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Abstract: One of the most serious environmental 

concerns facing humanity today is global warming, 

and the measurement of rising urban warming using 

Land Surface Temperature is becoming more and 

more common. Significant environmental damage is 

caused by the extraction and use of natural resources, 

particularly over land surface. Any city's ecological 

health is greatly influenced by its land surface 

temperature, which is strongly correlated with the 

normalized difference vegetation index. This study 

investigates the relationship between the Normalized 

Difference Vegetation Index and Land Surface 

Temperature for metropolitan regions using remote 

sensing and Geographic Information System 

methodologies. As a case study, Guwahati City is 

used to understand the spatial relationships between 

NDVI and LST in an urban setting. The technique 

employs satellite images and GIS data to derive 

NDVI and LST values, which are then analysed and 

contrasted to provide pertinent findings. This study 

aims to assess the relationship between NDVI and 

LST, pinpoint the factors influencing it, and provide 

useful data for urban planning and environmental 

management. 

 

Keywords: Guwahati City, Remote Sensing, GIS, 

LST, NDVI, Correlation. 

 

I. Introduction 
The continuation of life on Earth depends on 

the enormous network of interrelated processes that 

comprise its ecosystem. From vast deserts to dense 

forests, from vast seas to breathtaking mountains, our 

planet is home to a diverse range of habitats that 

support numerous species. However, human 

activities like pollution, deforestation, and climate 

change are increasingly endangering this delicate 

balance. Elevated temperatures, severe weather, and 

a reduction in biodiversity are already apparent 

consequences. For many species to survive, as well 

as for present and future generations, environmental 

protection is crucial. By adopting sustainable 

behaviours and promoting global collaboration, we 

may endeavour to build a more resilient and healthier 

ecosystem for all species on Earth. 

The land surface temperature, or LST, is the 

temperature at a certain location on the surface of the 

earth. It is interchangeable with land surface air 

temperature, sea surface temperature, and global 

temperature (Talukdar, 2020). Anthropogenic heat 

discharges from energy use, increased land surface 

coverage from artificial materials with high heat 

capacities and conductivities, and a corresponding 

decrease in vegetation and water-pervious surface 

that lowers the surface temperature through 

evapotranspiration all contribute to an increase in 

land surface temperature (Kumar et al., 2012).  It is 

an essential component of all physical processes 

involving surface energy and water balance, both 

locally and globally (Malik, Shukla, & Mishra, 

2019). Urban heat islands and ecological comfort 

zones are often identified using the land surface 

temperature, which is derived from a range of 

remotely sensed data sources. Even within a very 

small, diversified metropolitan region, LST can vary 

greatly over a vast, homogenous land surface (Guha 

& Govil, 2020). Evapotranspiration, climate change, 

the hydrological cycle, vegetation monitoring, urban 

climate, and environmental research are just a few of 

the numerous areas in which LST is widely used. 

When recorded over a long period of time, LST may 

be evaluated to determine climatic patterns and is 

also utilized in vegetation stress models. The LST 

and satellite-based thermal infrared (TIR) 

measurements are directly connected by the radiative 

transfer equation.  LST is crucial for many 

environmental processes and applications, including 

hydrology, agriculture, land-use planning, urban heat 

island monitoring, and climate research. By 

monitoring changes in LST over time, scientists can 
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get additional insight into climate trends, land surface 

dynamics, and the impacts of human activities on the 

environment. Every LST-related study uses NDVI, 

which is an essential component of LST derivation 

methods (Guha & Govil, 2020). The Normalized 

Difference Vegetation Index (NDVI) is a common 

technique that uses measurements of red and near-

infrared reflectance to help distinguish between 

vegetation and non-plant regions and estimate the 

amount of above-ground green vegetation cover. The 

NDVI is a vegetation indicator that is widely used in 

town planning, LST monitoring, vegetation mapping, 

and land use/land cover (LULC) mapping. In 

accordance with usual procedure, the NDVI was 

computed using Landsat bands 2 (Red) and 4 (Near-

Infrared): (NIR-RED) / (NIR+RED) = NDVI where 

RED is the cell's red band value and NIR is its near-

infrared band value. The Normalized Difference 

Vegetation Index (NDVI) measures the amount and 

quality of vegetation on the ground surface. NDVI 

spatial composite images are intended to facilitate the 

distinction between green vegetation and bare soils. 

NDVI has been used to indirectly assess rangeland 

carrying capacity, agricultural yields for different 

crop types, the cumulative effect of rainfall on 

vegetation over a certain time period, and the 

environment's suitability as a home for different 

animals, pests, and illnesses. 

There are several reasons why remote 

sensing experts are interested in the fascinating 

relationship between LST and NDVI. Remote 

sensing experts from all around the world are drawn 

to the fascinating relationship between LST and the 

Normalized Difference Vegetation Index (NDVI). 

Time and place have a significant impact on the kind 

and intensity of this encounter. NDVI and LST have 

been found to be negatively correlated, and in urban 

settings, a rise in plant cover is associated with a fall 

in surface temperature (Chauhan, 2023). There is a 

somewhat greater negative association between the 

vegetation percentage and LST (Weng, Lu, & 

Schubring, 2004). Temperatures are lower in areas 

with vegetation and bodies of water than in urban 

areas (Joshi & Bhatt, 2012). In the winter, LST and 

NDVI are positively correlated, but in the summer, 

they are negatively correlated (Sun & Kafatos, 2007). 

The history of LST and NDVI extraction 

using remotely sensed TIR data stretches back to the 

1970s, and it has garnered significant interest. 

