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Abstract
Most of the global population lives in urban areas, which also serve as hubs of economy, industry, and government activities. 
Various factors that affect the quality of cities have been studied in different locations. This article reviews various papers that 
examine environmental quality indicators in urban areas that can be extracted from remote sensing data. The first aspect is 
vegetation cover, which is known from the vegetation index normalized difference vegetation index (NVDI), and the second aspect 
is surface temperature, which is known from land surface temperature (LST). In this work, urban environmental conditions in 
various countries are compared with urban conditions in Indonesia based on these indicators. It is found that NDVI and LST are 
indicators from remote sensing that are widely used to analyze urban environmental conditions. The vegetation index has a negative 
correlation with surface temperature. High surface temperature creates discomfort in urban quality of life and brings mental stress 
to residents living in those areas. Based on bibliometric analysis and network map, it is known that there are 30 most relevant words 
or terms to the keywords “urban remote sensing” and “remote sensing environment indicator” with the highest frequency of 
occurrence and relevance. This study can serve as input for the government as policymakers and urban planners to formulate spatial 
planning policies oriented towards sustainability and to research current topics related and relevant to remote sensing-based urban 
environmental quality indicators.    
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1. INTRODUCTION

Urban areas globally are experiencing rapid 

population growth. Based on simulations, it is 

estimated that in 2030, the population in urban 

areas will be 60% of the world's population [1]. The 

need for land for settlements and industry in urban 

areas triggers a change in land cover from 

vegetation to built-up land [2]. Population growth is 

a phenomenon that occurs along with urbanization 

in various cities in the world, one of which is Addis 

Ababa [3]. In fact, in this city there has been 

unprecedented population growth, where from the 

1950s to 2007 there was a 7-fold population growth 

from 392,000 people to 2.7 million people [3]. 

Apart from that, in this city there has also been 

significant land conversion where vegetation has 

changed into built-up land of 100.13 to 180.13 km2 

 
in 2011 [3]. Urban environmental issues have 

become a global concern that requires a holistic 

approach, emphasizing not only socio-economic 

aspects but also environmental sustainability [4]. 

This development concept has been globally 

accepted and is called sustainable development [4]. 

Cities in Indonesia are experiencing a significant 

increase in physical size and population [1]. Based 

on simulation, in 2035 it is estimated that the 

number of urban residents would increase by 80% 

for several regions such as Riau Islands Province, 

West Java, Special Region of Yogyakarta, Banten, 

and Bali [5]. The complete facilities available in 

urban areas coupled with high employment 

opportunities make villagers interested in moving 

and living in urban areas [1]. This population 

movement leads to high urban population density, 

which has an impact on the environment. Residents 

in urban areas also interact with the environment in 

which they live, using natural resources such as 

land, water, consuming food and fuel [1]. This 

population increase has an impact on the decline in 

urban environmental quality, which is characterized 

by reduced green open space, decreased air quality 

and increased waste [6]. 

Vegetation becomes an important aspect in 

environmental quality indicators because areas with 

high environment vulnerability index (EVI) are 

areas with less vegetation [7]. The relationship 

Publisher’s Note: 

Pandawa Institute stays neutral with regard to jurisdictional 

claims in published maps and institutional affiliations. 

 

 

 

 

Copyright: 

© 2025 by the author(s). 

Licensee Pandawa Institute, Metro, Indonesia. This article is an 

open access article distributed under the terms and conditions 

of the Creative Commons Attribution (CC BY) license (https://

creativecommons.org/licenses/by/4.0/). 

https://doi.org/10.47352/jmans.2774-3047.243     

OPEN ACCESS 

 

 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.47352/jmans.2774-3047.243
https://crossmark.crossref.org/dialog/?doi=10.47352/jmans.2774-3047.243&domain=pdf&date_stamp=2025-01-18
https://creativecommons.org/licenses/by/4.0/


J. Multidiscip. Appl. Nat. Sci. 

229 

between urban green space (UGS) and surface 

temperature has been studied in a city with hot 

climate, it is found that both have a negative 

correlation, where UGS provides a cooling effect on 

the city [8]. In another study, it is found that the 

proportion of vegetation combined with building 

shade can enhance urban cooling, which is 

beneficial for improving resident’s well-being and 

thermal comfort [9]. From the findings of these 

studies, it can be concluded that urban greenery and 

surface temperature are interconnected and both 

contribute to the quality of the urban environment. 

