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FROM THE CHAIR
Greetings!
Future Earth is an international science-cum-policy initiate to strengthen the interface
between policy and science. In 2015 Future Earth became fully operational with a chain
of distributed secretariats (in Canada, France, Japan, Sweden, and USA) functioning as
a single entity with well-defined roles for each secretariat. Subsequently, many regional
centers, regional offices and national structures got established across the globe including
the establishment of the Future Earth South Asia Regional Office in India, hosted by the
Divecha Centre for Climate Change (DCCC), Indian Institute for Science, Bengaluru on 9
July 2016. Since then, the DCCC has built and mobilized Future Earth networks by hosting
the Monsoon Asia Integrated Research for Sustainability (MAIRS-FE) program; and the
Water Future’s Bangalore Water Solution Lab. DCCC has also mobilized Future Earth
networks within South Asia by constituting and engaging with the Governing Council with
representation from SAARC countries, Myanmar and Indian Ocean Island Countries and
helped identifying goals for Future Earth in South Asia. Between 2016 and 2021, Future
Earth South Asia has co-organized 59 National, 10 Regional and 11 International events
jointly with its host, Divecha Centre for Climate Change.
With a view to building a sustainable and equitable world, Future Earth opened a call
for expressions of interest to host Global Secretariat Hubs working to promote global
sustainability science and seeking to support Future Earth’s global mission. After a rigorous
review process, the Future Earth Governing Council accepted eight proposals; Canada,
France, Japan, Sweden, and USA, China, South Asia (proposed and hosted by DCCC in
India), and Taipei. In June 2021, with the acceptance of the bid proposed by DCCC to
host the Future Earth Global Secretariat Hub South Asia, major Secretariat roles related to
Regional Networking, Science Communication, Research Programs, Outreach Activities,
Science-Policy and Capacity Building programs are in place for the year 2022 and beyond.
Currently, the Future Earth Global Secretariat Hub South Asia is being set up and the onboarding process is in progress. The hub will work along with the South Asia Regional Office
and will look into the issues related to Food Security and Nutrition, Water Security and risks
to Coasts, Sustainable Communities, Urban and town planning and sensitize health risks
associated with air pollution. The program will focus on 2030 SDG targets and linkages, and
on the Paris Agreement’s Climate Targets. Some of the outcomes of this program will include
policy briefs and deliberation at various administrative levels, public forums and legislatures
in South Asia, in a regional and country-wise approach.
The new Hub will be fully established and staffed by June 2022 at DCCC and will operate as
one of the eight global secretariats and will bring critical sustainability science perspectives
from the global south to Future Earth’s core programs.

												S. K. Satheesh
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17TH JEREMY GRANTHAM LECTURE
The 17th Jeremy Grantham lecture on
climate change was delivered by Prof.
András Szöllösi-Nagy, Professor of
water and environmental policy at the
National University of Public Service,
Budapest, Hungary on 28 October
2021. He discussed the relation
between Climate change and the
increasing frequency of hydrological
extremes.

cycle is due to anthropogenic
changes observable since the
industrial revolution. Prof. András
pointed out that the global water
crisis is mainly due to global drivers
such as population growth, limited
availability of fresh water (as surface
waters in lakes, reservoirs, rivers and
in small ponds), movement and age
structures, geo-political changes and
realignments, trade and subsidies,
technological changes, and the most
important factor, climate change. Due
to these global changes, we see a
large change in global temperature
and the concentration of Carbon
dioxide.

In his lecture Prof. Nagy pointed
out that there is growing empirical
evidence that the length of the return
periods of extreme hydrological
events, such as floods and droughts,
is decreasing. Presenting a few
examples of hydrological extremes in
Southern France, Germany, Belgium,
Italy, and Japan.
Recent flood
disasters in Germany. Prof. Nagy
demonstrated that the 100-year flood
occurs nowadays every 20 years or
so in many parts of the world.

Climate change is affecting our
environment, societies, and our
cultures. Failing crop yields in many
areas particularly in developing
regions, disappearance of small
mountain glaciers thereby threatening
water supplies in regions dependent
on glacial water are glaring examples.
Rise in sea levels poses a threat to
coastal areas, extensive damage to
coral reefs, extreme weather events
such as forest fires, intensity of storms,
droughts, floods, and heat waves are

This acceleration of the hydrological
cycle has been observed quite
recently. The hypothesis that is being
tested, and has already yielded quite
important affirmative answers, is that
the intensification of the hydrological
2

attributed to abrupt large-scale shifts
in climate system.