Technology for remote sensing offers a special means 

of assessing LST globally. Applications of remote 

sensing are necessary to track changes in the 

spatiotemporal land cover with respect to 

fundamental physical characteristics, as well as 

surface radiance and emissivity data. The advantages 

of remote sensing include the availability of high-

resolution data, regular and repeatable coverage, and 

the capacity to map the surface conditions of the 

globe. Surface temperature may be quantitatively 

measured using thermal infrared (TIR) sensors in 

various land cover classifications. This article uses 

satellite pictures to calculate the normalized 

difference vegetation index and land surface 

temperature of Guwahati City in order to establish the 

link between NDVI and LST. 

 

Study Area 

Guwahati City, which is a part of Assam's 

Kamrup Metropolitan District, is the entry point to 

northeastern India. It was once known as 

Pragjyotishpur, or the City of Eastern Light. 

Guwahati City is located on the Brahmaputra River's 

south bank plain. The city extends longitudinally 

from 91°38'0"E to 91°51'30"E and latitudinally from 

26°5'0"N to 26°13'0"N. The study area is included in 

the Guwahati Municipal Corporation. The study area 

is situated on an undulating plain between 50 and 55 

meters above mean sea level. A distinctive valley 

scenery is created by the topography, which is 

surrounded by a semicircle of green hills. From June 

to September, there are significant monsoon rains and 

a humid subtropical climate. Guwahati is located 

between the banks of the Brahmaputra River and the 

slopes of the Shillong plateau. The Guwahati 

Metropolitan Development Authority is in charge of 

planning and development for the greater Guwahati 

Metropolitan Area. Guwahati City has a total land 

area of 176.2 square kilometres. There are 9,57,352 

people living there overall, with 4,95,362 men and 

4,61,990 women, according to the 2011 census.  
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Fig. 1 Locational map of the Study Area 

 

Database and Methodology 

The following steps were used in order to get LST 

and NDVI for the study area: 

Compared to Landsat 8 and 9, the LST computation 

for Landsat 5 is done using a different technique. 

Following this processes, Landsat 5 image LST maps 

were produced. Band 6 of Landsat 5 image was 

utilized to compute the surface temperature for the 

year 2000.  

 

Conversion of DN to radiance 

Lλ = [(LMAXλ − LMINλ) / (QCALMAX − 

QCALMIN)] ∗ (QCAL − QCALMIN) + LMINλ 

Conversion of radiance into brightness 

temperature 

T = K2 / ln (K1 / Lλ + 1) (Khan et al., 2022) 

Where,  

K1 = Calibration constant 1  

K2 = Calibration constant 2  

T = Surface temperature (Gorgani et al., 2013) 

The measured temperatures were expressed in 

Kelvin. The temperature was converted from Kelvin 

to degree Celsius using the following relation (Khan 

et al., 2022). 

T(⁰C) = T(K) − 273.15 

An alternative method is utilized for the LST 

computation for Landsat 9. The technique resulted in 

the creation of Landsat 9 image LST maps using 

ArcGIS software. For the year 2024, the surface 

temperature was calculated using band 10 of the 

Landsat 9 image.  

Calculation of top of atmospheric (TOA) spectral 

radiance 

Lλ = ML * Qcal + AL 

Where,  

Lλ = TOA spectral radiance (Watts/ (m2 * sr * μm))  

ML = Radiance multiplicative Band (No.)  

Qcal = Quantized and calibrated standard product 

pixel values (DN) 

AL = Radiance Add Band (No.) (Talukdar, 2020) 

TOA to brightness temperature conversion 

The thermal constant in the metadata file was used to 

convert the TIRS bands data from spectral radiance 

to brightness temperature after the digital numbers 

were converted to spectral reflectance (Avdan & 

Jovanovska, 2016).  

BT = K2 / ln (K1 / Lλ + 1) − 272.15 

Where, 

BT = Top of atmosphere brightness temperature (°C)  

Lλ = TOA spectral radiance (Watts / (m2 * sr * μm))  

K1 = K1 Constant Band (No.)  

K2 = K2 Constant Band (No.) (Talukdar, 2020) 

 

Calculation of NDVI 

The NDVI was calculated using Landsat's visible and 

near-infrared bands. Since the amount of vegetation 

is a significant influence and the NDVI has been used 

to determine overall vegetation conditions, it is 

necessary to calculate the NDVI (Putri, Ismail, & 

Idroes, 2021). 

NDVI = (NIR – RED) / (NIR+ RED) 

Where,  

RED = DN values from the RED band  

NIR = DN values from Near-Infrared band 

(Talukdar, 2020) 

Proportion of vegetation (PV) 
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PV = [(NDVI − NDVImin) / (NDVImax − NDVImin)]2 

(Jiménez-Muñoz et al., 2009) 

Where,  

PV = Proportion of Vegetation 

NDVI is the normalized difference vegetation index. 

The lowest and greatest values of the NDVI are 

denoted by NDVImin and NDVImax, respectively 

(Jiménez-Muñoz et al., 2009). 

Land surface emissivity 

ε = m * PV + n 

Where,  

E = Land Surface Emissivity  

PV = Proportion of Vegetation (Talukdar, 2020) 

Land surface temperature (LST) 

LST = BT / 1 + (λ(BT) * ln(ε)/ρ) (Mustafa et al., 

2020) 

Where,  

LST is Celsius, BT is the at-sensor brightness 

temperature in Celsius, λ (11.5 μm) is the wavelength 

of the emitted radiance: ρ = h ∗ c/σ = 1.438 ∗ 10−2 

mK, σ is the Stefan–Boltzmann constant, h is 

Planck’s constant, c is the velocity of light, and ε is 

the land surface emissivity (LSE) (Mustafa et al., 

2020) 

 

II. Results and Discussion 
Guwahati and the surrounding area make 

comprise the present study region, which is 

approximately 176.2 square kilometres and covers a 

sizable chunk of Assam's Kamrup metropolitan 

district. Guwahati is located between latitudes 

26°5'0"N to 26°13'0"N and longitudes 91°38'0"E to 

91°51'30"E. It is a part of the Kamrup metro district 

(Fig.1). Throughout its history, the city, which is the 

most significant in all of northeastern India, has seen 

many areas of expansion. The necessity to deal with 

growing population pressure was the primary cause 

of this city area extension. 