Moreover, the type of vegetation present in urban 

areas also affects the cooling performance of 

vegetation in the city [10]. With the presence of 

green open spaces, thermal justice for city residents 

can be achieved [11]. 

Monitoring environmental quality is important 

considering its extensive impact on various aspects, 

including livestock production [12]. Some 

environmental conditions that can influence this are 

temperature, rainfall, and land cover [12]. One of 

the environmental conditions that can be detected 

with remote sensing is land cover, including 

vegetation cover. The normalized difference 

vegetation index (NDVI) is an indicator of the state 

of vegetation cover in a given area [13]. A review 

has previously been conducted to look at how to 

assess ecosystem services provided by urban 

vegetation using remote sensing [14]. In that study, 

vegetation index and LST are selected to show the 

environmental conditions of the study area. 

Land Use Land Cover or LULC changes that 

contribute to environmental changes can be 

detected using remote sensing and geographic 

information systems [15].  Changes in land use 

patterns occurring in urban areas can trigger 

environmental degradation like surface temperature 

rise [16]. This research also shows the importance 

of conducting comparative studies on how these 

patterns occur in different places and what their 

impacts are, as seen in the comparison between 

Islamabad and Beijing [16]. Comparative studies of 

urbanization conditions and their environmental 

impacts are specifically important because each 

continent has its own characteristics [17]; thus, 

cross-continental comparative studies need to be 

conducted. For example, a study has been 

conducted showing that vegetation conditions in 

European cities tend to improve, while in African 

cities they tend to decline [17]. This is influenced 

by the intensity of development in each city. 

In this study, several countries have been 

selected to review how the development of studies 

in their regions related to remote sensing-based 

urban environmental analysis. These countries 

include Ethiopia with the observed city of Addis 

Ababa, Indonesia with the observed city of Jakarta 

 

 

 
 

 
Table 1. The information about data used in the research. 

 
Metrics Result 

Publication years 1993–2024 

Citation years 31 (1993–2024) 

Papers 200 

Citations 10202 

Cites/year 329.10 

Cites/paper 51.01 

h-index 49 

g-index 89 

hI,norm 49 

hI,annual 1.58 

hA-index 22 

Document type Journal 

Papers with ACC ≥ 1,2,5,10,20 196,181,109,55,24 

Keywords within title “Urban remote sensing” and “remote sensing environment indicator” 
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and its surroundings, Pakistan with the observed 

city of Islamabad, China with the observed city of 

Beijing, Bangladesh with the observed city of 

Dhaka and Malaysia with the observed city of 

Penang. These regions are selected in the case study 

on urban environmental analysis because they all 

have urban environmental problems mainly related 

to intensive urban physical development. Such 

regions also have high population density in urban 

areas and are experiencing urbanization processes 

in each region.  

   

2. MATERIALS AND METHODS 

 

2.1. Materials 

The data used in this study are various literatures 

metadata that have been collected related to the 

research topic of environmental quality indicators in 

urban areas. The literature used includes research 

papers in the periods of 1997–2023 that examine 

this in selected study cases. The information about 

the literature used in the research is shown in Table 

1. A map is utilised to plot all cities of the study, as 

shown in Figure 1. 

Based on Table 1, it can be seen that the papers 

used in this bibliometric analysis were obtained 

from the Scopus database within the range of 1993 

to 2024. The total citation years of the selected 

papers span 31 years from 1993 to 2024. Next, the 

number of papers analyzed in this study was 200 

papers with a total of 10,202 citations. The average 

number of citations per year is 329.10 citations per 

year, and the number of citations per paper is 

approximately 51.01 citations per paper. 

Furthermore, the h-index of the selected papers is 

49 and the g-index reaches 89. The keywords 

inputted into the search when selecting papers were 

"urban remote sensing" and "Remote sensing 

environment indicator." In this research, all papers 

were of the journal type. 

