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Media/Publication The Times of India
Date 22" May, 2024 Language English
Headline

Urbanization led to overall 60% enhancement in warming in Indian cities:
IIT study

Link
https://timesofindia.indiatimes.com/india/urbanization-led-to-overall-
60-enhancement-in-warming-in-indian-cities-iit-
study/articleshow/110341765.cms

(Photo credit: Agencies)

BHUBANESWAR: Urbanization alone has led to an overall 60 percent
enhancement in warming in Indian cities, with eastern tier-II cities leading the
way. It was revealed through a study conducted by the researchers from IIT
Bhubaneswar. This research provides a science based quantitative ranking of
urbanization for Indian cities.

The study titled 'Urbanization and regional climate change-linked warming of
Indian Cities’ published in the journal ‘Nature Cities’ provides insight by
carefully separating regional climate change and urbanization in multiple cities.


https://timesofindia.indiatimes.com/india/urbanization-led-to-overall-60-enhancement-in-warming-in-indian-cities-iit-study/articleshow/110341765.cms
https://timesofindia.indiatimes.com/india/urbanization-led-to-overall-60-enhancement-in-warming-in-indian-cities-iit-study/articleshow/110341765.cms
https://timesofindia.indiatimes.com/india/urbanization-led-to-overall-60-enhancement-in-warming-in-indian-cities-iit-study/articleshow/110341765.cms
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The researchers investigated the contributions of local-scale urbanization and
regional climate change to the warming in 141 major Indian cities over the
past two decades. They took 18 years of high-resolution land surface
temperature data from NASA's Aqua satellite for the period between 2003 and
2020. They also compared urban and rural warming trends.

The study found that Tier II cities in eastern India showed stronger
urbanization-driven warming compared to larger metro cities like New Delhi
and Mumbai. "This disparity underscores the importance of targeted urban
planning and efforts to mitigate heat impacts, which could also address other
urban issues like extreme rainfall, floods, and air pollution,” said V Vinoj,
associate professor, school of earth, ocean and climate sciences, IIT
Bhubaneswar.

Global forecasts show that the urban population share may reach 68 percent
by 2050. India is expected to witness huge urban growth in the future.
According to the Global Climate Risk Index 2021, India is the seventh most
profoundly impacted nation by climate-related extreme weather phenomena,
and it will be one of the most vulnerable countries to the climate change
impact, said the research article jointly written by V Vinoj and scholar Soumya
Satyakanta Sethi.
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They said changed urban landscape accumulates heat due to surfaces like
concrete and asphalt, anthropogenic activities, surface albedo and other
related factors. This is leading to the urban heat island (UHI) effect. UHI affects
rainfall, pollution and other climate parameters. Urbanisation and energy
demands lead to the production of greenhouse gases and associated emissions
contributing to climate change, said the researchers.

The study shows that urbanisation has a 100 percent contribution towards the

warming of Jamshedpur, while Bhubaneswar has 85 percent.

"Targeting smaller cities with systematic heat action plans is expected to be far
cheaper with a positive outcome than for megacities. The study emphasizes
the urgent need for detailed urban climate studies and data generation as
Indian cities rapidly expand,” said Vinoj and added that a lot more aspects

related to urbanization are still unexplored in the Indian context.
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Media/Publication

The Times of India

Date

22" May, 2024

Language

English

Headline

Urbanization led to overall 60% enhancement in warming in Indian cities:

IIT study
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Urbamsatlon has led to 60% rise in

Acztles turning warmer:

URBAN CONTRIBUTI@N TO WARMING OF CITIES IN %

Hemanta.Pradhan
@timesgroup.com

- Bhubaneswar: Urbanisa-

tion alone has led to 60% in-

" crease in warming of Indian

cities, with eastern tier-II ci-
ties leading the way. In Bhu-

- baneswar, urbanisation cont-

ributed 85% to the warming
whereas it was 100% in Jams-
hedpur.