 

Normalized Difference Vegetation Index 

The most widely used vegetation measure, 

NDVI, was employed in this study to ascertain the 

seasonal association with LST. The NDVI has a value 

between -1.0 and +1.0. Greenery is present when the 

NDVI is positive. Greenness rises as the positive 

NDVI rises. However, this NDVI threshold limit 

fluctuates depending on the climate. Different LULC 

categories are extracted using NDVI (Chen et al. 

2006). In general, NDVI readings are higher during 

the rainy season than during the dry season (Guha, 

2021). Red and near-infrared reflectance data are 

used to calculate the amount of above-ground green 

plant cover using the Normalized Difference 

Vegetation Index, a common method that aids in 

distinguishing between regions with and without 

vegetation. Denser and healthier vegetation is 

indicated by higher values, whereas less vegetation or 

areas without any vegetation are indicated by lower 

values. The NDVI values fall between -1 and 1.  

 

 

Fig. 2 NDVI Map of Guwahati City, 2000 and 2024 

 

Table 1 NDVI value and area coverage, 2000 

Class NDVI Value  Area (in sq. km) 

Low -0.4 – 0.11 10.9 

Moderate 0.12 – 0.3 41.6 

High 0.31 – 0.45 66.6 
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Very High 0.46 – 0.71 57.1 

  Total: 176.2 

 

Table 2 NDVI value and area coverage, 2024 

Class NDVI Value  Area (in sq. km) 

Low -0.071 – 0.092 53.9 

Moderate 0.093 – 0.13 71.2 

High 0.14 – 0.2 42.9 

Very High 0.21 – 0.4 8.2 

  Total: 176.2 

 

The NDVI values for 2000 and 2024 are 

between -0.4 and 0.71 and -0.071 and 0.4, respectively, 

according to tables 1 and 2. The fast population 

expansion, industrialization, urbanization, road 

construction, infrastructure development, and other 

factors that have a significant influence on climate and 

temperature have caused the average maximum NDVI 

value to rapidly decline over the course of 24 years, 

from 0.71 to 0.4. Barren areas, sand, shrubs, and 

grasslands are typically linked to low and negative 

NDVI values. The majority of Guwahati City's hilly 

areas have more active vegetation cover than the city's 

plain areas, as seen in Fig. 2. Green colour indicates 

active or high vegetation cover in Fig. 2, whereas red 

colour indicates inactive vegetation, residential land 

cover, highway roads, bare soil, and water bodies. The 

NDVI map for 2024 shows a large region under red, 

which is a sign of an increase in residential land cover, 

highway roads, barren soil, industrial area, etc. 

Additionally, there are a few green patches in the built-

up region, indicating the presence of parks or other 

vegetation. Additionally, there are hints of the 

existence of an agricultural region outside of the city. 

 

Land Surface Temperature 

The temperature at the interface between the 

Earth's surface and its atmosphere, or the temperature 

at a specific spot on the surface, is known as land 

surface temperature (LST). It is interchangeable with 

land surface air temperature (LSAT), sea surface 

temperature (SST), and global temperature (GT). The 

average surface temperature of a surface specified in 

the covering of a pixel with different types of surfaces, 

as well as the equilibrium of the atmosphere, surface 

energy, thermal characteristics of the surface, and 

subsurface media, all have an impact on land surface 

temperature (LST). At both local and global 

dimensions, it is a crucial factor in all surface energy 

and water balance physical processes.  In addition to 

its climatic significance, LST is crucial to land surface 

processes because it regulates the sensible and latent 

heat flux exchange. The measurement of the Earth's 

surface temperature using satellite or aerial sensors is 

referred to as "land surface temperature" in remote 

sensing. Understanding environmental processes and 

monitoring long-term changes in the Earth's surface 

temperature depend on it (Chauhan, 2023). LST is a 

crucial measure since it provides information on the 

thermal energy balance of the Earth's surface. It 

facilitates the understanding of several processes, such 

as the movement of energy between the atmosphere 

and the land, the identification of hotspots and heat 

anomalies, the assessment of urban heat islands, the 

monitoring of plant health, and the investigation of 

climate change consequences (Chauhan, 2023). The 

relationship between LST and land surface materials 

is the same. Different types of land surface materials 

affect the temporal variations of LST. Whereas barren 

ground or built-up surface raises LST, green space and 

water area reduce it. As a result, plant and water 

surfaces significantly decline while built-up or barren 

land surfaces rise. The primary cause of the seasonal 

variation in mean LST is land conversion. The mean 

LST thus rose dramatically. South and most of the 

central parts of the study area, which are under high 

built-up area, experience higher LST values. The 

lower values of LST are observed in some parts of 

north, east and south west of the city because of the 

presence of parks, scattered trees, wetland and water 

body (Deepor Beel and Brahmaputra River 

respectively). 