He identified the need to increase the
resilience of water systems by the
use of water storage, hydropower,
and integrated systems for better
water governance. He concluded
his talk by urging the need to re-tool
our approaches to water based on
science thereby reducing the gap
between science and policy studies.
Lastly, he pointed that by going digital
and transdisciplinary the sustainable
development goal for clean water can
be achieved.

New design methodologies and
standards are needed to properly take
into account the non-stationarity of
hydrological processes as the current
design methodologies developed
under the hypothesis of stationary
hydrological processes, is not valid
anymore. Prof. András outlined
mitigation and adaptation measures
for water hazards. He emphasized
the need to develop advanced risk
management on water hazards
in order to secure human life and
ensure sustainable socio-economic
development and poverty alleviation.

Prof. András Szöllösi-Nagy, Professor of water and environmental policy, Budapest,
Hungary, delivering the talk on 28 October 2021

3

WHAT REALLY DRIVES THE INDIAN MONSOON

Prof. J. Srinivasan, Distinguished Scientist, Divecha Centre for Climate Change
presenting the talk on 21 September 2021
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Prof. J. Srinivasan, Distinguished
Scientist at DCCC gave a popular
lecture on 21 September 2021 on
the variability of the Indian monsoon.
Many people believe that the
monsoon is driven by the contrast
in the surface temperature between
the land and the surrounding ocean.
Prof. Srinivasan showed that after
the onset of the monsoon the surface
temperature of the land is lower than
that of the surrounding ocean. Hence
the monsoon is not like a sea breeze
that occurs on many afternoons in
the coastal regions of India. During
the monsoon season more rainfall
occurs over the ocean than over
land. He proposed an alternative
hypothesis based on moisture and
energy budget. He argued that this
energy is required to transport the
moist air from the ocean to land
and lift it up so that the moisture
is condensed. Monsoon is a heat
engine that converts Sun’s energy
into vertical motion. By combining
the energy and the moisture budget
over land he showed that rainfall
over land is proportional to the
amount of radiant energy coming
in at the top of the atmosphere and
inversely proportional to stability
of the atmospheric column. He
demonstrated that the land-sea
contrast in heat storage is more
important than the land-sea contrast
in surface temperature. During
the summer an east-west oriented
cloud band (called the inter-tropical
convergence zone) moves from
southern hemisphere over the Indian
land. This cloud band occurs where
the net radiant energy available is
high. The Sahara Desert is at the

same latitude as Delhi but get much
less rain in summer. The net radiant
energy coming in Sahara is much less
than that in Delhi. This is because solar
radiation is reflected to space by the
desert sand and the infrared radiation
emitted by the surface escapes to
space because the atmosphere is
dry. The atmosphere over Delhi has
more water vapor than in the Sahara
and this makes it easier for the air to
move upwards.
Water vapor influences the
monsoon in three different ways.
Water vapor is most powerful
greenhouse gas on earth and hence
traps the radiation emitted by the
earth. Water vapor releases latent
heat in the atmosphere when there
is condensation. Water vapor is
lighter than air and hence alter the
buoyancy of a parcel rising upwards.
The impact of Pacific Ocean on the
Indian monsoon occurs through the
alteration of the circulation patterns in
the atmosphere. Both the equatorial
Indian ocean and the equatorial
Pacific Ocean can influence the Indian
monsoon. In some years, the impact
of the changes in the Indian ocean is
to increase the monsoon while that
of the Pacific Ocean is decrease the
Indian monsoon. Prof. Srinivasan
concluded his lecture by examining
the variation in the Indian monsoon
during the past 20,000 years. He
showed that both changes in coming
solar radiation and the large increase
in water vapor during the deglaciation
(from the last ice age) played a role in
the variability of the Indian monsoon
during this period.
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DOUGHNUT ECONOMICS: WHAT DOES IT MEAN IN A
SOUTH ASIAN CONTEXT?
Future Earth Global Secretariat
Hub South Asia and Divecha Centre
for Climate Change jointly organized
a webinar on “Doughnut Economics:
What does it mean in a South Asian
context?” on 20 October 2021. The
speakers were Kate Raworth, author
of Doughnut Economics, and Zeenat
Niazi, Vice-President of Development
Alternatives.