The facts came to the fore

following a study conducted -

by researchers from IIT-Bhu-
baneswar. The study, “Urba-

nizationandregional climate -

change-linked warming of
Indian Cities”, published in
the journal Nature Cities ca-
refully separates regional cli-
mate change and urbanisa-
tion in multiple cities,

The researchers investi-
gated the contributions of lo-
cal urbanisation and regio-
nalchmatechangotothe war-
ming in 141 major Indian citi-
es over the past two decades.

TBBS study

They took 18 years of high-re-
solution land surface tempe-
rature data from NASAs
aqua satellite between 2003
and 2020 as well as compared
urban and rural warming
trends. The study found that
tier-II cities in eastern India
showed stronger urbaniza-
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tion-driven warming compa-

' red to larger metro cities like

New Delhi and Mumbai.
This disparity undersco-
res the importance of targe-

ted urban planning and ef-

fortstomitigate heatimpacts
that could address other issu-
es like extreme rainfall, flo-

.0ds, and air pollution, said V

Vinoj, associate professor,
school of earth, ocean and cli-
mate sciences, II'T Bhubanes-
war. Global forecasts show
that the urban population
share may reach 68% by 2050.
India is expected to witness
huge urban growth.




YR W] TR YIARER

Indian Institute of Technology Bhubaneswar

Media/Publication India Education Diary
Date 22" May, 2024 Language English
Headline

Urbanization Alone Has Led To An Overall 60% Enhancement In Warming
In Indian Cities: Study By IIT Bhubaneswar Researchers

Link
https://indiaeducationdiary.in/urbanization-alone-has-led-to-an-overall-
60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar-

researchers/

Bhubaneswar : A innovative study by the researchers from Indian Institute of Technology
(IIT) Bhubaneswar reveals that urbanization alone has caused up to 60% additional
warming in Indian cities, with significant variability among different cities. This research
provides a science based quantitative ranking of urbanization for Indian cities. The study
titled ‘Urbanization and regional climate change-linked warming of Indian Cities’
published in the journal ‘Nature Cities’ is first-of-its-kind and provides insight by
carefully separating regional climate change and urbanization in multiple cities.

In the context of rising temperature, the study investigated the contributions of local-
scale urbanization and regional climate change to the observed surface warming in 141
major Indian cities over the past two decades. By leveraging 18 years of high-resolution
land surface temperature data from the MODIS sensor on NASA’s Aqua satellite for the
period between 2003 and 2020, the research team carefully compared urban and rural
warming trends. Applying strict quality control measures, they subtracted the regional
climate change effects observed in rural areas from the urban warming to isolate the
urbanization effect.

Notably, Tier II cities in Eastern India showed stronger urbanization-driven warming
compared to larger metro cities like New Delhi and Mumbai. This disparity underscores
the importance of targeted urban planning and efforts to mitigate heat impacts, which
could also address other urban issues like extreme rainfall, floods, and air pollution.
Targeting smaller cities with systematic heat action plan is expected to be far more
cheaper with positive outcome than for large urban agglomerations or megacities. The
study emphasizes the urgent need for detailed urban climate studies and data generation
as Indian cities rapidly expand.



https://indiaeducationdiary.in/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar-researchers/
https://indiaeducationdiary.in/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar-researchers/
https://indiaeducationdiary.in/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar-researchers/
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The research was led by Dr. V. Vinoj, Associate Professor, School of Earth, Ocean &
Climate Sciences and Soumya Satyakanta Sethi. Commenting about the study, Dr. Vinoj
said: “A lot more aspects related to urbanization are still unexplored in the Indian
context. However, this study provides an early glimpse of science-backed information
that may be useful for national or state level policymaking to view each city differently
and allocate limited resources systematically to reduce warming of our cities. Such an
approach will help in implementing policies that may make our growing smart cities,
smarter.”
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Media/Publication The New Indian Express
Date 23" May, 2024 Language English
Headline

Tier-ll cities in Eastern India contribute more urban heat than metros

Link
https://www.newindianexpress.com/states/odisha/2024/May/23/tier-ii-
cities-in-eastern-india-contribute-more-urban-heat-than-metros

The researchers underscored the importance of targeted urban planning
and efforts to mitigate heat impacts, which could also address other
urban issues like extreme rainfall, floods, and air pollution.