 

2.2. Methods 

 

2.2.1. Bibliometric Data Processing 

This research was conducted using VosViewer 

software version 1.6.20. This software is an open 

source that is currently used for the creation and 

visualization of bibliometric networks widely. As 

the flowchart in Figure 2, this research was carried 

out starting with collecting the literature that 

became the main material for this research. The 

literature database was provided by Scopus and can 

be downloaded via the Application Programming 

Interface (API).  

 

 

 
 

Figure 1. Study area in selected cities (1) Islamabad, Pakistan; (2) Dhaka, Bangladesh; (3) Beijing, China; 

(4) Penang, Malaysia; (5) Jakarta, Indonesia; (6) Addis Ababa, Ethiopia (Source: google.com/maps).  

 

https://google.com/maps
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Through the process of database collection, raw 

data from the bibliometric dataset was generated 

and then exported in *.csv format. The research was 

continued with the creation of a bibliometric 

network map. The process resulted in a network 

map showing relevant terms. The analysis was then 

conducted using comparative analysis on remote 

sensing-based urban environmental quality 

indicators in Indonesia and other selected countries.  

  

3. RESULTS AND DISCUSSIONS 

 

This part demonstrates (a) the use of remote 

sensing and environmental quality assessment in 

urban studies; (b) urban environmental conditions of 

different countries based on vegetation index NDVI 

and LST; (c) urban environmental conditions in 

Indonesia based on vegetation index and LST; (d) 

the impact of changes in vegetation conditions and 

urban surface temperature on the mental health or 

psychological condition of residents; and (e) 

environmental quality indicators in urban areas 

based on bibliometric analysis. 

 

3.1. The Use of Remote Sensing and Environmental 

Quality Assessment in Urban Studies 

Using multitemporal Landsat remote sensing 

data, a study has been conducted in Semarang, 

Indonesia to examine the relationship between the 

spatial dynamics of carbon emissions and surface 

temperature [18]. From this study, it is also found 

that the intensive urbanization occurring in 

Semarang contributes to the increase and dynamics 

of LST and carbon emissions [18]. Remote sensing-

based environmental monitoring for carbon 

emission detection according to land use has been 

conducted in the Shandong Peninsula, using LULC 

classification methods and additional fossil fuel 

consumption data [19]. In another urban carbon 

emission monitoring research, carbon emissions are 

simulated using nighttime light (NTL) remote 

sensing data and public perception [20].   

Monitoring of vegetation and temperature 

conditions has been conducted using vegetation 

index NDVI and LST, including study in the 

Himalayan Valley region [21]. It is found that there 

is a negative relationship between NDVI and LST 

in almost all land covers. In another research, urban 

 

 

  

Figure 2. Flowchart of a comparative study of remote sensing-based urban environmental quality 

indicators.  
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environmental quality has been measured by the 

integration of remote sensing and GIS [22]. The 

data used in the study involved physical aspects of 

the environment such as green space and surface 

temperature, building quality aspects such as 

normalized difference built-up index (NDBI) and 

socio-economic aspects including population 

density and literacy [22]. In another study, machine 

learning models such as gradient boosting 

regression tree (GBRT), random forest (RF), and 

support vector machine (SVM) are developed for 

extracting surface temperature data based on urban 

green space (UGS) information from GaoFen-2 data 

[23]. Additionally, in research conducted in Beijing, 

surface urban heat island (SUHI) modeling is 

carried out using Landsat 8 and Sentinel-2 data, 

where the method has the potential to be applied in 

various regions of intensive urbanization to observe 

its impact on the environmental aspects of thermal 

environment [24]. In another urbanization area, 

namely the Pearl River Delta and the Yangtze River 

Delta, research has been conducted to examine the 

impact of urbanization on ecosystem dynamics, 

which is then compared with the spatial patterns of 

urban environmental conditions in developed 

countries such as the USA and Europe [25]. In this 

research, an improved neural network method based 

on remote sensing data has been applied [25]. Using 

remote sensing and the most recent indicator, the 

urban thermal field variance indicator (UTFVI), it 

has also been possible to identify the effects of 

Southern Iran's rapid urbanization on the spatial 

patterns of the thermal environment [26]. 

