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FROM THE CHAIR
Greetings!
The World Health Organization (WHO) designated 7th April as the “World Health Day”.
The main goal of the day is to raise awareness and highlight “Health” as a priority area of
concern. WHO and several international sustainability programs repeatedly remind us that
“The health of people around the world is tightly linked to the health of our environment”.
The theme of this year’s World Health Day has been aptly selected as “Our Planet, Our
health”. WHO stated in their web site that “In the midst of a pandemic, a polluted planet,
increasing diseases like cancer, asthma, heart disease, on World Health Day 2022, WHO
will focus global attention on urgent actions needed to keep humans and the planet healthy
and foster a movement to create societies focused on well-being”. WHO also recognized
that the climate crisis is also a health crisis.
Planetary Health is a solutions-oriented, transdisciplinary field and social movement focused
on analyzing and addressing the impacts of human disruptions to Earth’s natural systems
on human health and all life on Earth. Understanding and acting upon these challenges
call for massive collaborations across disciplinary and national boundaries to safeguard
our health. This is one of the objectives of the Future Earth international program, global
secretariat which is hosted by Divecha Centre for Climate Change. Out of 17 Sustainable
Development Goals approved by the United Nations in 2015, three of them deal directly
or indirectly with health. Future Earth Health Knowledge-Action Network is responsible for
bringing medical practitioners, health and climate researchers together with other natural
and social scientists, environmental policy experts and policy makers in the government,
private sector and civil society. This is important for the integrated understanding of the
complex interactions between a changing global environment such as pollution, disease
pathogens and vectors, ecosystems and the health of human beings including livelihoods,
nutrition and well-being.
We all have a responsibility to take action to prevent the climate from deteriorating further.
The world was not prepared to face COVID-19 pandemic. There are similarities with the threat
of climate change. We hope that the experience from COVID-19 pandemic would make the
world leaders realize the serious implications of climate change and take appropriate policy
decisions. Policy decisions we make now and in the coming years will have a significant
impact on the future of the planet. This will need massive efforts from all of us, both at the
individual and community levels along with the efforts from the public and private sectors
to improve the health of our planet. That is the reason, we always advocate that medical
practitioners and climate scientists should work together to tackle these important global
issues.

												S. K. Satheesh

1

FUTURE EARTH WEBINAR SERIES

Participants in the webinar series held from 20 January to 29 April 2022
Future Earth South Asia Global
Hub and Divecha Centre for Climate
Change jointly organized a series
of webinars on different topics such
as addressing malnutrition, risks to
coastal communities, regional planning
and associated health risks in South
Asia. The first webinar in the series
“Towards Agenda 2030: Achieving
the sustainable development goal
in South Asia” was held on 20

January 2022. Eminent academics,
public officials, and development
experts from six countries discussed
topics including the Macroeconomic
Setting of South Asia, The Role
of Governance and
Institutions,
Climate
Change in Development
Planning, Accounting for COVID-19
Impacts, Prioritizing
Communities,
and Socio-Environmental Impacts of
Development Projects in the region.
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Prof. S. K. Satheesh, Director,
Future Earth South Asia Global Hub,
Divecha Centre for Climate Change,
Indian Institute of Science welcomed
the speakers. Smriti Basnett, Deputy
Director, Future Earth South Asia
Global Hub, presented Future Earth’s
main mission and strategic objectives
required for global sustainability.
The 2030 Agenda for Sustainable
Development has become the
center of a renewed framework for
countries of the world to meet the
changing development priorities and

gaps that previous strategies have
been unable to close. The global
progress on the SDGs would depend
on their achievement by South Asia.
Additionally, their shared challenges,
cultural and administrative frameworks
and similar initial conditions could
help South Asian countries benefit
from subregional cooperation on
SDG implementation. One particular
instance of increased connectivity in
the region can be in terms of knowledge
creation and sharing. An initial step in
this process is to understand how far

Speakers in second webinar series held on 19 April 2022
each member country has been able
to achieve the SDGs.