BHUBANESWAR: Even as India is gripped by a staggering heatwave, a latest
study by researchers of the Indian Institute of Technology (IIT)-Bhubaneswar
has revealed that urbanisation across the country has enhanced warming in
cities, including, Bhubaneswar by 60 per cent.

The study ‘Urbanisation and Regional Climate Change-linked Warming of
Indian Cities’, recently published in Nature, was conducted by associate
professor of School of Earth (Ocean and Climate Sciences) V Vinoj of IIT-
Bhubaneswar and research scholar Soumya Satyakanta Sethi.

The study pointed out that tier-II cities in eastern India showed stronger
urbanisation-driven warming compared to larger metro cities like New Delhi
and Mumbai.

It quoted another study which stated the contribution of urbanisation to night
time land surface temperature warming was 70 per cent to 80 per cent over the
tropical city of Bhubaneswar.

Using the data on urbanisation and temperature of the last two decades, Vinoj
and Sethi investigated the contribution of local-scale urbanisation and regional
climate change to the observed surface warming in 141 major Indian cities.

By leveraging 18 years of high-resolution land surface temperature data from
the MODIS sensor on NASA’s Aqua satellite for the period between 2003 and
2020, the research team carefully compared urban and rural warming trends.



https://www.newindianexpress.com/states/odisha/2024/May/23/tier-ii-cities-in-eastern-india-contribute-more-urban-heat-than-metros
https://www.newindianexpress.com/states/odisha/2024/May/23/tier-ii-cities-in-eastern-india-contribute-more-urban-heat-than-metros
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Among the top-20 cities that have shown the highest urban contribution
leading to warming, Bhubaneswar does not find a spot and Jamshedpur leads
with a contribution of 100 per cent followed by Raipur (77.7 per cent) and
Patna (67.1 per cent), the study states.

It pointed out the changed urban landscape no longer benefits from evaporative
cooling. Instead, it accumulates heat due to many factors such as higher-
thermal-inertia surfaces (like concrete and asphalt), surface albedo (fraction of
light that a surface reflects), and enhanced human activity, thus leading to the
urban heat island (UHI) effect, which subsequently affects other climate
parameters like rainfall, pollution and so on.

The researchers underscored the importance of targeted urban planning and
efforts to mitigate heat impacts, which could also address other urban issues
like extreme rainfall, floods, and air pollution. Targeting smaller cities with
systematic heat action plan is expected to be far cheaper with a positive
outcome than for large urban agglomerations or mega cities, they stated.

Associate professor Vinoj said a lot more aspects related to urbanisation are
still unexplored in the Indian context. “However, this study provides an early
glimpse of science-backed information that may be useful for national or state
level policy-making to view each city differently and allocate limited resources
systematically to reduce warming of our cities. Such an approach will help in
implementing policies that may make our growing smart cities smarter,” he
added.

As per Global Climate Risk Index 2021, India is the 7th most impacted country
by climate-related extreme weather phenomena. Also, studies indicate that
India will be one of the most vulnerable countries to the impact of climate
change with its cities at the forefront.
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Media/Publication The Pioneer
Date 23" May, 2024 Language English
Headline

Study by IIT BBS: ‘Urbanisation led to 60% rise in warming in Indian cities’

Stld by IIT BBS

Urbanisato \ed t 60% isg in warming in Incian ciies

PNS ® BHUBANESWAR

A n innavative study hy the

researchers from the Indian
Institute of Technology (1I'T),
Bhubaneswar, reveals that
urbanisation alone has caused
up to 60% additional warm-
ing in Indian cities, with sig-
nificant variability
among different cities.

