   

AR_EB_CO     320.75   
AM      321.30  

AR_AM       322.07 

 
Table (6): Analysis of  LST_S variance in different vegetation types on July 27, 2017 

Veg. Type 1 2 3 4 5 6 7 

AC_PI 320.88       
AM_PI_AC  321.73      

CY   323.24     
AM_PI   323.44     
AR_PI    324.00    

AM     324.36   
AR_AM      325.34  

AR_EB_CO       326.11 

 
Table (7): Analysis of  SSM_S variance in different vegetation types on May 24, 2017 

Veg. Type 1 2 3 4 5 6 7 

AR_AM 0.163       
AM 0.172       

AR_PI  0.207      
AR_EB_CO   0.235     

CY    0.258    
AM_PI     0.27   

AM_PI_AC      0.372  
AC_PI       0.413 

 



 
S. Moazzam, M. Hossein Mokhtari, A. Mosleh Arani, H.R. Azimzadeh, Gh. Moradi, F. Boomeh / Desert Ecosystem Engineering Journal (2023) 12 (8) 1-14 

12 

Table 8: Analysis of  SSM_S variance in different vegetation types on July 27, 2017 

Veg. Type 1 2 3 4 5 6 7 

AR_EB_CO 0.0995       
AR_AM  0.1347      

AM   0.1736     
CY   0.1799     

AR_PI    0.1931    
AM_PI     0.2095   

AM_PI_AC      0.2854  
AC_PI       0.3322 

 
4. Discussion  
The comparison of the results shown in Tables 5 
and 6 indicated that, apart from the types found 
in the last three rows, the arrangement of all 
vegetation types was the same in terms of 
average temperature in both periods of the 
study. However, compared to the first period, 
the surface average temperature was generally 
higher during the second period in the areas 
covered with different vegetation types. The 
higher temperature rate was well expected for 
hot months when the study continued for the 
second period. 

Nonetheless, the moisture conditions of 
different vegetation types did not follow the 
same trend in the two periods of the study as the 
temperature conditions did.  As can be seen in 
Tables 7 and 8, the first five vegetation types on 
the top of the tables were significantly different 
in terms of the soil’s moisture index. On the 
other hand, just the same as the surface 
temperature, the surface moisture index 
decreased more greatly in all vegetation types 
during the second period than it did throughout 
the first one. 

 It is worth mentioning that the moisture 
index is calculated by combining the 
temperature and the vegetation indices. 
Therefore, varying from the first period to the 
second one, the moisture variations found in 
different vegetation types could somehow be 
attributed to the ratio of the plant combinations 
observed in different plant types and the 
variations found in their coverage at the end of 
the growing season. 

The shadow of trees decreases the surface 
temperature, occurring specifically when grass 
cover, such as CY, degenerates earlier than 
shrubs and trees do during the growing season, 
with the moisture variations being more drastic 

in areas covered by grass. In other words, due to 
their extended roots, the grass types (CY) are 
affected by water deficit-induced stresses earlier 
than the shrubs and trees, especially when the 
weather begins to become hot, indicating the 
differences in moisture variations among the 
vegetation types studied during the second 
period.  

It should be noted that the variations found in 
surface moisture and temperature could also be 
affected by other factors, including the 
physiographic features of the earth's surface. 

 
Conclusion 
This study sought to investigate the influence of 
different vegetation types on surface 
temperature and moisture (that is, two important 
ecological parameters) in a protected area with 
natural vegetation. According to the data 
obtained from the field observations, it was 
found that the satellite-based data could be used 
with a relatively low rate of errors to estimate 
the temperature and the moisture content of the 
soil, which are considered as two important 
environmental parameters.  

Therefore, it could be concluded that various 
vegetation types may affect the surface 
temperature of an area differently. Similarly, as 
the investigation of the surface moisture 
variations obtained from the SWI index showed, 
in most cases different rates were recorded for 
the average moisture of different vegetation 
types. In other words, different vegetation types 
affect the variations of the soil’s surface 
temperature and moisture in a distinct way. 
However, the influence may vary due to 
variations in vegetation types’ growth periods or 
variations in their greenness.  

On the other hand, the biophysical 
characteristics and spectral reflectance’s can 
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significantly be different over cold and warm 
seasons (Guo et al. 2000; He et al. 2020). In 
addition, the physical properties and the dried 
remains of these vegetation types reduce the 
energy absorption and moderate the surface 
temperature. Therefore, as these factors could 
play a significant role in determining the natural 
habitat of different vegetation types, their 
influence is embedded in the characteristics of 
some given plants. 

 Natural growth in a certain geographical 
area may depend on some specific factors. 
However, as the results obtained from two 
periods of investigation showed, unchanging 
factors, such as the environment, could not be 
regarded as mere determinants of temperature 
and moisture variations. Rather, the type of 
plants and the extent of their greenness might be 
considered as some other influential ecological 
parameters in this regard. 
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