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Table S1. Descriptive list of reviewed literature sorted chronologically based on year of publication.
Author(s) Data Factors Contributiong to
Title Study Area Climate
& YoP y Sources SUHI
Inter-annual variations; Seasonal
Lo and . Land-l.lse and land-cover change, urban Atlanta Temperate Landsat (MSS variations; LUFC type.s; LULC
Quattrochi heat island phenomenon, and health United States (Cfa) & TM) patterns; Biophysical;
2003 implications North America Topography; Socioeconomic;
Others
Inter-annual variations; Seasonal
Remot ing i -based analysis of Shenzh Landsat (TM ’
Chen et al. emote seflsmg-lmage asec ahalysis o en.z en Temperate andsat ( variations; LULC types; LULC
2006 the relationship between urban heat China (Cwa) & ETM+) atterns: Biobhvsical: PDENS:
island and land use/cover changes Asia IKONOS P » Dropiysical ’
Others
Bi- 1ch izati f1
Zhane et al ;::;:Cio::mc ei‘l;atfltfslijla:':e(i:lt?onizd Fuzhou Temperate Landsat (TM  Inter-annual variations; Seasonal
8 ) . . P China P & ETM+) variations; LULC types; LULC
2009 impervious surface area, NDVI and NDBI, ) (Cfa) } .
. . 1. . Asia IKONOS patterns; Biophysical
using a sub-pixel image analysis
Satellite-based analysis of the role of land . .
Kant et al use/land cover and vegetation density on Delhi Arid Inter-annual variations;
' et y India ASTER Day/Night variations; LULC
2009 surface temperature regime of Delhi, . (BSh)
. Asia types; LULC patterns
India
Spatial-temporal dynamics of land surface Tabriz
Amiri et al. temperature in relation to fractional flr an Arid Landsat (TM Inter-annual variations; LULC
2009 vegetation cover and land use/cover in the Asia (BSk) & ETM+) types; LULC patterns
Tabriz urban area, Iran
. Remote sensing evaluation of urban heat Shanghai Inter-annual variations; Seasonal
Li et al. . . . ) Temperate L
island and its spatial pattern of the China Landsat (TM)  variations; LULC types; LULC
2009 . . . . (Cfa) . .
Shanghai metropolitan area, China Asia patterns; Biophysical; Landscape
G h Landsat (TM Inter- 1 variations; LULC
Hu and Jia Influence of land use change on urban Hangzhot Temperate andsat ( nerratinua variations
. K . China & ETM+) types; LULC patterns;
2010 heat island derived from multi-sensor data . (Cwa) . .
Asia MODIS Biophysical
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10

11

12

13

14

15

Cai et al.
2011

Li et al.
2011

Zhou and Wang

2011

Apolonio

Callejas et al.

2011

Xiong et al.
2012

Li et al.
2012

Chen et al.
2012

Cui and Shi
2012

Monitoring of urban heat island effect in
Beijing combining ASTER and TM data

Impacts of landscape structure on surface
urban heat islands: A case study of
Shanghai, China

Dynamics of Land Surface Temperature in
Response to Land-Use/Cover Change

Relationship between land use/cover and
surface temperatures in the urban
agglomeration of Cuiaba-Varzea Grande,
Central Brazil

The Impacts of Rapid Urbanization on the
Thermal Environment: A Remote Sensing
Study of Guangzhou, South China

Monitoring patterns of urban heat islands
of the fast-growing Shanghai metropolis,
China: Using time-series of Landsat
TM/ETM+ data
The influence of socioeconomic and
topographic factors on nocturnal urban
heat islands: A case study in Shenzhen,
China

Urbanization and its environmental
effects in Shanghai, China

Beijing
China
Asia

Shanghai
China
Asia

Kunming
China
Asia
Cuiaba &
Varzea Grande
Brazil
South America

Guangzhou
China
Asia

Shanghai
China
Asia

Shenzhen
China
Asia

Shanghai
China
Asia

Continental
(Dwa)

Temperate
(Cfa)

Temperate
(Cwb)

Tropical
(Aw)

Temperate
(Cwa)