This research provides a sci-
ence based quantitative rank-
ing of urbanisation for Indian
cities. The study titled
‘Urbanisation and regional cli-
mate change-linked warming
of Indian cities’ published in
the journal 'Nature Cities'
is first-of-its-kind providing
an insight by carefully sepa-
rating regional climate change
and urbanisation in multiple
cities,

In the context of rising
temperature, the study inves-

tigated the contributions of

local-scale urbanisation and
regional climate change to the
observed surface warming in
141 major Indian cities over
the past two decades. By le-
veraging 18 years of high-reso-
lution land surface tempera-
ture data from the MODIS
sensor on NASAs Aqua satel-
lite for the period between
2003 and 2020, the research
team carefully compared ur-
banand rural warming trends.
Applying strict quality control
measures, they subtracted the

regional climate change ef
fects observed in rural areas
fraom the urhan warming to
isolate the urbanization effect.
Notably, Tier II cities in
Eastern India
showed stronger urbanisation-
driven warming compared
to larger metro cities like New
Delhi and Mumbai. This dis-
parity underscores the impor-
tance of targeted urban plan-
ning and efforts to mitigate
heat  impacts,  which
could also address other urban
issues like extreme rainfall,
floods, and air pollution. Tar-
geting smaller cities with sys-
tematic heat action plan is ex-
pected to be far cheaper with
positive outcome than for
large urban agglomerations or
megacities.  The  study
emphasises the urgent need for

detailed urban climate studies
and data generation as Indian
cities rapidly expand

The research was led by Dr
V Vinoj, Associate Professor,
School of Earth, Ocean and
Climate Sciences and Soumya
Satyakanta Sethi. Comment-
ing about the study, Dr Vinoj
said, “A lot more aspects related
to urbanization are still unex-
plored in the Indian context.
However, this study provides
an early glimpse of science-
backed information that may
be useful for national or State
level policymaking to view
each city differently and allo-
cate limited resources system-
atically to reduce warming of
our cities. Such an approach
will help in implementing poli-
cies that may make our grow-
ing smart cities smarter”
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Media/Publication Orissa Diary.com
Date 22" May, 2024 Language English
Headline

Urbanization Alone Has Led to An Overall 60% Enhancement In Warming In
Indian Cities: Study By IIT Bhubaneswar Researchers

Bhubaneswar : A innovative study by the researchers from Indian Institute of Technology
(IIT) Bhubaneswar reveals that urbanization alone has caused up to 60% additional
warming in Indian cities, with significant variability among different cities. This research
provides a science based quantitative ranking of urbanization for Indian cities. The study
titled ‘Urbanization and regional climate change-linked warming of Indian Cities'’
published in the journal ‘Nature Cities’ is first-of-its-kind and provides insight by carefully
separating regional climate change and urbanization in multiple cities.

In the context of rising temperature, the study investigated the contributions of local-
scale urbanization and regional climate change to the observed surface warming in 141
major Indian cities over the past two decades. By leveraging 18 years of high-resolution
land surface temperature data from the MODIS sensor on NASA’s Aqua satellite for the
period between 2003 and 2020, the research team carefully compared urban and rural
warming trends. Applying strict quality control measures, they subtracted the regional
climate change effects observed in rural areas from the urban warming to isolate the
urbanization effect.

Notably, Tier Il cities in Eastern India showed stronger urbanization-driven warming
compared to larger metro cities like New Delhi and Mumbai. This disparity underscores
the importance of targeted urban planning and efforts to mitigate heat impacts, which
could also address other urban issues like extreme rainfall, floods, and air pollution.
Targeting smaller cities with systematic heat action plan is expected to be far more
cheaper with positive outcome than for large urban agglomerations or megacities. The
study emphasizes the urgent need for detailed urban climate studies and data generation
as Indian cities rapidly expand.