social and planetary boundaries is an
approach to framing that challenge.
The environmental ceiling consists
of nine planetary boundaries,
beyond which lie unacceptable
environmental degradation and
potential tipping points in Earth
systems. The twelve dimensions of
the social foundation are derived
from internationally agreed minimum
social standards, as identified by
the world’s governments in the
Sustainable Development Goals in
2015. Between social and planetary
boundaries lies an environmentally
safe and socially just space in which
humanity can thrive.
Doughnut
Economics aims to meet the needs
of all people within the means of the
living planet, by creating regenerative

The challenge we face today is
to meet the needs of all within the
means of the planet. In other words, to
ensure that no one falls short on life’s
essentials (from food and housing to
healthcare and political voice), while
ensuring that collectively we do not
overshoot our pressure on Earth’s lifesupporting systems. The Doughnut of
6

and distributive economies.

begin economic analysis by seeing
the big picture and recognizing that
the economy is embedded within,
and dependent upon, society and the
living world. Doughnut Economics
recognizes that human behavior can
be nurtured to be cooperative and
caring, just as it can be competitive
and individualistic. It also recognizes
that economies, societies, and the
rest of the living world, are complex,
interdependent systems that are
best understood through the lens of
systems thinking. It calls for turning
today’s degenerative economies
into regenerative ones, and divisive
economies into far more distributive
ones. Lastly, Doughnut Economics
recognizes that growth is a healthy
phase of life, but nothing grows
forever and things that succeed do
so by growing until it is time to grow
up and thrive instead.

Doughnut Economics proposes an
economic mindset that’s fit for the 21st
century context and challenges. It’s
not a set of policies and institutions,
but rather a way of thinking that
brings about the regenerative and
distributive dynamics that this
century calls for. Drawing on insights
from diverse schools of economic
thought - including ecological,
feminist, institutional, behavioral
and complexity economics - it sets
out seven ways to think like a 21st
century economist in order to bring
the world’s economies into the safe
and just space for humanity.
The starting point of Doughnut
Economics is to change the goal
from endless GDP growth to thriving
in the Doughnut. At the same time,

Kate Raworth, author of Doughnut Economics, and Zeenat Niazi, Vice-President of
Development Alternatives presenting their talk on 20 October 2021
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YOUNG SCIENTISTS MEETING ON AIR QUALITY WATER
RESOURCES ENERGY AND CLIMATE CHANGE
A three-day young scientists meeting
was organized on “Air Quality, Water
Resources, Energy and Climate
Change” by The World Academy of
Sciences, Central and South Asia
Region Partner (TWAS CASAREP)
in collaboration with Divecha Centre
for Climate Change between 25-27
October 2021. Prof. S. K. Satheesh,
Director, Future Earth South Asia and
Chair, Divecha Centre for Climate
Change, chaired the inaugural session
and introduced the keynote speakers.

Air pollution kills 6.5 million people
per year globally. 70% of the disease
caused by environment pollution
are non-communicable diseases,
70% of which are from air pollution.
Dr. Paramesh concluded his talk by
laying out the measures to be taken
for the survival of living species not
only at global level but also locally.
Dr. Aiymgul Kerimray, Postdoctoral
Researcher, Center of Physicalchemical Methods of Research and
Analysis, Al-Farabi Kazakh National
University, presented a case study on
“Spatial and temporal variations of air
quality” in Almaty city of Kazakhstan.
In this study, spatial and temporal
patterns of PM10, PM2.5, NO2,
SO2, and CO in Almaty, the largest
city of Kazakhstan, were explored.
Severe degradation of air quality was
observed from the data that were used
in this study. The maximum levels
were observed in the winter, while the
minimum levels in the summer. Dr.
B. S. Murthy, Scientist-F and Project
Director, Metropolitan Air Quality

On day 1, 25 October 2021, Dr. H.
Paramesh, Visiting Scientist, Divecha
Centre for Climate Change, IISc,
gave a talk on “Impact of Air Pollution
and Climate Change on Health.” Air
pollution, global warming and climate
change are interrelated and have a
tremendous impact on health directly
and indirectly. Global warming theory
predicts that increased amounts of
carbon dioxide (CO2) in the atmosphere
enhances the greenhouse effect and
thus contribute to global warming.
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Forecasting Program, Indian Institute
of Tropical Meteorology-Pune (IITMPune), gave a talk on “Air quality:
Measurement-Prediction-Mitigation.”
Air quality is dependent on pollutant
emission sources, local weather
and long-range transport. Currently
operational air quality models like
SAFAR-Model can forecast particulate
matter concentrations with reasonable
accuracy. The need for quantification
of fractional contribution of various
sources to the lead pollutant and
finding feasible mitigation strategy
should be accomplished.

