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Extended Abstract
Introduction
elements,

Climatic especially

temperature,  precipitation, and
humidity, fluctuate over time due to
climatic anomalies and atmospheric
behaviors. Every year, farmers,
industrialists, and other related
institutions suffer huge losses due to
the irregularity of these fluctuations.
Therefore, examining and
understanding these  fluctuations
greatly  contributes to  macro-
planning, especially water resources
management (Nazaripour et al., 2015:
101). Air temperature and land
surface temperature have been key
variables in hydrological, ecological,
and climatic studies, and many land
surface processes such as
photosynthesis,  respiration, and
evaporation are regulated by air
temperature. In this regard, awareness
of spatial changes in air temperature
on a large scale seems necessary for
conducting climate, meteorological,
and hydrological studies and
investigations (Parviz et al.,, 2011:

22).

It is clear that other factors such as
vegetation cover, land use changes,
etc. are involved in studying air
temperature on  large  scales.
Therefore, remote sensing techniques
have a significant ability to interpret
terrestrial phenomena at different
spatial and temporal scales due to the
collection of spatial data on a large
scale, the ability to repeat satellite
data acquisition at intervals of several
hours to several days over a period of
months or years (high spatial and
temporal  resolution), and the
timeliness of the data. (Fathifard et al.,
1402: 197). Accordingly, identifying
spatial patterns of air temperature is
one of the most important goals of
climatologists and other
environmental science specialists,
which has been made possible by
using satellite data (Mohammadi et
al., 2017: 132). Therefore, the main
goal of this study is to monitor some
biophysical parameters and their
impact on  the  temperature
characteristics of the Bakhtegan-
Maharloo watershed using remote
sensing indicators and geostatistical

analyses. The results of this study can



provide solutions to improve the
management of natural resources such
as vegetation and water cover at the
basin level and to protect these
biological resources in the face of
challenges caused by climate change.
Data and research method

To achieve this goal, two data sets
were used. The first set includes
monthly data on average, maximum,
and minimum temperatures in March
during the statistical period 1991-
2020, which were obtained from
synoptic  meteorological  stations
located in and around the study basin.
The other group of data used in this
research was Landsat 5 and 8 satellite
data from March of the respective
years, which were extracted through
the Google Earth Engine system.
Normalized Difference Vegetation
Index (NDVI),
Difference Water Index (NDWI), and
Land Surface Temperature (LST)

Normalized

were extracted and used from Landsat
5 (TM) and Landsat 8 (OLI/TIRS)
satellite data series through Google
Earth Engine with a time interval of
16 days and a spatial resolution of 30

meters. Landsat satellite images were

selected due to their long-term
temporal coverage, ability to record
environmental changes with high
accuracy, and wide spatial coverage
(Sadeghinia et al., 2012: 71). This
study used the Pearson correlation
method and multivariate regression to
examine the relationship between air
temperature and related indicators.
Multivariate regression explains the
variance of the dependent variable
through the participation of two or
more independent variables
(Asakereh, 2011: 238). To reveal the
relationship between the variables
NDWI, NDVI, LST and the climatic
parameters of mean, maximum and
absolute minimum temperature, hot
spot analysis and Gi* statistic were
used in the geographic information
system environment. In this method,
the Z-score is calculated and shows in
which areas the data are distributed in
clusters with high values (hot spots)
or low values (cold spots).
Discussion

Examining the correlation of indices
with the mean and absolute
maximum, the LST index has the

highest correlation in 2009, such that



as the earth's surface temperature
increases, the absolute maximum
temperature also increases. Then, the
NDWI index and the absolute
maximum temperature have a
correlation of r=-0.27 and the NDVI
index has an inverse correlation of -
0.17 in the relevant basin. The results
of the correlation of  the
aforementioned indices and the
absolute  minimum  temperature
indicate that the correlation between
the LST index and the absolute
minimum temperature was r =0.42 in
2009 and March, while other indices
also had a small correlation with the
absolute minimum temperature. The
multivariate regression coefficient R
is 0.504. This means that the three
independent variables entered into the
model have established a proper
linear relationship with the dependent
variable, the average temperature in
March 2009. The regression analysis
model of the relevant indicators and
the absolute maximum temperature
also had similar results to the average
temperature model. In the absolute
minimum regression model, the

correlation values Dbetween the

NDWI, NDVI index and the absolute
minimum temperature were also low.
In the modeling, only the March land
surface temperature had a proper
linear relationship.

Conclusion

An examination of the trend of
changes in the NDWI index in the
Bakhtegan-Maharlu basin showed
that since 2006, the area of water
bodies has decreased significantly. In
the final analysis, the integration of
data from NDVI, NDWI, land surface
temperature (LST), Pearson
correlation  analysis, multivariate
regression, and hot spot analysis
showed that the increase in average
air temperature, absolute minimum
and maximum air temperature in the
Bakhtegan-Maharlu basin, It is not a
single process, but rather the result of
a multi-layered causal link between
the continuous decline of surface
water resources and the destruction of
vegetation in vulnerable areas, and
especially the increase in surface
temperatures. The temporal-spatial
pattern of these factors, especially in
the southern and southeastern areas of

the basin, shows that the simultaneous



decrease in NDWI and NDVI, Keywords:  Temperature  changes;

especially from 2006 to 2020, has led Bakhtegan-Maharlu ~ watershed;  Land

to the expansion of high-intensity Surface Temperature (LST); Multivariate

thermal clusters. Regression; Hot Spot Analysis
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