The research was led by Dr. V. Vinoj, Associate Professor, School of Earth, Ocean &
Climate Sciences and Soumya Satyakanta Sethi. Commenting about the study, Dr. Vinoj
said: “A lot more aspects related to urbanization are still unexplored in the Indian context.
However, this study provides an early glimpse of science-backed information that may be
useful for national or state level policymaking to view each city differently and allocate
limited resources systematically to reduce warming of our cities. Such an approach will
help in implementing policies that may make our growing smart cities, smarter.”
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Media/Publication The Prameya News
Date 22" May, 2024 Language English
Headline

Urbanization alone has led to 60% enhancement in warming in Indian
cities: IIT, Bhubaneswar

Link
https://www.prameyanews.com/urbanization-alone-has-led-to-an-
overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-
bhubaneswar

An innovative study by the researchers from Indian Institute of Technology (IIT)
Bhubaneswar has revealed that urbanization alone has caused up to 60%
additional warming in Indian cities, with significant variability among different
cities. This research provides a science based quantitative ranking of
urbanization for Indian cities. The study titled ‘Urbanization and regional
climate change-linked warming of Indian Cities’ published in the journal ‘Nature
Cities’ is first-of-its-kind and provides insight by carefully separating regional
climate change and urbanization in multiple cities.

In the context of rising temperature, the study investigated the contributions of
local-scale urbanization and regional climate change to the observed surface
warming in 141 major Indian cities over the past two decades. By leveraging 18



https://www.prameyanews.com/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar
https://www.prameyanews.com/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar
https://www.prameyanews.com/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar
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years of high-resolution land surface temperature data from the MODIS sensor
on NASA’s Aqua satellite for the period between 2003 and 2020, the research
team carefully compared urban and rural warming trends. Applying strict
quality control measures, they subtracted the regional climate change effects
observed in rural areas from the urban warming to isolate the urbanization
effect.

Notably, Tier Il cities in Eastern India showed stronger urbanization-driven
warming compared to larger metro cities like New Delhi and Mumbai. This
disparity underscores the importance of targeted urban planning and efforts to
mitigate heat impacts, which could also address other urban issues like
extreme rainfall, floods, and air pollution. Targeting smaller cities with
systematic heat action plan is expected to be far more cheaper with positive
outcome than for large urban agglomerations or megacities. The study
emphasizes the urgent need for detailed urban climate studies and data
generation as Indian cities rapidly expand.

The research was led by Dr. V. Vinoj, Associate Professor, School of Earth,
Ocean & Climate Sciences and Soumya Satyakanta Sethi. Commenting about
the study, Dr. Vinoj said, “A lot more aspects related to urbanization are still
unexplored in the Indian context. However, this study provides an early glimpse
of science-backed information that may be useful for national or state level
policymaking to view each city differently and allocate limited resources
systematically to reduce warming of our cities. Such an approach will help in
implementing policies that may make our growing smart cities, smarter.”
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Media/Publication Indus Valley Times
Date 22" May, 2024 Language English
Headline

URBANIZATION ALONE HAS LED TO AN OVERALL 60%
ENHANCEMENT IN WARMING IN INDIAN CITIES: STUDY BY IIT
BHUBANESWAR RESEARCHERS

Link
https://indusvalleytimes.com/news/urbanization-alone-has-led-to-an-
overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-
bhubaneswar-researchers/

An innovative study by the researchers from Indian Institute of Technology (IIT) Bhubaneswar reveals that urbanization
alone has caused up to 60% additional warming in Indian cities, with significant variability among different cities. This
research provides a science based quantitative ranking of urbanization for Indian cities. The study titled ‘Urbanization
and regional climate change-linked warming of Indian Cities’ published in the journal ‘Nature Cities’ is first-of-its-kind
and provides insight by carefully separating regional climate change and urbanization in multiple cities.

In the context of rising temperature, the study investigated the contributions of local-scale urbanization and regional
climate change to the observed surface warming in 141 major Indian cities over the past two decades. By leveraging
18 years of high-resolution land surface temperature data from the MODIS sensor on NASA’s Aqua satellite for the
period between 2003 and 2020, the research team carefully compared urban and rural warming trends. Applying strict
quality control measures, they subtracted the regional climate change effects observed in rural areas from the urban
warming to isolate the urbanization effect.