for Environment and Development,
and Director, Centre for Social and
Environmental Innovation, ATREE
Bengaluru, gave a talk on “Solving
India’s
Groundwater
Problem.”
Groundwater and surface water are
integrated, and any depletion will
result in decline in dry season flows.
She stressed the need for better data
on ground science based on which
regions should be prioritized for
groundwater recharge. Dr. Santosh
Nepal, Water and Climate Specialist
(Water & Air), The International
Centre for Integrated Mountain
Development (ICIMOD), Kathmandu,
Nepal, presented a case study on
“Climate change impacts on the

On day 2, 26 October 2021, Dr. Veena
Srinivasan, Senior Fellow, Centre

Dr. Aiymgul Kerimray, Postdoctoral Researcher, Center of Physical-chemical
Methods of Research and Analysis, Al-Farabi Kazakh National University, presenting
a case study on 25 October 2021
water resources” of the Hindu Kush
Himalayan region. In the context
of climate change, earlier onset of
snow/glacier melting might cause
a seasonal shift in the magnitude
and peak of water availability and

changes in hydrological extremes
and droughts. These changes will
have a serious impact on the waterdependent sectors such as agriculture,
domestic uses, and hydropower and
ultimately livelihoods of mountain
9

communities. Dr. Rashail Ismayilov,
Head of Division, Azercu Open Joint
Stock Company, Sukanal ScientificResearch and Design Institute, and
Associate Professor, Department of
Environmental Engineering, Baku
State University, presented a case
study on “Integrated Water Resource
Management” in Azerbaijan. There
are threats to water security in the
Republic of Azerbaijan as more than
half of its territory is characterized
by arid climate conditions. Suitable
condition is being established to
ensure achievement of fundamental
changes in water supply system of
Azerbaijan via provision of integrated
management of water resources.

climate change. He discussed some of
the advantages and disadvantages of
renewable green energy options like
biomass, hydro, solar, and wind. Dr.
Bahtiyor Eshchanov, Economist and
Independent Consultant, Tashkent,
Uzbekistan, spoke on “Abridging the
Water-Energy-Food Nexus” in Central
Asia. Dr. Tejal Kanikar, Associate
Professor, School of Natural Sciences
and Engineering, National Institute of
Advanced Studies (NIAS), Bengaluru,
spoke on “Climate Change and
India’s Energy Future.” In this context,
Dr. Tejal discussed India’s energy
landscape with relevant global
comparisons and concluded the talk
highlighting the potential directions for
the country’s energy sector in general,
and its power sector in particular.

Day 3, 27 October 2021, was chaired
by Dr. Dinesh Kumar Srivastava, Homi
Bhabha Chair Professor at National
Institute of Advanced Studies,
Bengaluru. He stressed on the
immediate need to switch to renewable
and green energies to avert the
ongoing crisis of global warming and

All sessions were followed by open
discussion between speakers and
audience.

Dr. Dinesh Kumar Srivastava, Homi Bhabha Chair Professor at National Institute of
Advanced Studies, Bengaluru presenting his talk on 26 October 2021
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THE WAY FORWARD LIVING WITH COVID-19

Dr. Paramesh, Visiting Professor, Divecha Centre for Climate Change presenting his
talk on 13 October 2021
Divecha Centre for Climate Change
organized a webinar on “The way
forward living with COVID-19” by
Dr. Paramesh, Visiting Professor,
Divecha Centre for Climate Change
on 13 October 2021. He deliberated
on some of the important issues on
“Lessons Learnt During COVID-19:
To Move Forward.”

development and passive immunity
from vaccination, followed by the
etiquettes and hygiene is important.
During the pandemic lock down period,
we learnt the lessons how to manage
the crisis on food, medical supply, cash
support, personal hygiene materials,
psychological support, and others
from various sources to help each
other. Nature also taught us a lesson
how to overcome the climate change
catastrophe for the human survival
on earth. It needs to be pursued,
propagated, and practiced based on
science, and measures to be taken at
global, national, and individual level
on carbon footprint.