Once more, the temperature of the land 

surface is affected by urbanization. Compared to non-

urban areas, urbanized and industrial areas have 

comparatively higher temperatures. Urban Heat Island 

is the outcome of the earth's surface temperature rising 

due to rapid urban and industrial expansion. One of the 

main causes of UHI is the heat produced by urban 

structures and other heat sources when they absorb and 

reradiate solar light. The cause is anthropogenic 

activity, including population explosions, increasing 

emissions, air pollution, thermal power plants, 

greenhouse gas emissions, energy use, and so on. Poor 

living conditions, higher energy use, elevated ground-

level ozone, an increase in diseases and fatalities, and 

a detrimental impact on the ecosystem and climate 



 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 6, Issue 4, Jul. – Aug., 2026, pp: 458-471                         ISSN: 3048-6874  

www.ijhssm.org                                                      

 

 

 

DOI: 10.35629/6874-0604458471   | Impact Factor value 7.52 |   ISO 9001: 2008 Certified Journal       Page 463 

change are just a few of the major problems that UHI 

may cause. Buildings, roads, factories, and other 

infrastructure-related areas absorb more visible and 

near-infrared light due to their impermeable surfaces, 

which are the cause of heat creation. The urban 

environment must vary over time in order for 

economic growth to occur, which in turn affects the 

urban surface temperature. 

Fig. 3 LST Map of Guwahati City, 2000 and 2024 

 

Table 3 LST value and area coverage, 2000 

Class LST Value  Area (in sq. km) 

Low 19.73 – 22.5 21.7 

Moderate 22.51 – 25.28 141.4 

High 25.29 – 28.05 12.9 

Very High 28.06 – 30.83 0.2 

  Total: 176.2 

 

Table 4 LST value and area coverage, 2024 

Class LST Value  Area (in sq. km) 

Low 21.73 – 24.7 1.1 

Moderate 24.71 – 27.66 69.1 

High 27.67 – 30.63 104.3 

Very High 30.64 – 33.6 1.7 

  Total: 176.2 

The regional distribution of surface 

temperature within the watershed is depicted in LST 

maps (Fig. 3). Due to the various land cover classes' 

disparate physical characteristics, the watershed's 

LST maps show distinct thermal signatures. Tables 3 

and 4 provide the statistics displaying the lowest and 

greatest LST values. The LST values for 2000 and 

2024 are between 19.73⁰C and 30.83⁰C and 21.73⁰C 

and 33.6⁰C, respectively, according to tables 3 and 4. 

From the fig. 3, it was obtained that highest land 

surface temperature is existing at plain area of 

Guwahati City with no vegetation cover. Water 

bodies and vegetation cover area shows 19.73⁰C – 

22.5⁰C in 2000 which has further risen to 21.73⁰C - 

27.66⁰C in 2024. On the other hand, built-up land has 

shown LST of 25.29⁰C - 30.83⁰C in 2000, which has 

further increased up to 27.67⁰C - 33.6⁰C in 2024. 

After an analysis of the research area's land surface 

temperature parameter, it is shown that areas with low 

NDVI values have high land surface temperatures, 

whereas areas with high NDVI values have low 

levels of surface temperature. High LST values are 

the outcome of the research area's ongoing 

urbanization and infrastructure development.  
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Fig. 4 NDVI Trend from 2000 to 2024 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 LST Trend from 2000 to 2024 

 

Correlation between NDVI and LST 

The current study examined the link 

between LST and NDVI using Pearson's correlation 

coefficient approach. The value of the correlation 

coefficient (r) ranges from -1 to +1. A perfect positive 

correlation is represented by a number of +1, whereas 

a perfect negative correlation is represented by a 

value of −1. Neutral correlation is represented by r = 

0. On different LULC categories, the LST-NDVI 

connection emerges. For the LST-NDVI connection, 

each LULC category produces a unique correlation 

coefficient value. Additionally, the study assesses the 

LST-NDVI correlation's seasonal fluctuation. The 

land surface temperature may fluctuate as a result of 

NDVI changes since it is highly prone to changes. 

Although there was no discernible consistency, the 

connection between the NDVI and LST varied from 

season to season. The relationship between NDVI 

and LST is seen in the fig. 6 for 2000 and 2024.We 

have seen values of R are -0.3507 and -0.4119 for the 

year of 2000 and 2024 respectively (fig. 6). Which 

indicated a negative relationship between the NDVI 

and surface temperature. This clearly shows that the 

LST is connected adversely and substantially using 

NDVI. Consequently, regions with less vegetation 

have higher land surface temperatures, and vice-

versa. The southern and some parts of central areas 

are relatively hot with less vegetation index, whereas 

the surface temperature of hilly areas keeps on 

decreasing with a bit increase in vegetation index. 
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The water body's capacity to absorb heat during the 

day may be the cause of the low LST that was noticed 

there. Hence, there is a negative correlation between 

NDVI and LST in the urban regions of the Guwahati 

City proved to be right. 

 

 

 
Fig. 6 Correlation between NDVI and LST, 2000 and 2024 

 

Impact of land use and land cover (LULC) 

Land is a natural resource that defines the 

surface of the earth's terrestrial topography. Growing 

human demands are putting tremendous strain on the 

land, which is changing the land cover. Despite being 

distinct yet related ideas, LULC is frequently used 

interchangeably with one another. The arrangements, 

actions, and inputs made by people to alter or 
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preserve a specific type of land cover are referred to 

as land use. Land cover and its anthropogenic causes 

are intimately related in this notion of land use. 