According to this study, the urban surface 

temperature has increased as a result of the decrease 

in vegetative area driven by urbanization [26]. 

The establishment of NDVI thresholds for 

optimal detection of urban green spaces has been 

developed [27]. NDVI for detecting urban green 

space is also used for assessing environmental 

justice [28]. Another urban environmental 

monitoring research is conducted in Iran, related to 

spatial modeling of air pollution from remote 

sensing data using the Google Earth Engine (GEE) 

platform, which is capable of observing the 

distribution of pollutants in the atmosphere due to 

emissions from anthropogenic activities and the 

impact of the COVID-19 pandemic lockdown to the 

air pollution [29].  

3.2. Urban Environmental Conditions of Different 

Countries Based on Vegetation Index NDVI and 

LST 

The dense population resulting from 

urbanization in China's megacities, including 

Beijing, poses a challenge for the government to 

maintain urban sustainability through improved 

urban governance [30]. Over the past few decades, 

China has experienced significant changes in land 

use/land cover, which have altered the country's 

natural conditions [2]. In this study, the vegetation 

index NDVI is used to see the vegetation condition 

and LST is used to see the surface temperature in 

the study area. In the study, it is found that land 

cover change in East China has caused surface 

temperature to rise by 3.4 oC in new urban areas 

that have decreased the amount of vegetation. In a 

study in downtown Beijing, China, an analysis is 

conducted on the relationship between LST and 

surrounding urban environmental factors, one of 

which is NDVI [31]. In this study, it is found that a 

strong negative correlation between LST and NDVI 

occurs in autumn, spring, and summer, and a weak 

positive correlation occurs in winter [31]. 

A study on the vegetation and surface 

temperature in the urban environments of Beijing 

and Islamabad has been carried out [16]. The study 

compares the surface temperature from LST to the 

vegetation state from NDVI. Regression analysis is 

used in this work to look at the link between the 

two environmental variables, NDVI and LST. From 

the analysis, it is found that the relationship 

between the two is negative. It is also found that 

NDVI, which indicates vegetation conditions, can 

affect surface temperature represented by LST, 

where the more vegetation present, the lower the 

surface temperature [16]. The urbanization 

occurring in Islamabad, Pakistan is intensive, 

causing the city to experience a significant increase 

in built-up areas, a rise in surface temperatures, and 

a reduction in the extent of vegetation [32]. 

Through this research, a negative correlation 

between LST and NDVI is also found in Islamabad 

[32]. A study of land cover change in Islamabad 

over four decades has been conducted using 

multitemporal Landsat satellite imagery [33]. The 

results of the study indicate an expansion of urban 

areas due to migration [33]. On the other hand, 

there has been a 41.7% increase in built-up land and 
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a 9.03% decrease in forest green areas [33]. 

Changes in LULC in Islamabad also frequently 

occur from green fields to dry land [34]. From this 

research, a negative relationship between NDVI and 

LST is also found, where surface temperature 

decreases as vegetation increases [34]. 

Urban heat island (UHI) occurrence in Penang, 

Malaysia, is known to be influenced by 

urbanization that leads to decreased plant cover and 

elevated carbon emissions [35]. In another study in 

Penang, it is found that there has been a trend of 

urban area expansion observed from Landsat 

satellite imagery using the Google Earth Engine 

platform [36]. Urbanization in Penang is growing at 

around 5%, which necessitates special attention to 

maintain environmental carrying capacity in this 

area [36]. Land conversion in the Penang region, 

including water bodies into buildings, has also been 

found in other research [37]. From various studies, 

it is known that the conversion of vegetation cover 

 

 

 

Table 2. Terms selected from the literature. 