Policy, National University of Public
Service, Hungary chaired the session.
South Asia’s coastline and the small
island countries of the Indian Ocean are
highly vulnerable regions, especially
under a changing climate. Rising sea
levels and saltwater intrusion degrade
the coastal ecosystem thus severely
affecting the livelihoods of communities
and resulting in the displacement of

The second webinar in the series was
held on 19 April 2022. The topic was
“Protecting Coastal Ecosystems in
South Asia - Water Security and Risks
from Rising Sea Levels”. Keynote
speaker Prof András Szöllösi-Nagy,
Professor of Water and Environmental
3

millions of lives. Recent interventions
to combat sea- level rise have focused
on identifying nature-based solutions
to develop resilience and build suitable
infrastructure along the coastline.
Many initiatives in this direction rely
on a combination of engineering and
natural barriers like mangroves and
wetlands to protect communities and
livelihoods from rising sea levels. At the
same time, there needs to be a greater
emphasis on adaptation to increasing
water salinity for better health and
agricultural outcomes. Towards this

end, the webinar focused on bringing
together eminent academics, public
officials, and development experts
from seven countries to discuss topics
including the Risks to Coastal Areas,
Ecological Damage and Associated
Livelihood risks, Blue Economy and
Coastal Agriculture risks, NatureBased Solutions, Climate Change
Adaptation and Resilience of Small
Island Communities, as well as adopt
developmental Pathways for the
region.

Speakers in third webinar series held on 21 April 2022
The third webinar in the series
“Transforming Food Systems in South
Asia: Finding Best strategy, Policies
and Practices in Tackling Hunger
and Malnutrition” was held on 21
April 2022. The Food Security theme
focused on addressing the issues
related to food security and nutrition
in South Asia. We hope to look at
transforming food systems, consumer

behavior, healthy diets and the cause
and consequences of malnutrition with
a special focus on child and maternal
health. Through this webinar, we aim
to understand the persisting problem
of hunger and malnutrition in South
Asia; examine the success and
failures in implementing policies, and
find the steps and policies needed to
mitigate it. This webinar will include a
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discussion on the immediate steps that
can be undertaken to tackle hunger
and ensure a nutritious and balanced
diet for people in South Asia. Experts
will also deliberate on the changes
and innovations needed to build more
inclusive food systems in the region
and strengthen food environments in
the long run. We hope to bring experts
and professionals in the field to
share their expertise and insights on
transforming food systems in South
Asia to achieve food security, improve
nutrition and provide affordable

healthy diets.
The fourth webinar in the series
“Fortifying Health in South Asia: A
Focus on Nutrition, Coastal Risk and
Urban Heat” was held on 25 April 2022.
The theme of Health Sensitization
focuses on the health risks related to
three major domains that are nutrition,
coastal health risks and urban heat
island effect as these are the major
focus areas of the Future Earth South
Asia Regional Program. An integrated
approach is crucial for progress across

Speakers in fourth webinar series held on 25 April 2022
multiple goals. Ensuring healthy lives
and promoting well-being at all ages is
essential to sustainable development.
WHO has defined health as “A state of
complete physical, mental and social
well-being and not just the absence
of disease or infirmity”. Thus, health
is complex and cannot be achieved
simply by focusing on the physical
and mental components of humans.

Interaction and changes in various
factors related to the environment
also affect the health and wellbeing of an individual. Therefore,
the development and integration of
solutions coupled with SDG 2, 6,
11 and 13 are essential in order to
address the challenges and achieve
good health. Through this webinar,
we hope to bring professionals to
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enlighten us on the specific or targeted
health risks in their country along with
an added emphasis on the mitigation
measures and preparedness of the
health systems to cope with these
unforeseen changes in order to bridge
this gap in South Asia to ensure good
health and well being.

development theme focuses on
addressing issues related to safe,
resilient and affordable housing for
the vulnerable communities, access
to clean water, make transportation
sustainable which would lead to the
reduction in urban heat island effect
and pollution and thus provide a
healthy living environment and falls
under SDG 11 (Make cities and
human settlements inclusive, safe,
resilient and sustainable). All these
issues are related to SDG 2 (Zero
Hunger), SDG 6 (Clean water and