Temperate
(Cfa)

Temperate
(Cwa)

Temperate
(Cfa)

Landsat (TM)
ASTER

Landsat
(ETM+)

Landsat (TM)

Landsat (TM)
Quickbird

Landsat (TM
& ETM+)
SPOT

Landsat (TM
& ETM+)

Landsat (TM)
ASTER

MODIS

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; PDENS;

Socioeconomic; Landscape;
Others

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical

Inter-annual variations; LULC
types; LULC patterns

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; PDENS;

Socioeconomic

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; PDENS;

Others

Day/Night variations; LULC
types; LULC patterns;
Topography; PDENS; Others

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; PDENS;

Socioeconomic; Others
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17
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19

20

21

22

23

24

Dobrovolny
2013

Meng and Liu
2013

Mallick et al.
2013

Zhang et al.
2013

Lucena et al.
2013

Ding and Shi
2013

Senanayake et
al.
2013

Sharma and
Joshi
2014

Wu et al.
2014

The surface urban heat island in the city
of Brno (Czech Republic) derived from
land surface temperatures and selected

reasons for its spatial variability

Remote-sensing image-based analysis of
the patterns of urban heat islands in
rapidly urbanizing Jinan, China

Modeling urban heat islands in
heterogeneous land surface and its
correlation with impervious surface area
by using night-time ASTER satellite data
in highly urbanizing city, Delhi-India
Analysis of land use/land cover change,
population shift, and their effects on
spatiotemporal patterns of urban heat
islands in metropolitan Shanghai, China

Urban climate and clues of heat island
events in the metropolitan area of Rio de
Janeiro

Land-use/land-cover change and its
influence on surface temperature: a case
study in Beijing City
Remote sensing based analysis of urban
heat islands with vegetation cover in
Colombo city, Sri Lanka using Landsat-7
ETM+ data
Identifying seasonal heat islands in urban
settings of Delhi (India) using remotely
sensed data - An anomaly based approach

Assessing the effects of land use spatial
structure on urban heatislands using HJ-

Brno
Czech
Republic
Europe

Jinan
China
Asia

Delhi
India
Asia

Shanghai
China
Asia

Rio de Janeiro

Brazil

South America

Beijing
China
Asia

Colombo
Sri Lanka
Asia

Delhi
India
Asia
Wuhan
China
Asia

Continental
(Dfb)

Continental
(Dwa)

Arid
(BSh)

Temperate
(Cfa)

Tropical
(Am)

Continental
(Dwa)

Tropical
(Af)

Arid
(BSh)

Temperate
(Cfa)

Landsat (TM
& ETM+)

Landsat (TM
& ETM+)

Landsat
(ETM+)
ASTER

Landsat (TM
& ETM+)

Landsat (TM)

Landsat (TM
& ETM+)
Quickbird

Landsat

(ETM+)

Landsat (TM)

HJ-1B

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Topography;
PDENS; Socioeconomic; Others
Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; PDENS;
Socioeconomic

Inter-annual variations;
Day/Night variations; LULC
types; LULC patterns; PDENS

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; PDENS; Others

Inter-annual variations; LULC
types; LULC patterns

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; Others

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Landscape; Others
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25

26

27

28

29

30

31

32

Effat and
Hassan 2014

Yusuf et al.
2014

Singh et al.
2014

Feng et al.
2014

Li et al.
2014

Odindi et al.
2015

Lu et al.
2015

Rasul et al.
2015

1B remote sensing imagery in Wuhan,
China

Change detection of urban heat islands
and some related parameters using multi-
temporal Landsat images; a case study for

Cairo city, Egypt
Spatio-temporal Assessment of Urban
Heat Island Effects in Kuala Lumpur
Metropolitan City Using Landsat Images

Inter-seasonal variations of surface
temperature in the urbanized
environment of Delhi using landsat
thermal data

Using land use change trajectories to
quantify the effects of urbanization on
urban heat island

Impact of land cover and population
density on land surface temperature: case
study in Wuhan, China

Assessing the value of urban green spaces
in mitigating multi-seasonal urban heat
using MODIS land surface temperature