  

Term Occurrences Relevance 

Beijing 3 2.10 

Ecological environment 3 2.02 

Capacity 3 1.80 

Thermal environment 3 1.70 

Water quality 4 1.49 

GIS 3 1.35 

Influence 5 1.28 

Relationship 10 1.26 

Application 7 1.22 

Monitoring 6 1.13 

Evaluation 5 1.13 

Comparison 4 1.10 

Landsat imagery 4 1.10 

Urban green space 3 1.03 

Land surface temperature 8 1.01 

Guangzhou 5 0.90 

Factor 7 0.89 

Urban environment 4 0.77 

Impervious surface 7 0.75 

Indicator 15 0.69 

India 4 0.68 

Effect 10 0.63 

Method 9 0.55 

Case 7 0.53 

Environment 8 0.51 

Urban heat island effect 7 0.51 

Remote sensing 17 0.50 

Approach 9 0.44 

Urban heat island 5 0.39 

Impact 14 0.37 
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or water body into buildings contributes to the 

increase in surface temperature and the occurrence 

of UHI.  

Addis Ababa is the capital of Ethiopia and one of 

the metropolitan cities on the African continent, 

with an urban population that continues to grow 

every year [38]. Urbanization that converts 

vegetation into built-up land is happening in Addis 

Ababa, Ethiopia [3]. During the observation period 

of 1985 to 2015, it is known that the built-up land 

increased from 18.23% to 33.86%, while the 

surface temperature increased by 3–8 oC [3]. This 

needs to be a concern to tackle urban heat stress. In 

a study integrating remote sensing and GIS, it is 

found that the impact of urbanization in Ethiopia's 

capital city is the decline of green space in the 

region from 1986 to 2015 [39]. Using medium-

resolution Landsat remote sensing data, an analysis 

is conducted to observe land cover changes and 

their implications for the urban heat island [38]. 

From the research, it is found that there has been a 

landcover change in the form of a decrease in 

vegetation area from 217.66 km² in 1987 to 157.8 

km² in 2019 [38]. Based on the research findings, it 

is known that urban warming occurs in the city 

center with a dominance of built-up land, indicating 

a negative relationship between vegetation and 

surface temperature [38].  

On the other side of the world in South Asia, a 

study in Dhaka, the capital of Bangladesh, shows 

that urbanization in this area has occurred without 

proper planning [40]. Various impacts such as air 

pollution, increased health risks, waste management 

issues, and slum settlements have emerged in the 

region [40]. Dhaka has become one of the most 

interesting cities in urban environmental studies 

considering it is one of the densest megacities in the 

world that has experienced rapid urbanization in the 

last 20 years [41]. In a study of land cover changes 

using multitemporal Landsat data, it is found that 

there has been a 29% decrease in vegetation area 

and a 27% increase in built-up land [41]. The 

increase in the built-up area accompanied by the 

reduction of vegetation in Dhaka has caused a rise 

in LST by 25.33% from 2001 to 2017 [42]. An 

average temperature increase of 3 °C can trigger 

UHI, which poses a risk to public health [42]. 

Based on the use of RapidEye imagery for the 

study of land use change and air pollution in Dhaka, 

it is known that there has been a decrease in 

vegetation area by 5.3% [43]. The next result is a 

decrease in PM2.5 along with the increase in 

vegetation area [43]. Related to land conversion, 

multitemporal vegetation cover monitoring has also 

been conducted in Dhaka, Bangladesh. In the study, 

the NDVI vegetation index is used to observe 

changes in vegetation conditions in the urban 

environment of Dhaka [44]. Historically, it can be 

seen that there has been a decrease in the amount of 

vegetation cover from 1989–2020 in Dhaka, which 

indicates a mismatch in realizing a healthy urban 

environment [44]. 

From all the cases discussed regarding urban 

environmental conditions from NDVI and LST, it 

can be seen that the common thread of all of them is 

that all the research locations that serve as case 

study areas are areas with intensive urbanization. 

Furthermore, the characteristics between each case 

is that the increase in surface temperature varies 

depending on the degree of land change and the 

condition of vegetation in the area to provide 

thermal comfort. Another difference is the value of 

the correlation that exists between NDVI and LST 

in each region, although it is generally recognized 

that the correlation is negative. 

 

3.3. Urban Environmental Conditions in Indonesia 

Based on Vegetation Index and LST 

Various studies have been conducted to see how 

monitoring of urban environmental conditions can 

be done with remote sensing data extraction. Based 

on a study conducted in Jakarta and the surrounding 

area, four geobiophysical indices are used to 

generate urban comfort classes. These indices are 

brightness index, greenness index, wetness index 

and surface temperature. Based on the research 

results, it is known that densely populated 

residential areas with little vegetation fall into the 

uncomfortable category [45]. This is in line with 

another research that areas with dense vegetation 

and few buildings have comfortable class 

environmental conditions; otherwise, if an area has 

sparse vegetation and dense buildings, it has 

uncomfortable class conditions [10]. 