The fifth and final webinar in the
series “Deliberating Best Practices:
Developing Sustainable Communities
in India” was held from 26 to 29
April 2022. The sustainable urban

Participants in the webinar series held from 26 April to 29 April 2022
sanitation) and SDG 13 (Climate
action) and the solution pathways will
be a product of these interactions.
The way to tackle climate change and
develop sustainable communities is
to develop resilient strategies which
make the informal communities feel
safe. This is the first step to a larger
solution. SDGs are an integral part

of implementing resilient strategies,
disaster management monitoring
systems, and collaboration of various
stakeholders at different levels.
Each session ended with a Q&A
round from the audience followed by
closing remark and announcement of
the next hybrid event.
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GLACIER AND REMOTE SENSING

Prof. S. K. Satheesh, Chairman, Divecha Centre for Climate Change, inaugurating
the training program held from 18 April to 29 April 2022
A training program was organized by
Divecha Centre for Climate Change,
Indian Institute of Science, Bengaluru,
on “Glacier studies and Remote
sensing” from April 18 to 29 2022. The
DST-Centre for Excellence in Climate
Change funded this program.

The
program received 206
applications from India, Mongolia,
Vietnam, UK, Saudi Arabia, US,
Germany,
Netherlands,
and
Switzerland. About 180 students
participated in the training program.
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Prof. S. K. Satheesh, Chairman,
Divecha Centre for Climate Change,
inaugurated the program. He described
the importance of glaciological
training to create high-quality human
resources. He appreciated this longterm program that has been running
for almost a decade.

There were specially designed
tutorials on various aspects of glacial
variability. There was a special
talk by Dr Ashim Sattar, Scientific
Researcher, University of Zurich on
Glacier Lake Outburst Flood. Students
and project associates conducted
practical sessions on various topics
like Topographic corrections of
reflectance, Mass balance using
the IAAR method, Runoff estimate
in Himalaya, Supra glacier Debris
coverand Depth estimate using
different techniques.

The training program covered topics
such as climate change, remote
sensing, glaciology, snow monitoring,
glacier studies, and mass balance.
Prof. J. Srinivasan and Prof. Anil V.
Kulkarni, Distinguished Scientists at
DCCC, delivered the lectures.

Participants in the training program held from 18 April to 29 April 2022
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FOREST FIRE NEAR GLACIATED AREA OF PARVATI
VALLEY, HIMACHAL PRADESH
Dr. Anil Kulkarni, Distinguished
Scientist, Divecha Centre for Climate
Change visited Parvati Valley in
Himachal Pradesh with his team for
their project work. They witnessed
a massive forest fire in the valley
adjacent to the glaciated region. “We
went up to the Parbati Hydroelectric
project. The fire was affecting a very
large forest area near the glaciated
region. Parvati Valley has 279
glaciers and 396 square kilometers of
glaciated area. The fire was adjacent
to Sara Ugma glacier,” said Prof. Anil
Kulkarni.

be extinguished at the earliest,” he
added.
There have been 16,840 forest fire
incidents in the country between March
28 and March 30, 2022, according to
Forest Survey of India. In Himachal
Pradesh, 80 forest fire incidents have
been reported in the past two days.
‘Assessment of Climate Change
over the Indian Region’, a ministry of
earth sciences report modelled on the
Intergovernmental Panel on Climate
Change’s (IPCC) assessment reports,
which source scientific evidence on
climate change globally, flagged in
2020 that the Himalayas and Tibetan
plateau recorded warming of 0.2
degree C per decade between 1951
and 2014. In the higher reaches, the
warming was recorded at the rate of
0.5 degree C per decade. This is much
higher than the average warming
experienced over the entire country.