COVID-19 pandemic is a dynamic
contagious respiratory infection with
unpredicted public health emergency
of the decade and its magnitude
brought the fragility of the global
healthcare system beyond any expert’s
imagination. To save oneself from this
deadly pandemic, active immunity
11

ENVIRONMENTAL CHALLENGES TO PREVENT FOOD
RELATED HEALTH ISSUES

Dr. Khader Valli, Independent Scientist for Food and Health, Mysore, presenting his
talk on 18 October 2021
Divecha Centre for Climate Change
organized a webinar on “Environmental
Challenges to Prevent Food Related
Health Issues” by Dr. Khader Valli,
Independent Scientist for Food and
Health, Mysore, on 18 October 2021.
He deliberated on various challenges
faced in treating the patients and how
best one can encourage agriculture
without pesticides and fertilizers
with quality education with scientific
background to protect the environment
and good health.

can by initiated by encouraging the
path of good nutrition like vegan
diet, natural oils, using more cereals
(Siridhanya), palm jaggery, natural
personal care products and inculcate
yoga (Suryanamaskar). The millets
(Siridhanya) will release the glucose
slowly into the blood as they are safe
and have no side effects. Stand-alone
source of nutrients can flush out the
metabolic wastes from the body and
they can release and maintain health.
Good balance diet will help a great deal
in prevention and control of diabetes,
cancer,
cardiovascular
disease,
endocrine system diseases, and other
non-communicable diseases.

The anthropogenic activities impact
climate thereby influencing agriculture
and nutrition. Rejuvenation process
12

REVERSAL OF DIABETES HYPE OR REALITY

Dr. V. Mohan (Far Right), Chairman, Dr. Mohan’s Diabetes Specialties Centre
presenting his talk on 25 November 2021
Divecha Centre for Climate Change
organized a webinar on “Reversal
of Diabetes Hype or Reality” by Dr.
V. Mohan, Chairman, Dr. Mohan’s
Diabetes Specialties Centre &
President & Chief of Diabetes
Research,
Madras,
Diabetes
Research Foundation, Chennai, India
on 25 November 2021.

the American Diabetes Association
(ADA) published recently, anybody
who had diabetes earlier and was
treated with either insulin and/or oral
antidiabetic agents and subsequently
was able to stop all antidiabetic
medicines is in a ‘Remission’ stage
of diabetes. Stress induced diabetes,
drug induced diabetes (e.g., steroids
given as part of Covid-19 treatment)
and
gestational
or
pregnancy
associated diabetes are known to
revert to normal later. The measures
needed to achieve reversal of type2 diabetes are normal glycosylated
hemoglobin level (HbA1C), normal
weight, normal C peptide level, and
shorter duration of onset of diabetes.

Diabetes has always been considered
a chronic, progressive, irreversible,
lifelong condition. Some forms of
diabetes like Type 1 diabetes are, not
reversible. However, evidence shows
that the commonest form of diabetes
in the world, Type 2 diabetes, which
comprises over 90% of all cases of
diabetes are reversible. According to
13

EXPECTED ENVIRONMENT CHANGES IN THE
PREVENTION & CONTROL OF LUNG CANCER

Prof. Arvind Kumar, Former Professor and Head of surgery Thoracic & Robotic
Surgery Unit, AIIMS New Delhi, presenting his talk on 26 August 2021
Divecha Centre for Climate Change
organized a webinar on “Expected
Environment
Changes
in
The
Prevention & Control of Lung Cancer”
by Prof. Arvind Kumar, Former
Professor and Head of surgery
Thoracic & Robotic Surgery Unit,
AIIMS New Delhi President ASI on 26
August 2021.

2021, shows Northeast as cancer
capital of India having Esophagus
cancer - 13.6%, lung cancer - 10.9%,
stomach cancer - 8.7%, breast cancer
- 14.5%, cervical cancer - 12.2%, gall
bladder - 7.1%. Lung cancer do not
cause noticeable symptoms during
the early stage until they become large
and press on surroundings tissue or
it spreads to other organs. Dr. Arvind
advised to watch for symptoms like
persistent cough, difficulty in breathing,
blood in the sputum, feeling weak and
tired soon, persistent localized pain in
the chest, and Pneumonia not clearing
with treatment.