In another research for Jakarta area, a simulation 

of building growth has been conducted using 

various multitemporal satellite image data [46]. It is 

found that the amount of vegetated area has 
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decreased from 1972 to 2011, indicating 

urbanization [46]. The urban heat island 

phenomenon was found to have occurred in Jakarta 

based on the results of remote sensing data 

processing with NDVI and NDBI [47]. Correlation 

tests of both NDVI and LST indices have been 

performed for the study areas of Jakarta, Bandung 

and Surabaya and found that they are negatively 

correlated in all study areas [48]. This finding is 

consistent with research in another tropical city 

where it is known that there is a strong negative 

relationship between LST and NDVI [49]. 

 

3.4. The Impact of Changes in Vegetation 

Conditions and Urban Surface Temperature on The 

Mental Health or Psychological Condition of 

Residents 

In one of the literature reviews on the role of 

green spaces for human health and well-being, it is 

found that green spaces have a role in this regard 

[50]. People who live around public green spaces 

will have a more fit body condition, avoid stress, 

reduce anxiety and depression, be satisfied in life 

and support the realization of a comfortable place to 

live for its citizens [50]. The benefits of green 

spaces in Indonesia in particular, have been studied 

and are known to have a positive impact on 

reducing depressive disorders in residents who live 

around them [51].  

Other research reinforces the finding that a 

landscape with more trees and fewer buildings will 

be able to boost resident’s morale and reduce stress 

[52]. Another social benefit provided by urban 

green spaces is the improvement in residents' 

quality of life; however, urban green spaces face 

issues of inequality in quality, distribution, and 

access. In ensuring the equitable distribution of 

UGS, precise planning and continuous monitoring 

are required [53]. Urban green spaces as public 

spaces function as places for fostering community 

interactions [54]. The presence of green spaces and 

their accessibility have been found to have a 

positive correlation with the social, mental, and 

physical health of urban residents [55]. Considering 

the role of green open space in comfortable 

environmental conditions and its benefits for 

residents' health, the government is committed to 

providing green spaces to maintain their function. 

One form of this commitment is the Jakarta spatial 

planning masterplan that provides integrated green 

spaces with roads and water bodies [56]. 

 

3.5. Environmental Quality Indicators in Urban 

Areas Based on Bibliometric Analysis 

Bibliometric analysis for urban environmental 

quality has previously been studied using remote 

sensing-based ecological indexes [57]. In that study, 

bibliometric analysis of remote sensing-based urban 

 

 

  

Figure 3. Keywords map of remote sensing-based urban environmental quality indicators.  
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environmental quality studies was conducted. This 

is the continuation of research that identifies the 

most relevant terms and their frequency of 

occurrence based on the entered keywords. Data is 

processed from recent curated literature.  

Data processing in this research was conducted 

using the VosViewer software. From the research 

results displayed in Table 2 and Figure 3, it is 

known that there are 30 words or terms most 

relevant to the keywords “Urban remote sensing” 

and “remote sensing environment indicator” with 

the highest frequency of occurrence and relevance 

as shown in Table 2. The terms are divided into 6 

clusters according to Figure 2. The first cluster 

consists of 6 words, namely Beijing, Factor, 

Influence, Thermal environment, Urban green space 

and Water quality. The second cluster consists of 6 

words, namely Comparison, Environment, 

Impervious surface, Landsat imagery, Method and 

Urban heat island effect. The third cluster consists 

of 6 words, namely Case, ecological environment, 

evaluation, Guangzhou, Land surface temperature 

and relationship. The fourth cluster consists of 5 

words, namely Application, Approach, Impact, 

Indicator and Urban heat island. The sixth cluster 

consists of 2 words namely Capacity and Effect. 

Not all selected words appear in the keywords map, 

as they are adjusted to the scale of the network map. 