“I have never seen anything like
this at such high altitudes in the past
40 years. The soot or black carbon
from the fire will get deposited on
the glaciers. It will reduce the albedo
of the glaciated area and enhance
the melting of snow. This will leave
the glacier exposed. The fire should
9

warming is much higher in the
upper reaches of Himalayas, with
loss of glaciers and lake formation
increasing. These lakes can burst and
cause flash floods. There are several
mechanisms through which such
floods can happen in association with
landslides and avalanches. We have
also monitored glacial lake formations
in the Alaknanda basin and the Nanda
Devi glacier,” Dr. Kulkarni had earlier
said following the February 7, 2021,
glacial overflow that triggered a flash
flood and swept away two hydroelectric
plants in Uttarakhand’s Chamoli
district, killing over 200 people.

The Hindu Kush Himalayas (HKH)
recorded a temperature rise of about
1.3 degree C during 1951-2014
compared to an average temperature
rise of around 0.7 degree C during
1901-2018 over the rest of country.
This has led to several areas of
HKH recording a steep decline in
snowfall and retreat of glaciers in
recent decades. The high elevation
Karakoram Himalayas, however, has
experienced higher winter snowfall
and hence, far less glacial retreat.
“There is now consensus that
most glaciers in the Himalayas are
retreating, with the pace accelerating
from the beginning of the 21st century.
As several studies have shown,

Parvati Valley has 279 glaciers and 396 sq km of glaciated area. The glaciologists
said the fire is adjacent to Sara Ugma glacier.
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PUBLIC LECTURES ON CLIMATE CHANGE
Divecha Centre for Climate
Change in association with Maharani
Lakshmi Ammani College for women,
Bengaluru, organized two public
lectures on climate change by Prof. J
Srinivasan and Dr. Anil V. Kulkarni, at
their campus on 8 April 2022.

This was followed by a talk on
“Climate Change and Himalayan
Glaciers” by Prof. Anil Kulkarni. The
Himalayan mountain range stores
a large amount of ice and snow
in glaciers. Glaciers are generally
described as a mass of ice slowly
moving from higher to lower altitudes.
The Himalayan region generates
more runoff due to high orographic
precipitation and delayed release due
to snow and ice storage. The area
experiences snowfall during winter
and the snow melts during summer.
Therefore, water is supplied during
the hot and dry season, making
many rivers like Indus, Ganga and
Brahmaputra perennial. However, the
availability of water from this source
can significantly change in the future.
The Himalayan range is experiencing
a higher rise in temperature than the
global mean, affecting the distribution
of glaciers and seasonal snow cover.
The distribution of glaciers is not
uniform throughout the Himalayan
basins. Indus basin has the largest

In his talk “The science of Climate
Change”, Prof. Srinivasan discussed
the main factors that cause climate
change on earth. The main factors are
the amount of solar radiation absorbed
by earth and the amount of earth’s
surface emission that is trapped by the
earth’s atmosphere. Earth’s climate
has oscillated between a completely
ice-covered earth and an ice-free
earth during the past 4 billion years.
During the past 150 years human
being have begun to alter the earth’s
climate through the burning of fossil
fuels. Prof. Srinivasan discussed how
earth’s climate will change in the next
hundred years and what can we do to
reduce the rapid warming of the Earth.
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concentration of glaciers, and it has
approximately 26000 sq km area.
The average glaciated regions of the
Ganga and Brahmaputra basins are
11,621 and 15,606 square kilometers,
respectively. The snow and glacier
melt contribution in total discharge
is 62% in Indus, 20% in Ganga,
and 25% in Brahmaputra basins.
Therefore, the Indus River is more
vulnerable to future climate change
due to enormous snow/glacier melt,
large population, high water stress,
and geopolitical conditions. The rates
of retreat have probably accelerated
in the past few decades. However,
the observed tendencies are not
regionally uniform. They vary across
the entire Himalayas from glacier to
glacier, ranging from a few meters to
as high as 60 meters per year . The
mean rate of retreat is – 14 meters per
year.