(LST) and landsat 8 data

The Effect of Urban Expansion on Urban
Surface Temperature in Shenyang, China:
an Analysis with Landsat Imagery

Spatial variation of the daytime Surface
Urban Cool Island during the dry season
in Erbil, Iraqi Kurdistan, from Landsat 8

Cairo

Egypt
Africa

Kuala Lumpur
Malaysia
Asia

Delhi
India
Asia

Xiamen
China
Asia

Wuhan
China
Asia

Ethekwini
SouthAfrica
Africa

Shenyang
China
Asia
Erbil

Iraq
Asia

Arid
(BWh)

Tropical
(Af)

Arid
(BSh)

Temperate
(Cfa)

Temperate
(Cfa)

Temperate
(Cfa)

Continental
(Dwa)

Temperate
(Csa)

Landsat (TM
& ETM+)

Landsat (TM
& ETM+)

Landsat (TM)

Landsat (TM
& ETM+)

Landsat (TM)

Landsat
(TIRS/OLI)
MODIS

Landsat (TM
& ETM+)

Landsat
(TIRS/OLI)

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Others

Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Landscape

Inter-annual variations; LULC
types; LULC patterns; Others

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; PDENS

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; Landscape

Inter-annual variations; LULC
types; LULC patterns

Inter-annual variations; LULC
types; LULC patterns;
Biophysical
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34

35

36

37

38

39

40

41

Rotem-Mindali

et al.
2015

Wang et al.
2016

Amanollahi et
al.
2016

Cai et al.
2016

Kikon et al.
2016

Deilami et al.
2016

Chen et al.
2016

Fu and Weng
2016

Yang et al.
2017

The role of local land-use on the urban
heat island effect of Tel Aviv as assessed
from satellite remote sensing

Spatio-temporal modeling of the urban
heat island in the Phoenix metropolitan
area: Land use change implications

Urban heat evolution in a tropical area
utilizing Landsat imagery

Quantifying the Impact of Land use/Land
Cover Changes on the Urban Heat Island:
A Case Study of the Natural Wetlands
Distribution Area of Fuzhou City, China

Assessment of urban heat islands (UHI) of
Noida City, India using multi-temporal
satellite data

Correlation or causality between land
cover patterns and the urban heat island
effect? Evidence from Brisbane, Australia

Surface Heat Island in Shanghai and Its
Relationship with Urban Development
from 1989 to 2013

A time series analysis of urbanization
induced land use and land cover change
and its impact on land surface
temperature with Landsat imagery
Mapping the influence of land use/land
cover changes on the urban heat island
effect-A case study of Changchun, China

Tel Aviv
Israel
Asia

Phoenix
United States
North America

Kuala Lumpur
Malaysia
Asia

Fuzhou
China
Asia

Noida
India
Asia

Brisbane
Australia
Oceania

Shanghai
China
Asia

Atlanta
USA
North America

Changchun
China
Asia

Temperate
(Csa)

Arid
(BWh)

Tropical
(Af)

Temperate
(Cfa)

Arid
(BSh)

Temperate
(Cfa)

Temperate
(Cfa)

Temperate
(Cfa)

Continental
(Dwa)

Landsat
MODIS

Landsat (TM
& TIRS/OLI)
MODIS

Landsat (TM
& ETM+)

Landsat (TM)

Landsat
(ETM+ &
TIRS/OLI)

Landsat (TM
& TIRS/OLI)

Landsat (TM
& TIRS/OLI)

Landsat (TM
& ETM+)

Landsat (TM
& TIRS/OLI)
GF-1

Inter-annual variations; LULC
types; LULC patterns;
Biophysical
Inter-annual variations; LULC
types; LULC patterns;
Biophysical
Inter-annual variations; LULC

types; LULC patterns;
Topography; Others

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; PDENS; Others

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Others
Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical; PDENS;
Others
Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns

Inter-annual variations; LULC
types; LULC patterns;
Biophysical
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48

49

50

Tran et al.
2017

Majkowska et
al.
2017

Hereher
2017

Pal and Ziaul
2017

Sannigrahi et al.