As for the aspects that have not been extensively 

studied, they are evident from the words that are 

still not visible on the network map, such as the 

relationship with the environmental impact of air 

pollution, carbon stock and emissions, as well as the 

development of remote sensing methods using 

multisensors, OBIA, machine learning, and the use 

of very high-resolution imagery. 

From the results, it can be seen that these words 

often appear in remote sensing-based urban 

environmental quality indicators studies in 

Indonesia and various countries from 1993 to 2024. 

Terms with large circles indicate frequent 

occurrences, namely remote sensing, impact, 

indicator, relationship, effect, and approach. These 

terms are related to remote sensing as the core topic 

of journals on remote sensing and specific fields 

that are heavily researched in relation to remote 

sensing-based urban environmental quality 

indicators studies. From the network map, it is 

known that the focus of the field on studies of 

relationships, effects, and impacts has become the 

most widely researched topic. If we also look at the 

network map, it shows that these relationships, 

effects, and impacts are related to terms such as 

urban heat island, land surface temperature, urban 

green space, and water quality. 

Regarding the limitations of the NDVI and LST 

vegetation indices as indicators of environmental 

quality from remote sensing data, a paper has 

discussed this, especially due to the close 

relationship with the important role of satellite data 

for environmental justice [58]. Several points need 

to be highlighted regarding the limitations of NDVI 

and LST derived from satellite data, such as the 

potential for gaps both spatially and temporally due 

to various reasons, including light influence, 

atmospheric effect, cloud cover, certain types of 

vegetation, and surface reflectance [58][59]. 

Specifically for NDVI, further limitations include 

the inability to detect invasive plants and fully 

identify the quality of vegetation [58]. NDVI is also 

found to be less sensitive for application in high 

vegetation density areas because the red band is 

difficult to measure accurately, as well as other 

issues such as the angle of the sun and shadows that 

cause bias [60].  

Meanwhile, for LST, the obtained LST values 

are actually not sufficiently relevant for applications 

related to human health impacts considering that 

LST does not represent exposure at heights greater 

than 1 meter, thus the potential for bias is quite 

significant [58]. Urban LST measurements often 

yield excessively high values [58]. On the other 

hand, LST and SAT (surface air temperature) have 

a weak correlation during the rainy season months, 

so the accuracy for measuring annual local heat risk 

could also be lower [61].    

Environmentalism has now developed as a 

response to the environmental crisis. Considering 

the environmental impacts that arise in the urban 

environment, green attitudes and behaviors are 

needed in urban areas. Green behavior coupled with 

environmental ethics can foster awareness to jointly 

protect the environment, including by using 

environmentally friendly products and doing other 

environmentally friendly habits [62]. The practice 

of environmental philosophy is expected to help the 

realization of sustainability [63]. Hope in 

environmental philosophy is also influential in 
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fostering enthusiasm for achieving the goal of 

realizing a sustainable environment [64]. By using a 

philosophical view on environmental issues, the 

handling of environmental issues can be carried out 

more thoroughly and comprehensively, because it is 

done by looking at the root of the problem and 

involving all interested parties.  

 

4. CONCLUSIONS 

 

In general, we found that NDVI and LST are 

indicators from remote sensing that are widely used 

to analyze urban environmental quality. The 

vegetation index NDVI has a negative correlation 

with land surface temperature. High surface 

temperature creates discomfort in urban quality of 

life and it brings about mental stress on residents 

living in those areas. Based on bibliometric analysis 

and network map, it is known that there are 30 most 

relevant words or terms to the keywords “urban 

remote sensing” and “remote sensing environment 

indicator” with the highest frequency of occurrence 

and relevance. The aspects that have not been 

extensively studied are evident from the words that 

are still not visible on the network map, where these 

topics become research gaps and can still be 

developed in further research, such as the 

relationship with the environmental impact of air 

pollution, carbon stock and emissions, as well as the 

development of remote sensing methods using 

multisensors, OBIA, machine learning, or the use of 

very high-resolution imagery. This study can serve 

as input for the government as policymakers and 

urban planners to formulate spatial planning 

policies oriented towards sustainability and to 

research current topics related and relevant to 

remote sensing-based urban environmental quality 

indicators.   
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