The large variability is on account
of variable topography, glacier
extent, debris cover and climate. In
the future, the temperature rise will
be much higher, reducing glacier
area and snow cover substantially,
creating new hazards and risks for the
mountain communities. The seasonal
snow is likely to melt early, potentially
changing the seasonal pattern of
stream runoff. It will also lead to the
early drying of mountain streams and
springs, creating a necessity for new
adaptation strategies. The recent
innovation of Ice Stupa in Ladakh is
one such example. The changing
cryosphere and climate is likely to
challenge all societal activities in
the Himalaya, creating a need for a
knowledge-based approach to meet
the livelihood challenges of mountain
communities.

Ice cores (on the left) are used to determine ossillations in earth climate (on the
right)
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MEASURES TO MITIGATE BLINDNESS FROM GLAUCOMA

Participants attending the webinar on 27 January 2022
Divecha Centre for Climate Change
organized a webinar on “Measures to
Mitigate Blindness from Glaucoma”
by Dr. Jyoti S Shetty, Medical Director
and Senior Consultant, Bangalore

West Lions Super Specialist Eye
Hospital, Bengaluru on 27 January
2022. Glaucoma is the eye disease
where the intraocular pressure is more
than 22mm of Mercury (Hg).
13

This causes damage to the optic
nerve leading to severe vision
problems and finally blindness.

exercises should be incorporated
for a healthy lifestyle to prevent
Glaucoma.

Dr. Jyoti highlighted some of the
important aspects of the disease
and factors causing the disease.
She suggested environmental and
lifestyle changes necessary in order
to prevent Glaucoma such as Yoga,
Aerobic exercises, Pranayam, and
recommended moderate intensity
exercises 3 times a week.
She recommended a healthy diet and
nutritional supplements to improve
retinal function. A well-balanced diet
with green leafy vegetables, some
sources of
flavonoids, Omega-3
intake in moderation along with

Dr. Jyoti presenting her talk on 27 January 2022
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IMPORTANCE OF ORAL HYGIENE FOR GOOD HEALTH
Oral health is essential to general
health and well-being. It greatly
influences quality of life. The oral
cavity can be regarded as the mirror of
general health, since many systemic
diseases may have manifestations
in the Oral cavity, and vice-versa,
oral diseases may affect the general
health, impairing patient’s nutrition,
and wellbeing, reducing the quality of
life, and increasing stress and anxiety.
Worldwide, oral diseases affect 3.5
billion individuals with untreated
dental caries in permanent teeth the
most common. Severe periodontal
(gum) disease affects almost 10%
of the global population. More than
530 million children suffer from dental
caries in primary teeth (milk teeth).
Oral and lip cancers rank among the

15 most common oral diseases,
with potential repercussions on the
systemic health of patients.
Oral diseases are important
components of noncommunicable
diseases
(NCDs)
such
as
cardiovascular diseases, diabetes,
cancers, pneumonia, obesity, and
premature birth. Several oral diseases
are linked to chronic disease, such
as periodontal disease and diabetes,
dental caries and obesity.
Divecha Centre for Climate Change
organized a webinar on “Importance
of Oral Health for Good Health” by
Dr. Sushi Kadanakuppe, Dept., of
Public Health Dentistry, Vokkaligara
Sangha Dental College & Hospital,
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Bengaluru on 24 February 2022.

exploration of the framework of the
life course approach suggested
that poor family socio-economic
backgrounds may influence the
overall trajectory of oral health.

Dr. Kadanakuppe showed
evidence of dental
diseases
from paleopathological record of
ATE9-1 jaw of homo sapiens who
existed about 1.3 million years
ago. He presented a case study
of global burden disease in 2017.
He highlighted some important
environmental factors that can
cause oral diseases and proposed
the importance of oral hygiene. The

Dr. Kadanakuppe concluded his talk
by recommending some resolutions
for prevention and control of oral
diseases.

Participants in the webinar held on 24 February 2022
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HOW STABLE IS THE EARTH’S CLIMATE?