Although land use is primarily thought of as a local 

issue, it is becoming more global due to current 

trends in commerce, urbanization, cross-border 

acquisition, and changes in the climate and 

environment. The biophysical cover found on Earth's 

surface is known as land cover. LULC is the most 

significant component that significantly affects the 

rising trend of surface temperature and NDVI in 

urban areas.  Generally speaking, LULC Change, 

sometimes referred to as land change, uses two 

distinct arrangements to help identify changes in the 

surface features of the earth's landscape. The loss of 

biodiversity, forest fragmentation, and atmospheric 

interaction are all impacted by LULC change, which 

has been identified as a major driver of climate 

change at both regional and temporal scales. It is now 

one of the main concerns for managing natural 

resources and tracking climate change. Due to its 

effects on terrestrial ecosystems, including forestry, 

agriculture, and biodiversity, changes in the LULC 

have been designated as a high priority at the 

international, national, and regional levels. To make 

the city more sustainable and liveable, a system for 

routine monitoring of connected factors and their 

effects must be developed. Numerous LULC-NDVI 

connection categories show correlations between 

LST and NDVI. In general, land use has both positive 

and negative effects on plant cover and surface 

temperature, but land cover has a positive impact on 

NDVI and LST. The seasonal fluctuation of the LST-

NDVI association with land use is also assessed in 

this study. 

 

III. Findings 
Aspects of city LULC and change dynamics, LST, 

NDVI, and heat stress are all included in the research. 

The following are the study's main conclusions based 

on the outcomes and results. 

1) The Normalized Difference Vegetation 

Index (NDVI) study for the research region 

shows that the NDVI values for 2000 and 

2024 are between -0.4 and 0.71 and -0.071 

and 0.4. 

2) Over a 24-year period, the average 

maximum NDVI value dropped sharply 

from 0.71 to 0.4.  

3) In 2000 and 2024, the LST values fall 

between 19.73°C and 30.83°C and 21.73°C 

and 33.6°C, respectively.  

4) The plain parts of Guwahati City with little 

vegetation are found to have the highest land 

surface temperatures. The high LST values 

in the studied region are a result of ongoing 

urbanization and infrastructural 

development. 

5) It is demonstrated that regions with high 

NDVI values have low surface 

temperatures, whereas regions with low 

NDVI values have high land surface 

temperatures. 

6) The LST map which depicts the temperature 

level of the research region with 

temperature values ranging from 21.73 to 

33.6°C in 2024, is generated from the 

findings of the analysis through the 

literature study and data processing that has 

been carried out. The research area's surface 

temperature distribution is linked to 

geothermal manifestations like the Toro Hot 

Spring, which has a temperature of 23–

25°C, according to the LST technique. An 

area's likelihood of having geothermal 

potential increases with surface temperature 

(Zhang et al., 2012). 

7) The association between LST and NDVI is 

nearly identical to negative linear 

regression, according to the data. The 

temperature will drop in a region with more 

vegetation (Maharani et al., 2021). 

8) Extreme weather events like heat waves and 

floods are happening more frequently and 

with increasing severity in the research 

region due to global climate change and 

rising global temperatures, which have 

serious effects on human existence. In 

addition to causing health issues, fatalities, 

shortages of food and water, and harm to 

livelihoods and the environment, these 

changes also aid in the spread of diseases 

including cholera, dengue, malaria, and 

respiratory ailments. 

9) Surface temperatures are lower in healthy 

vegetated regions and higher in built-up and 

bare surfaces, according to LST study. In 

each season, the highest average LST 

recorded was 28°C, 30°C, and 34°C, 

respectively. 

10) It has been demonstrated that the NDVI and 

surface temperature are negatively 

correlated. This demonstrates unequivocally 

that the LST is significantly and negatively 

correlated with NDVI. Land surface 

temperatures are therefore greater in areas 

with less vegetation and vice versa. 

11) In this study area the values of R are -0.3507 

and -0.4119 for the year of 2000 and 2024 

respectively.  
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12) Another significant element influencing 

Guwahati City's surface temperature is land 

cover and land use (LULC). 

 

Suggestions for Guwahati City's Sustainable 

Development Planning 

1. Increase urban green cover  

o Encourage extensive plantation 

drives around hills, riverbanks, 

roadsides, and empty urban areas.  

o In low NDVI and high LST zones, 

create more urban woods, green 

belts, and community parks.  

o In highly populated places, 

promote rooftop gardens and 

vertical greenery. 

2. Protection of Hillocks and Vegetation 

cover 

o Tightly regulate hill cutting and 

deforestation in regions like the 

Nilachal, Narakasur, and South 

Guwahati hills, among others.  

o To preserve ecological balance and 

lower surface temperatures, adopt 

afforestation and soil conservation 

strategies. 

3. Wetland and Water body Conservation  

o Wetlands like Deepor Beel and 

other natural water bodies that aid 

in controlling the area temperature 

should be restored and preserved. 

o Prevent unplanned building, 

pollution, and encroachment in the 

vicinity of drainage systems and 

wetlands.  

4. Climate-Responsive Urban Planning  

o Incorporate open green areas and 

enough ventilation corridors into 

heat-resilient urban designs. 

o To lessen the impacts of urban heat 

islands, limit excessive 

concretization and encourage 

permeable surfaces.  

5. Sustainable Transportation System  

o To lessen vehicle heat and 

pollution, enhance public transit 

and promote infrastructure for 

walking and bicycling.  

o Encourage the use of low-emission 

transportation and electric cars.  

6. Use of Remote Sensing and GIS 

Monitoring  

o Use satellite data and GIS tools to 

regularly monitor NDVI and LST 

trends for environmental 

management and urban 

development.  

o Determine whether high-LST, low-

vegetation hotspots require 

immediate attention.  