70% of non communicable diseases
are caused by air pollution. Air pollution
globally cause: 29% lung cancer,
42% chronic lung disease, 25% heart
attack, 20% of stroke. Recent study
by the Govt. of India on August 19,
14

INDIA’S CLIMATE POLICY SO FAR AND WHAT TO LOOK
FORWARD TO

Dr. Shoibal Chakravarty, Senior Researcher, Divecha Centre for Climate Change
presenting his talk on 21 October 2021
Divecha Centre for Climate Change
organized a webinar on “India’s
climate policy so far and what to look
forward to” by Dr. Shoibal Chakravarty,
Senior Researcher, Divecha Centre
for Climate Change on 21 October
2021. India is a fast-growing economy
but still grappling with growth, poverty,
and inequality. India struggles to
encompass this duality by designing
and implementing climate policies that
are compatible with its aspirations at
international climate negotiations as
well as its growth and development
objectives at the domestic front. India
has achieved modest success as
demonstrated by the progress towards

meeting our Nationally Determined
Contributions (NDCs) made during The
Paris Agreement in 2015. Dr. Shoibal
discussed India’s climate policygovernance and institutional building;
sectors in focus; and goals achieved
and missed. He suggested design of
a climate system that accounts for
India’s socio-economic and political
idiosyncrasies. In the context of NetZero Emissions by 2050, he briefly
highlighted the different climate
policies that India can implement in the
short term, and will likely contribute to
more ambitious NDCs, and a future
Net-Zero Emissions target.
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INDIA’S INTERIM CLIMATE POLICY:
PREPARING FOR NET-ZERO

Panel discussion of the webinar in progress on 26 October 2021
Divecha Centre for Climate Change
organized a webinar on “India’s
Interim Climate Policy: Preparing for
Net-Zero” by Shoibal Chakravarty,
Senior Researcher, Divecha Centre
for Climate Change on 26 October
2021 at Climate X, the Global Youth
Summit on Net-Zero Future, and the
3rd Global Alliance of Universities on
Climate (GAUC) Graduate Forum.

well on its way to significantly exceed
the mitigation actions promised in the
Nationally Determined Contributions
for the Paris Agreement. It is
important for India and other
developing countries to balance their
development and climate change
challenges simultaneously.
This panel discussion focused on the
climate policies, climate diplomacy
initiatives,
global
partnerships,
and climate policy institutions and
implementation mechanisms that
India, and the world, need in this
decade to prepare for a global Net
Zero target.

As a signatory of the Paris
Agreement, India is strongly in
favor of limiting global warming to a
temperature rise of 1.5 0C. The IPCC
Special Report, Global Warming of
1.5 0C, recommends that a global Net
Zero Emissions by 2050 trajectory is
likely to meet this objective. India is
16

AWARD OF NOBEL PRIZE IN PHYSICS 2021

Prof. Satheesh, Director, Future Earth South Asia and Chair, Divecha Centre for
Climate Change, initiating the webinar on 29 October 2021
The Nobel prize for Physics
in 2021 was shared by three
scientists. Two of the scientists, Prof.
Syukuro Manabe and Prof. Klaus
Hasselmann, were awarded the prize
“for the physical modelling of Earth’s
climate, quantifying variability and
reliably predicting global warming” To
celebrate this event, Divecha Centre
for Climate Change organized a
webinar to discuss the work of Prof.
Manabe and Hasselmann. Prof. J.
Srinivasan and Prof. Ashwin Seshadri

discussed the work of Prof. Manabe
and Prof. Hasselmann on 29 October
2021.
Prof. Syukuro Manabe was born
in Japan and joined the Geophysical
Fluid Dynamics Laboratory in the
United States Weather Bureau in 1959.
Prof. Manabe developed the first onedimensional radiative transfer model
to understand the impact of increasing
carbon dioxide on the Earth’s climate.
Prof. Manabe showed that an
17

increase in solar radiation will lead to
the warming of both the troposphere
and stratosphere while the impact
of increase in carbon dioxide leads
to warming of the troposphere and
cooling of the stratosphere. This is
a unique fingerprint of the impact of
increase in greenhouse gases such as
carbon dioxide and water vapor. These
results agreed with observations and
hence increased credibility of theories
related to global warming. Prof.
Manabe showed that global warming
leads to increase in water vapor
and thereby enhances the effect of
the initial increase in carbon dioxide
levels. This was achieved through a
three-dimensional numerical model of
both the atmosphere and the oceans.
These models solved the equations
governing the conservation of mass,
momentum, energy, and species.
The models that we use today can
be more sophisticated because the
computing speed available today
is a billion times higher than what
Prof. Manabe had in the 1960s. He
established the foundation for the
modern climate models that are used
today to determine the amount of
decrease carbon dioxide emissions
that can limit global warming.