Participants who attended the Infosys-ICTS Turing lecture held on 1 March 2022
Prof. J. Srinivasan, Distinguished
Scientist at Divecha Centre for
Climate change delivered the InfosysICTS Turing lecture on “How stable is
the earth’s climate” on 1 March 2022
in the workshop on climate studies
organized by the International Centre
for theoretical studies in Bengaluru. A
summary of his lecture is given below.
The earth’s climate has undergone
many fluctuations from decadal to
million-year timescales. The present
concern is regarding the impact of
human actions on the earth’s climate.
Can human actions lead to tipping
the earth into a new warmer climate
state? To understand the various
modes of climate variability, it is
important to look at the past climate
variations from proxy data. The proxy
data reveal that earth’s climate was

quite stable for about 10,000 years
before the advent of the industrial
civilization. The earth’s climate
showed dramatic fluctuations when it
emerged from the last glacial age to
the present interglacial on account of
rapid changes in oceanic thermohaline
circulation. An understanding of the
factors that caused these fluctuations
is necessary (but not sufficient) to
predict how climate will change in the
21st century in response to human
actions. The rate of increase of carbon
dioxide and temperature in the latter
part of the 20th century and early 21st
century is more than ten times higher
than what has been observed during
the past million years. Hence the
tipping point that will trigger a rapid
climate change in the future cannot be
predicted with great accuracy.
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RESEARCH HIGHLIGHTS

THE INCREASE IN LIGHTNING OCCURRENCE IN INDIA
In a recent study, we analyzed long-term
satellite-based lightning observations
over various parts of the Indian
subcontinent. Lightning occurrences
are most frequent along the Himalayan
foothills and the Indo-Gangetic plains.
The intensity of lightning strikes on
the other hand is most vigorous along
the coastal regions. In addition, these
lightning properties show an increase of
about 1.0 to 2.5% per year across India
during 1998–2014 (See Figure). We
showed that while total column water
vapor is the dominant factor behind
the intensification in lightning events,
instability and aerosol optical depth jointly
control the lightning frequency trends.

2050. By the end of this century, lightning
frequency and intensity across the Indian
region are expected to increase by 10–
25% and 15–50% respectively, requiring
immediate attention from policymakers.
Reference:
Chakraborty,
Rohit,
Arindam Chakraborty, Ghouse Basha,
Venkat Ratnam, Madineni: Lightning
occurrences and intensity over the
Indian
region: long-term and future
projections. Atmospheric Chemistry and
Physics 07/2021; 21: 11161-11177,
https://doi.org/10.5194/acp-21-111612021

We used this knowledge to project future
lightning occurrences in CMIP5 models.
The analysis reveals an accelerated
increase in lightning occurrence and
intensity in the RCP8.5 scenario after

Figure: Trends (in percent) in lightning flash frequency and peak intensity
over the I ndian region during 1998-2014
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GREENING OF EARTH DOES NOT COMPENSATE FOR
RISING SOIL RESPIRATION
The concentration of carbon dioxide
(CO2) is increasing on account of
anthropogenic activities. Since climate
change affects both temperature
and precipitation across the world, it
also influences how vegetation can
capture carbon. The same drivers also
influence how much carbon is emitted
by microbial respiration in soils. In our
study, we tried to understand whether
the rate at which vegetation is capturing
carbon can outpace the rate at which
soil respiration is emitting carbon from
soil, under present and future climate
change scenarios. We find that, despite

increased photosynthesis by vegetation
across majority of the globe, the ability
of plants to curb atmospheric CO2
levels is diminishing (Fig.). Therefore,
future managements practices must
not just include afforestation, but also
understand the role of soils for effective
carbon management.
Reference: Naidu, DGT, Bagchi, S.
(2021). Greening of the earth does not
compensate for rising soil heterotrophic
respiration under climate change. Global
Change Biology 27(10):2029– 2038.
https://doi.org/10.1111/gcb.15531

Figure: The net change in the soil-C pool during the period 2001-2019 due to
joint effect of temperature and precipitation. The balance between net C-fluxes
determines whether the soil-C pool shows gain (green), loss (red), or no change
(grey) in the soil-C pool. The global distribution of C-loss and C-gain hotspots are
shown in the global map.
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