7. Rainwater Harvesting and Urban Water 

Management  

o Promote rainwater collection in 

both residential and commercial 

structures. 

o Enhance urban drainage systems to 

prevent flooding and preserve 

groundwater replenishment.  

8. Public Awareness and Community 

Participation  

o Organize environmental awareness 

campaigns about plant 

conservation, urban heat islands, 

and climate change.  

o Engage NGOs, educational 

institutions, and local communities 

in green projects.  

9. Implementation of Sustainable Building 

Policies  

o Promote the use of 

environmentally friendly and 

energy-efficient construction 

materials.  

o In urban development, encourage 

the use of cool roofs, reflecting 

surfaces, and green building 

standards.  

10. Disaster and Heat wave Management  

o Create heat action plans and early 

warning systems for populations 

that are at risk.  

o During intense summer weather, 

expand the number of public areas 

with shade and water sources. 

11. Utilization of Solar system 

o Fully implementation of Central 

Govt.’s sponsored scheme PM 

SURYA GHAR: Muft Bijli Yojana 

because this scheme provides 

substantial rooftop solar subsidies 

and sustainable utilization of 

energy. 

12. Sustainable Solid Waste Management 

o To lessen pollution in the 

environment, enhance waste 

segregation, recycling, and 

composting systems.  

o Avoid burning rubbish outside, as 

this raises the area temperature and 

causes air pollution. 
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13. Air Pollution Control Measures 

o Implement more stringent 

oversight of vehicle pollution and 

industrial pollutants.  

o To absorb pollutants and lessen 

heat stress, expand roadside 

plantings. 

14. Conservation of Open Spaces 

o Protect public green areas, open 

fields, and playgrounds from urban 

encroachment.  

o Airflow is maintained and the 

severity of urban heat islands is 

decreased by open areas. 

15. Heat Island Mitigation Programs 

o Prioritize cooling measures by 

analysing satellite images to 

identify urban heat island hotspots.  

o In heavily populated areas, expand 

cooling facilities, reflecting 

pavement, and shaded roadways.  

These recommendations can significantly help in 

o Increasing the density of 

vegetation (higher NDVI); 

o Lowering the LST (urban surface 

temperature); 

o Enhancing the quality of the 

environment; 

o Increasing resistance to climate 

change; 

o Supporting sustainable urban 

development in Guwahati. 

 

IV. Conclusion 
An efficient scientific framework for 

examining the geographical and temporal link 

between the Normalized Difference Vegetation Index 

(NDVI) and Land Surface Temperature (LST) in 

Guwahati has been made possible by the combination 

of remote sensing and Geographic Information 

System (GIS) methods. The study unequivocally 

shows that there is a negative correlation between 

NDVI and LST, meaning that areas with dense 

vegetation cover typically have lower surface 

temperatures, while areas with built-up surfaces and 

sparse vegetation have much higher thermal 

intensities. This inverse association emphasizes how 

important vegetation is for controlling urban 

microclimatic conditions and lessening the effects of 

urban heat stress. 

The temporal study shows that Guwahati 

City's land surface temperature grew dramatically 

between 2000 and 2024. The lowest LST grew from 

19.73°C to 21.73°C and the maximum LST increased 

from 30.83°C to 33.6°C, indicating a progressive 

warming trend linked to fast urbanization and 

landscape change. In the same time frame, the 

transformation of open areas, wetlands, and natural 

vegetation into developed land has changed the 

surface energy balance, decreased evapotranspiration 

processes, and increased the urban heat island effect. 

The rise in surface heat conditions has been directly 

caused by the decrease in vegetative cover, as seen 

by decreased NDVI values in a number of 

metropolitan areas. 

High-density urban centers, transit 

corridors, industrial districts, and recently created 

residential neighbourhoods all show comparatively 

low NDVI and increased LST values, according to 

spatial analysis. On the other hand, because to the 

cooling effects produced by canopy cover, moisture 

retention, and evapotranspiration, vegetated 

landscapes, wooded hills, wetlands, and peri-urban 

green zones retain somewhat lower temperatures. 

The ecological importance of urban vegetation in 

regulating thermal conditions and preserving 

environmental sustainability within quickly growing 

urban systems is scientifically validated by these 

findings. 

The study also highlights the significance of 

LST as a crucial metric for evaluating urban thermal 

features and climatic sensitivity, whereas NDVI is a 

trustworthy biophysical indicator for tracking 

vegetation health, land-use transition, and ecological 

degradation. When NDVI and LST studies are 

applied together, they provide important insights into 

how land cover changes and urban climate processes 

interact. Thermal hotspots, ecologically stressed 

areas, and areas in need of sustainable intervention 

and ecological restoration may all be found using 

such geospatial evaluations. 

Furthermore, the growing thermal stress 

brought on by rising LST has detrimental effects on 

the environment, ecology, and socioeconomic sector. 

These effects include declining air quality, higher 

energy use, health hazards linked with heat, 

biodiversity loss, and changes to hydrological 

systems. Degradation of plant cover may also 

increase environmental sensitivity in urban areas and 

aid in the spread of illnesses that are susceptible to 

climate change. Consequently, a crucial element of 

sustainable urban growth is preserving ecological 

balance through vegetation protection. 

The results highlight the critical necessity 

for Guwahati City's developmental framework to 

incorporate green infrastructure and climate-

responsive municipal policy. NDVI conditions may 

be greatly improved and land surface temperature can 

be lowered by increasing urban green spaces, 

preserving wetlands, safeguarding hill ecosystems, 
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encouraging afforestation, and implementing 

sustainable land-use planning techniques. Urban 

resilience against climate change and thermal stress 

may be further increased by including green 

corridors, rooftop plants, urban forestry, and 

ecologically friendly building techniques. 