Notably, Tier Il cities in Eastern India showed stronger urbanization-driven warming compared to larger metro cities
like New Delhi and Mumbai. This disparity underscores the importance of targeted urban planning and efforts to mitigate
heat impacts, which could also address other urban issues like extreme rainfall, floods, and air pollution. Targeting
smaller cities with systematic heat action plan is expected to be far more cheaper with positive outcome than for large
urban agglomerations or megacities. The study emphasizes the urgent need for detailed urban climate studies and
data generation as Indian cities rapidly expand.

The research was led by Dr. V. Vinoj, Associate Professor, School of Earth, Ocean & Climate Sciences and Soumya
Satyakanta Sethi. Commenting about the study, Dr. Vinoj said: “A lot more aspects related to urbanization are still
unexplored in the Indian context. However, this study provides an early glimpse of science-backed information that may
be useful for national or state level policymaking to view each city differently and allocate limited resources
systematically to reduce warming of our cities. Such an approach will help in implementing policies that may make our
growing smart cities, smarter.”



https://indusvalleytimes.com/news/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar-researchers/
https://indusvalleytimes.com/news/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar-researchers/
https://indusvalleytimes.com/news/urbanization-alone-has-led-to-an-overall-60-enhancement-in-warming-in-indian-cities-study-by-iit-bhubaneswar-researchers/
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Media/Publication Odisha Bytes.com
Date 24 May, 2024 Language English
Headline

Urbanisation Alone Has Led To 60% Enhancement In Warming Of Indian
Cities: IIT Bhubaneswar Study

Link
https://odishabytes.com/urbanisation-alone-has-led-to-60-
enhancement-in-warming-of-indian-cities-iit-bhubaneswar-study/
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Bhubaneswar: An innovative study by researchers from the Indian
Institute of Technology (II'T) Bhubaneswar reveals that urbanisation
alone has caused up to 60% additional warming in Indian cities, with
significant variability among different cities. This research provides
a science-based quantitative ranking of urbanisation for Indian
cities. The study titled ‘Urbanization and Regional Climate Change-
linked Warming of Indian Cities’ published in the journal ‘Nature
Cities’ is first-of-its-kind and provides insight by carefully separating
regional climate change and urbanisation in multiple cities.



https://odishabytes.com/urbanisation-alone-has-led-to-60-enhancement-in-warming-of-indian-cities-iit-bhubaneswar-study/
https://odishabytes.com/urbanisation-alone-has-led-to-60-enhancement-in-warming-of-indian-cities-iit-bhubaneswar-study/
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In the context of rising temperatures, the study investigated the
contributions of local-scale urbanisation and regional climate
change to the observed surface warming in 141 major Indian cities
over the past two decades. By leveraging 18 years of high-resolution
land surface temperature data from the MODIS sensor on NASA’s
Aqua satellite for the period 2003-2020, the research team
carefully compared urban and rural warming trends. Applying
strict quality control measures, they subtracted the regional climate
change effects observed in rural areas from urban warming to
isolate the urbanisation effect.

Notably, Tier II cities in Eastern India showed stronger
urbanisation-driven warming compared to larger metro cities like
New Delhi and Mumbai. This disparity underscores the importance
of targeted urban planning and efforts to mitigate heat impacts,
which could also address other urban issues like extreme rainfall,
floods, and air pollution. Targeting smaller cities with a systematic
heat action plan is expected to be far cheaper with positive
outcomes than for large urban agglomerations or megacities. The
study emphasises the urgent need for detailed urban climate
studies and data generation as Indian cities rapidly expand.

Dr V. Vinoj, Associate Professor, School of Earth, Ocean & Climate
Sciences and Soumya Satyakanta Sethi led the research.
Commenting on the study, Dr Vinoj said: “A lot more aspects
related to urbanisation are still unexplored in the Indian context.
However, this study provides an early glimpse of science-backed
information that may be useful for national or state-level
policymaking to view each city differently and allocate limited
resources systematically to reduce the warming of our cities. Such
an approach will help in implementing policies that may make our
growing smart cities, smarter.”
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Media/Publication

The Azad Sipahi

Date

18* May, 2024

Language

Hindi

Headline

Urbanisation Alone Has Led To 60% Enhancement In Warming Of Indian
Cities: IIT Bhubaneswar Study
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