2017

X. Zhang et al.
2017

Guha et al.
2017

Wang et al.
2017

Swain et al.
2017

Characterizing the relationship between
land use land cover change and land
surface temperature

The urban heat island in the city of
Poznan as derived from Landsat 5 TM

Retrieving spatial variations of land
surface temperatures from satellite data—
Cairo region, Egypt

Detection of land use and land cover
change and land surface temperature in
English Bazar urban centre

Changing dynamics of urban biophysical
composition and its impact on urban heat
island intensity and thermal
characteristics: the case of Hyderabad
City, India
An urban heat island study in Nanchang
City, China based on land surface
temperature and social-ecological
variables

Dynamic analysis and ecological
evaluation of urban heat islands in Raipur
city, India

Surface urban heat island analysis of
shanghai (China) based on the change of
land use and land cover

Impact of Rapid Urbanization on the City
of Bhubaneswar, India

Hanoi
Vietnam
Asia

Poznan
Poland
Europe

Cairo

Egypt
Africa

Malda
India
Asia

Hyderabad
India
Asia

Nanchang
China
Asia

Raipur
India
Asia

Shanghai
China
Asia

Bhubaneswar
India
Asia

Temperate
(Cwa)

Continental
(Dfb)

Arid
(BWh)

Temperate
(Cwa)

Arid
(BSh)

Temperate
(Cfa)

Tropical
(Aw)

Temperate
(Cfa)

Tropical
(Aw)

Landsat (TM
& ETM+)

Landsat (TM)

Landsat
(TIRS/OLI)
MODIS

Landsat (TM
& ETM+)

Landsat (TM
& ETM+)

Landsat (TM
& TIRS/OLI)

Landsat (TM
& TIRS/OLI)
MODIS

Landsat (TM
& TIRS/OLI)
QuickBird
Landsat
(ETM+ &
TIRS/OLI)
MODIS

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Others

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Socioeconomic
Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Topography;
Socioeconomic
Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical

Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; PDENS;

Socioeconomic

Inter-annual variations; LULC

types; LULC patterns;
Biophysical
Inter-annual variations; LULC
types; LULC patterns;
Biophysical
Inter-annual variations; Seasonal
variations; Day/Night variations;
LULC types; LULC patterns;
Biophysical
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52
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54
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57
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59

Singh et al.
2017

Fan et al.
2017

Xinping Zhang
et al.
2017

Estoque and
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Ranagalage et
al.
2017

Ranagalage et
al.
2018

Sultana and
Satyanarayana
2018

Rousta et al.
2018

Lin et al.
2018

Impact of land use change and
urbanization on urban heat island in
Lucknow city, Central India. A remote
sensing based estimate
Understanding the Impact of
Urbanization on Surface Urban Heat
Islands-A Longitudinal Analysis of the
Oasis Effect in Subtropical Desert Cities
Effects of Land Use/Cover Changes and
Urban Forest Configuration on Urban
Heat Islands in a Loess Hilly Region: Case
Study Based on Yan'an City, China

Monitoring surface urban heat island
formation in a tropical mountain city
using Landsat data (1987-2015)

An urban heat island study of the
Colombo Metropolitan Area, Sri Lanka,
based on Landsat data (1997-2017)

Quantifying surface urban heat island
formation in the world heritage tropical
mountain city of Sri Lanka

Urban heat island intensity during winter
over metropolitan cities of India using
remote-sensing techniques: impact of

urbanization

Spatiotemporal analysis of land use/land

cover and its effects on surface urban heat

Island using landsat data: A case study of
Metropolitan City Tehran (1988-2018)

Urbanization effect on spatiotemporal
thermal patterns and changes in
Hangzhou (China)

Lucknow
India
Asia

5 Arid cities
5 Countries
3 Continents

Yan'an
China
Asia

Baguio
Philippines
Asia

Colombo
Sri Lanka
Asia
Kandy
Sri Lanka
Asia

Multiple cities
India
Asia

Tehran
Iran
Asia

Hangzhou
China
Asia

Temperate
(Cwa)