The study concludes by demonstrating that 

NDVI and LST are scientifically related metrics that 

accurately capture the thermal behaviour and 

environmental quality of urban environments. For 

resilient urban governance, climate adaption 

planning, and sustainable environmental 

management, these indicators must be continuously 

monitored utilizing cutting-edge remote sensing and 

GIS technology. Guwahati may achieve ecologically 

sustainable, thermally balanced, and climate-resilient 

urban growth in large part by incorporating 

geospatial-based ecological evaluation into urban 

design. 

 

Rationale of the study 

Urban regions are changing quickly as a 

result of land-use change, infrastructure expansion, 

and growing population pressure. These alterations 

frequently result in built-up surfaces replacing 

natural vegetation, which raises surface temperatures 

and creates an unbalanced ecosystem. While the 

Normalized Difference plant Index (NDVI) is 

frequently used to gauge the density and state of plant 

cover, Land Surface Temperature (LST) is a crucial 

indication for comprehending thermal conditions 

within urban contexts. The relationship between 

NDVI and LST offers important insights into how 

vegetation affects urban temperature trends. 

Over the last several decades, Guwahati 

City has seen significant urban growth, which has 

resulted in a decrease in green areas, degradation of 

wetlands, and an increase in impermeable surfaces. 

The development of localized urban heat conditions 

and an increase in surface temperature may be caused 

by these environmental changes. While urban 

thermal studies have been carried out in several 

metropolitan areas, few studies have particularly used 

geospatial methodologies to look at the spatial link 

between NDVI and LST in Guwahati City. Thus, the 

purpose of this study is to understand the 

environmental effects of urbanization in the city and 

to look at how plant distribution affects land surface 

temperature trends. 

 

Need for the study 

The current study is required to assess the 

association between surface temperature and plant 

cover utilizing scientific techniques and satellite-

based analysis. Sustainable urban design and the 

identification of ecologically sensitive places can 

both benefit from an understanding of this link. 

Additionally, the study is crucial for advancing green 

infrastructure, enhancing environmental quality, and 

creating plans to lessen urban heat stress. Future 

studies on Guwahati City's urban climate, 

environmental monitoring, and land-use 

management may also benefit from the findings. 

 

Limitations of the study 

The availability of appropriate cloud-free satellite 

images for all observation periods, particularly 

during the monsoon season, was one of the main 

obstacles. The consistency and quality of remotely 

sensed data may be impacted by seasonal weather 

patterns and atmospheric disturbances. 

 

V. Recommendations 
Several recommendations for enhancing 

Guwahati City's urban environmental condition may 

be made in light of the study's observations and 

conclusions. Increasing vegetation cover through 

roadside plantations, urban afforestation, and the 

creation of public green areas may assist lower 

surface temperatures and enhance environmental 

quality. To preserve the ecological balance of the 

city, conservation of wetlands, hills, and existing 

natural vegetation should be promoted. 

Green infrastructure development and 

ecologically friendly land-use techniques should be 

incorporated into urban planning initiatives. To 

regularly assess changes in the urban environment, 

authorities may implement scientific monitoring 

systems that use GIS and remote sensing 

technologies. For a more thorough grasp of urban 

thermal dynamics, future studies may employ higher-

resolution satellite data and incorporate seasonal or 

long-term study. 

Guwahati City's sustainable urban 

development may benefit from more research on 

urban heat susceptibility and climate adaption 

techniques. It is possible to comprehend how the 

city's surface temperature varies throughout the year 

and to improve knowledge of the relationship 

between LULC, NDVI, and LST. In order to lessen 

the detrimental effects on human health, dynamic 

climate models can be used to correlate heat stress 

and waves. 

 

Acknowledgments  

In order to successfully complete this study 

on the association between the Normalized 

Difference Vegetation Index (NDVI) and Land 

Surface Temperature (LST) in Guwahati, the author 

would like to sincerely thank all the people and 



 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 6, Issue 4, Jul. – Aug., 2026, pp: 458-471                         ISSN: 3048-6874  

www.ijhssm.org                                                      

 

 

 

DOI: 10.35629/6874-0604458471   | Impact Factor value 7.52 |   ISO 9001: 2008 Certified Journal       Page 470 

organizations who provided assistance, direction, and 

encouragement. The institutions and organizations 

that made satellite images, GIS and remote sensing 

data sources, and pertinent research resources 

available for the analysis are especially 

acknowledged. The geographical and temporal 

evaluation of NDVI and LST was made possible in 

large part by the publicly accessible satellite datasets 

and GIS platforms. 

 

Authors’ Contributions 

Abstract (BB); Introduction (KB, BB); 

Review Literature (KB, BB); Study Area (BB); 

Conceptualization (BB, KB); Data curation (BB); 

Formal analysis (BB); Methodology (BB); Project 

Administration (BB, KB); Resources (BB, KB); 

Supervision (BB, KB); Visualization (BB); Writing – 

Original Draft (BB); Writing - Review and Editing 

(KB, BB).  

Both authors read and approved the final manuscript. 

Conflict of Interests  

The authors declare that there are no conflicts of 

interest related to this article. 

 

References 
[1]. Avdan, U., & Jovanovska, G. (2016). 

Algorithm for automated mapping of land 

surface temperature using LANDSAT 8 

satellite data. Journal of Sensors, 1-8. 

doi:10.1155/2016/1480307 

[2]. Chauhan, D. (2023). Assessing the 

Relationship between “NDVI and LST” for 

Urban Areas using Remote Sensing and GIS: 

A Case Study of Alwar City (2022). 

International Journal of Humanities Social 

Science and Management, 3(3), 378-383.  

