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ABSTRACT

Land surface temperature (LST) defines the normal heat of an area. LST is an important influencing
component of vegetation and moisture present in an area. Relationship between the LST and
Normalized difference vegetation index (NDVI) is strongly negative, and LST and Normalized
difference moisture index (NDMI) is also strongly negative but the co-relation with the NDVI and
NDMI result show the positive relationship. In the month of data acquisition and estimation outcome
express the increasing LST rate and decreasing NDVI rate. Consequences of the increasing Global
warming, deforestation, urban sprawl, and population is the main issue began to intensifying the Land
surface temperature. While the study period in the month of December, comparatively degraded the
health of the vegetation and the moisture also reduced but the land surface temperature rises up. The
Study area is also not exceptional in this regard. The south eastern part of the Kamrup district is highly
effected due to the deforestation and other man-made activities as it is noticed by the researchers after
close verification of their aspects like surface temperature, soil moisture etc. The South eastern part of
Kamrup district LST and its relation with NDVI and NDMI scientifically analysis with the help of
satellite imagery using the RS and GIS techniques. In the present study an attempt has been made to
analytically determining the relationship between the Land surface temperature (LST) with the NDVI
(Normalized difference vegetation index) and the NDMI (Normalized difference Moisture Index) and
their adverse effect on environment in the study area.
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INTRODUCTION

Land Surface Temperature (LST) can be defined as the temperature felt when the land surface is
touched with the hands or it is the skin temperature of the ground [1,2,3,10]. It is benefits for high
resolution data, consistent and repetitive coverage and able to prepare map of the earth’s surface
condition [4]. Land surface temperature (LST) is a significant parameter in surface and atmospheric
systems which can be used to describe the physical processes of energy and water exchange and their
effect on the environment. In more general terms LST can be defined as hotness of surface of earth,
from RS satellite’s perspective, the surface is whatever it sees when it looks through the atmosphere
to the ground [12]. NDVI is highly useful in detecting the surface features of the visible area which
are extremely beneficial for municipal planning and management [7]. Usually spatio-temporal surface
temperature fluctuated all over the Assam due to prevailing monsoon and typical terrain condition of
the area. In the specific estimated time from the month of November it is observed decreasing trend of
temperature and simultaneously the NDVI and NDMI also decrease. Increasing NDVI threshold value
denoted that health condition of the vegetation is very well but the decrease threshold value indicates
the less vegetation index which is well substantiated in case of south eastern part of the Kamrup
district. The remote sensing data has many application areas including: land cover classification, soil
moisture measurement, forest type classification, measurement of liquid water content of vegetation,
snow mapping, sea ice type classification, oceanography [8]. There are several ways to retrieve land
surface temperature using satellite imagery [5]. Earth’s surface features are monitored using remote
sensing multispectral imageries on regular basis and among them vegetation dynamics plays a vital
role as it has an influence on regulating the global climate and also reducing and predicting the effects
of global warming [9]. Data obtained from remote sensing are based on the reflectance properties of
the target and vegetation has higher reflectance in the near infrared regions of the electromagnetic
spectrum [10]. The remote sensing method of estimating surface temperature has the following
advantages; large area coverage, ability to estimate temperature in accessible areas, very efficient and
effective method, and above all, is cost effective [5]. Therefore, in case of south eastern part of Kamrup
district the Remote sensing date widely used to determine the influencing aspects. According to surface
object reflectance LST has been changed and acquiring information showed LST influences the
negative impact on NDVI and NDMI in the study area.

STUDY AREA

The present study area extends over the 91°54'27.912"E to 91°0'12.242”E longitude and 26°9'48.128'N
to 25°49/28.577"N latitude. The mighty Brahmaputra River flowing through the middle of the study
area. The study area bounded by Darrang, Nalbari districts and Meghalaya state in the north and south,
on the other hand the district is covered with and Marigaon and Goalpara district in the east and western
part containing 2750.40 km?. The topography of the focus area is characterised by the typical terrain
condition like floodplain and rarely found the hills and hillocks in the southern part of the district as
the region is situated in the tropical monsoon climate area. In this area mostly covered with deciduous
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trees along with small patch of the evergreen trees. In the month of December, the deciduous forests
lose their leaves.
Figl: Locational Map
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DATABASE AND METHODOLOGY
To carry out the work basically used study area data is collected from the secondary sources. Among
the other sources USGS earth explorer is the main source of the data collection. Basically, to find out
the result of the study the Landsat -5 data used for the year of 2010 and Landsat — 8 for the year 2020.
Landsat-8 (OLI) data Band -10 and Band -6 thermal band are used for the LST calculation and RED,
NIR and SWIR band are used. RS and Arc GIS software has been used to find out the threshold value,
mapping and analyzed and relationship. To prepare the NDVI and NDMI map along with calculation
all the above-mentioned data are used. The correlation calculation has been done with the help of using
the Microsoft Excel software. The following formula has been adopted to prepare and find the various
maps and results of the study area. These are:

1) Top of Atmosphere (TOA) Radiance: LA= ML*Qcal +AL

2) Brightness Temperature: BT=K2/In(k1/LA+1)-272.15

3) Normalized Difference Vegetation Index: NDVI= (NIR-RED)/(NIR+RED)

4) Land Surface Emissivity (LSE): PV=[(NDVI-NDVI min)/(NDVI max + NDVI min)]"2

5) Land Surface Temperature (LST): LST = (BT/1)+ W* (BT/14380)*In (E)

6) Normalized Difference Moisture Index: MNDI = (NIR-SWIR)/(NIR+SWIR) (Rabha et

al.2020)
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RESULTS AND DISCUSSION

Fig2: flow chart

From the analysis of the satellite images by using different geospatial tools the result has been found
that the Land surface temperature rate is decreased. Therefore, it has a bit influence on the vegetation
coverage and soil moisture condition of the study area. Average 1°c land surface temperature has been
decreased in the month of December during the 10 years evaluations period of time. On the other hand
NDVI threshold value and NDMI threshold value show that the decrease throughout the years.
Depending upon the surface object LST fluctuated.
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Fig3: LST Maps (a) 2010,(b) 2020
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RELATIONSHIP WITH LST AND NDVI

The relationship with the LST and NDVTI has been calculated and it is found that the strong negative
co- relation R?=.836(2020), R?=0.923(2010) among the LST and NDVI. The maximum LST threshold
value 23(2020), 24 (2010) and minimum threshold values are 14(2020) and 15(2010). The NDVI map
result shows the highest threshold value 0.462(2020), and 0.714(2010). It refers to the healthy
vegetation of the study area and lowest value displayed on the maps 0.002 (2020) (-0.141) (2010) it

indicates the water as well as the built up area.
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Fig 4: LST and NDVI Co- Relation Graph (a) 2020,(b) 2010

Relationship with LST and NDMI

The soil moisture is depending on the climate and land surface temperature which is also depends upon
the land use and vegetation covered of an area. In the present study area the relationship with LST and

NDMI is approaching towards negative where the regression value is R>= 0.516 (2020), R*=0.771
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Fig5: NDMI maps (a) 2010, (b)2020
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Fig 6: LST and NDMI Correlation Graph (a2)2020,(b)2010

RELATIONSHIP WITH NDVI AND NDMI
The relationship in between NDVI and NDMI is found strong positive trend where, correlation is R*=
0.785(2020), R?>=0.946. The decrease value of NDVI and NDMI value refers to sandbar, river, built-
up area and the fellow land area where vegetation cover is less and also the soil moisture is less. On
the other hand NDVI and NDMI threshold value is hierarchically higher orderly spread in southern
part of the district which is far away from the town area.
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Fig7: Co- relation graph NDVI and NDMI (b)2010,(2)2020
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Fig8: Normalized Difference Vegetation Index Map,2010(a),2020(b)

CONCLUSION

After the analysis of south-easten part of the Kamrup district the result shows a significant decreasing
trend on the land surface temperature. At the same way the value of Normalized Difference Vegetation
Index threshold also decreased during evaluation period. In the month of december the satellite
imagery Landsat-5 and landsat-8 reflected the less amount of the brightness and radiance, at the same
time the health of the vegetation is found comparatively unhealthy because of the influnce of the soil
moisutre and prevailling dry season of the area. After the close varification, calculation and analysis
of all the three vital parameters i.e. LST, NDVI,and NDMI are it has been found that all are co-related
with each other depending upon the time the values are decreased. To grow or to sustain a healthy
environment for the survival of bio-diversity in a region like South-eastern part of the Kamrup district
it is not suitable as the result found in the present study. Apart from the traditional methods the modern
tools and technology like GIS and Remote sensing are more helpful for the sustainable development
and future planing. Definitely it will help to cope with the different enivronmental problems like
deforestation, global warming, greenhouse effect etc. as covering the news limelight.
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