Arid
(BSh/BWk/BWh)

Continental
(Dwa)

Tropical
(Am)

Tropical
(Af)

Tropical
(Af)

Tropical
(Am/Aw)
Arid (BSh/BWh)
Temperate(Cwa)

Arid
(BSK)

Temperate
(Cfa)

Landsat (TM
& TIRS/OLI)

Landsat (TM)

Landsat (TM,
ETM+, &
TIRS/OLI)
GeoEye

Landsat (TM,
ETM+, &
TIRS/OLI)

Landsat (TM
& TIRS/OLI)

Landsat (TM
& TIRS/OLI)

Landsat
(ETM+)

Landsat (TM
& TIRS/OLI)

Landsat (TM)

Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Others

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Landscape

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Topography;
Landscape
Inter-annual variations; LULC
types; LULC patterns;
Biophysical
Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Landscape
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Rani et al.
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Dihkan et al.
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Min et al.
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Monitoring and assessment of urban heat
islands over the Southern region of Cairo
Governorate, Egypt

Assessing the effects of land-use types in
surface urban heat islands for developing
comfortable living in Hanoi City

Variations in land surface temperature
and cooling efficiency of green space in
rapid urbanization: The case of Fuzhou
city, China
Investigating the urban heat island effect
of transit oriented development in
Brisbane

The urban heat island in Rio de Janeiro,
Brazil, in the last 30 years using remote
sensing data

Multi-temporal NDVI and surface
temperature analysis for Urban Heat
Island inbuilt surrounding of sub-humid
region: A case study of two geographical
regions

Evaluation of urban heat island effect in
Turkey

Spatio-temporal evolution analysis of the
urban heat island: A case study of
Zhengzhou city, China
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Africa

Hanoi
Vietnam
Asia

Fuzhou
china
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Brisbane
Australia
Oceania

Rio de Janeiro
Brazil
South America

Haridwar &
Kanpur
India
Asia

Multiple cities
Turkey
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Zhengzhou
China
Asia

Arid
(BWh)

Temperate
(Cwa)

Temperate
(Cfa)

Temperate
(Cfa)

Tropical
(Am)

Temperate
(Cwa)

Arid (BSk)
Temperate
(Cfa/Csa)
Continental
(Dfb)

Temperate
(Cwa)

Landsat (TM,
ETM+, &
TIRS/OLI)

Landsat
(TIRS/OLI)

Landsat
(ETM+ &
TIRS/OLI)
SPOT
Landsat (TM
& TIRS/OLI)
IKONOS

Landsat (TM,
ETM+, &
TIRS/OLI)

Landsat

(ETM+)

Landsat (TM)
ASTER

Landsat (TM
& TIRS/OLI)

Inter-annual variations; LULC
types; LULC patterns;
Biophysical; Others

Inter-annual variations; LULC
types; LULC patterns

Inter-annual variations; LULC
types; LULC patterns

Inter-annual variations; LULC
types; LULC patterns; PDENS;
Others

Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations;
Day/Night variations; LULC
types; LULC patterns;
Biophysical; Topography;
PDENS; Socioeconomic;
Landscape

Inter-annual variations; Seasonal

variations; LULC types; LULC
patterns; Biophysical; PDENS;
Socioeconomic
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Spatiotemporal impact of land use/land
cover changes on urban heat islands: A
case study of Paco do Lumiar, Brazil

The environmental effects of urban
development in Hanoi, Vietnam from
satellite and meteorological observations
from 1999-2016
Understanding land surface temperature
on rift areas to examine the spatial
variation of urban heat island: the case of
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surface permeability and emerging urban
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Temperate
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Temperate
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Continental
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Inter-annual variations; Seasonal
variations; LULC types; LULC
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Inter-annual variations; LULC
types; LULC patterns;
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Inter-annual variations;
Day/Night variations; LULC
types; LULC patterns;
Biophysical; Others
Inter-annual variations; LULC
types; LULC patterns;
Biophysical

Inter-annual variations; Seasonal
variations; LULC types; LULC
patterns; Biophysical

Inter-annual variations; LULC
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