[3]. Gorgani, S. A., Panahi, M., & Rezaie, F. 

(2013). The Relationship between NDVI and 

LST in the urban area of Mashhad, 

Iran. International Conference on Civil 

Engineering Architecture & Urban 

Sustainable Development. 

[4]. Guha, S., & Govil, H. (2020). Land surface 

temperature and normalized difference 

vegetation index relationship: A seasonal 

study on a tropical city. SN Applied Sciences, 

2(10). doi:10.1007/s42452-020-03458-8 

[5]. Guha, S. (2021). Dynamic seasonal analysis 

on LST-NDVI relationship and ecological 

health of Raipur city, India. Ecosystem Health 

and 

Sustainability, 7(1). https://doi.org/10.1080/2

0964129.2021.1927852 

[6]. Guwahati city population 2025 | Literacy and 

Hindu Muslim population. (n.d.). Retrieved 

from 

https://www.census2011.co.in/census/city/19

1-guwahati.html 

[7]. Jiménez-Muñoz, J. C., Sobrino, J. A., 

Plaza, A., Guanter, L., Moreno, J., & 

Martinez, P. (2009). Comparison between 

fractional vegetation cover retrievals from 

vegetation indices and spectral mixture 

analysis: Case study of PROBA/CHRIS data 

over an agricultural area. Sensors, 9(2), 768-

793. doi:10.3390/s90200768 

[8]. Joshi, J. P., & Bhatt, B. (2012). 

ESTIMATING TEMPORAL LAND 

SURFACE TEMPERATURE USING 

REMOTE SENSING: A STUDY OF 

VADODARA URBAN AREA, GUJARAT. 

International Journal of Geology, Earth and 

Environmental Sciences, 2(1), 123-130.  

[9]. Khan, R., Li, H., Basir, M., Chen, Y. L., 

Sajjad, M. M., Haq, I. U., … Hassan, W. 

(2022). Monitoring land use land cover 

changes and its impacts on land surface 

temperature over Mardan and Charsadda 

districts, Khyber Pakhtunkhwa (KP), Pakistan. 

Environmental Monitoring and Assessment, 

194(6). doi:10.1007/s10661-022-10072-1 

[10]. Kumar, K. S., Bhaskar, P. U., & 

Padmakumari, K. (2012). ESTIMATION OF 

LAND SURFACE TEMPERATURE TO 

STUDY URBAN HEAT ISLAND EFFECT 

USING LANDSAT ETM+ 

IMAGE. International Journal of Engineering 

Science and Technology, 4(2), 771-778. 

[11]. MAHARANI, A., SALSANUR, V., 

HILAL, A., & APRILIAN, Y. (2021). 

PRELIMINARY INTERPRETATION FOR 

GEOTHERMAL POTENTIAL AREA 

USING DEM AND LANDSAT OLI 8 IN 

MOUNT ENDUT. Bulletin of Scientific 

Contribution: Geology, 19(1).  

[12]. Malik, M. S., Shukla, J. P., & Mishra, S. 

(2019). Relationship of LST, NDBI and NDVI 

using Landsat-8 data in Kandaihimmat 

Watershed, Hoshangabad, India. Indian 

Journal of Geo Marine Sciences, 48(01), 25-

31.  

[13]. Mustafa, E. K., Co, Y., Liu, G., 

Kaloop, M. R., Beshr, A. A., Zarzoura, F., & 

Sadek, M. (2020). Study for predicting land 

surface temperature (LST) using Landsat data: 

A comparison of four algorithms. Advances in 

Civil Engineering. doi:10.1155/2020/7363546 

[14]. Putri, D. R., Ismail, N., & Idroes, R. (2021). 

Analysis of land surface temperature (LST) in 

bur Ni Geureudong geothermal Field, Aceh, 

https://doi.org/10.1080/20964129.2021.1927852
https://doi.org/10.1080/20964129.2021.1927852


 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 6, Issue 4, Jul. – Aug., 2026, pp: 458-471                         ISSN: 3048-6874  

www.ijhssm.org                                                      

 

 

 

DOI: 10.35629/6874-0604458471   | Impact Factor value 7.52 |   ISO 9001: 2008 Certified Journal       Page 471 

Indonesia using Landsat 8 OLI / TIRS images. 

Chiang Mai University Journal of Natural 

Sciences, 20(4). 

doi:10.12982/cmujns.2021.084 

[15]. Sun, D., & Kafatos, M. (2007). Note on the 

NDVI‐LST relationship and the use of 

temperature‐related drought indices over 

North America. Geophysical Research 

Letters, 34(24). doi:10.1029/2007gl031485 

[16]. Talukdar, K. K. (2020). Land surface 

temperature retrieval of Guwahati city and 

suburbs, Assam, India using Landsat data. 

International Journal of Engineering 

Research and Technology, V9(05), 882-887. 

doi:10.17577/ijertv9is050634 

[17]. Weng, Q., Lu, D., & Schubring, J. (2004). 

Estimation of land surface temperature–

vegetation abundance relationship for urban 

heat island studies. Remote Sensing of 

Environment, 89(4), 467-483. 

doi:10.1016/j.rse.2003.11.005 

[18]. Zhang, G., Dong, J., Xiao, X., Hu, Z., & 

Sheldon, S. (2012). Effectiveness of 

ecological restoration projects in Horqin sandy 

land, China based on SPOT-VGT NDVI data. 

Ecological Engineering, 38(1), 20-29. 

https://doi.org/10.1016/j.ecoleng.2011.09.005 

 

 

 

https://doi.org/10.1016/j.ecoleng.2011.09.005