stochastic climate models, starting
with his 1976 paper, which shows
how the climate can be predicted
even though the weather is chaotic.
This paper introduces a model for
slow climate variability, using the
distinction between fast weather and
slow climate, and models climate as
depending on cumulative effects of
weather. Prof. Hasselmann treated
the weather component as a random
influence on climate owing to its rapid
variation, giving rise to stochastic
differential equations. Such equations
originated in modelling diffusion
processes such as Brownian motion,
and he was able to employ the tools
that had been developed to study
such processes. Just as humans have
unique fingerprints, CO2 has its unique
signature on the observational record,
and Prof. Hasselmann developed an
approach to optimally identify these
fingerprints. Prof. Hasselmann’s
work has provided the foundation for
subsequent detection and attribution
studies, which have demonstrated
the anthropogenic fingerprint in the
observational record with high degree
of confidence.

Prof. Klaus Hasselmann was born
in Germany and grew up in the United
Kingdom, returning to Germany after
the world war to train in physics and
mathematics. He worked on oceanatmosphere interactions through
surface waves, which led him to
consider long-term variability in the
ocean. Prof. Hasselmann shared
in the Nobel Prize for work done
in two areas. First, is the study of
18

SUSTAINABLE MOUNTAIN DEVELOPMENT SUMMIT

Dr. Joshitha Sankam, Project Associate, Future Earth South Asia, presenting on 20
November 2021
Dr. Joshitha Sankam, Project
Associate, Future Earth South Asia,
deliberated on “Trends and Distribution
of Infectious Disease Outbreaks in the
Indian Himalayan Region” on behalf
of Divecha Centre for Climate Change
during the tenth Sustainable Mountain
Development Summit which was held
in Darjeeling from 18-20 November
2021. Future Earth South Asia and
the Divecha Centre were one of the
sponsors of the Summit. Dr. Joshitha
conducted a secondary data analysis
of infectious disease outbreaks in the
thirteen Indian Himalayan Region
states/union territories of India. The

key variables for analysis of infectious
disease outbreaks were collected
from the Weekly Outbreak reports of
the Integrated Disease Surveillance
Program (IDSP) for a period of 12
years (2009-21). Recommendations
were given based on the mode
of transmission of the diseases
suggesting strengthening surveillance,
developments in health facilities, and
interventions to prevent and control
infectious diseases. She highlighted
the need to understand the current
state and distribution of diseases so
that interventions can be tailored to the
region’s specific context.
19

HINDI SEMINAR ON ENVIRONMENT, EARTH AND CLIMATE
CHANGE

Participants of the Hindi webinar held on 2 September 2021, Dr. Rohini Mattoo
(bottom row left) participating in the event.
The Hindi talk on “Environment,
Earth and Climate Change” was
organized by the Divecha Centre
for Climate Change and the Official
Language Unit on 2 September 2021,
and delivered by Dr Rohini Mattoo,
Researcher at Divecha Centre for
Climate Change.

greenhouse gases, their importance
was highlighted along with the
explanation as to why their increasing
concentrations are harmful for
Earth. Data from IPCC reports was
explained to show that CO2 levels
have been increasing and why they
are not favorable for agriculture.
The IPCC reports to which Prof J.
Srinivasan of the Divecha Centre
has also contributed showed that
increasing temperatures especially a
2oC rise could result in decrease in
production of food grains like wheat
and rice. The rising temperatures

The webinar commenced with
explaining climate change and
weather, and highlighted why
knowledge of the climate sciences
is important for an agriculturally
dependent nation like India. The
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could increase pests and pathogens
of plants resulting in further crop
damage. The affects on food produce
would be further augmented with
the rising population in India. The
talk also highlighted how changes
in temperature and CO2 would
affect oceans, glaciers, rainfall
and how anthropogenic causes
were augmenting global warming.
The impact of climate change on
agriculture was prevailed upon by
explaining how India, despite having
achieved self-sufficiency in grains,
had high malnutrition. Some points
from the Future Earth report were
explained as how changes in daily
dietary habits could help humans
withstand climate change.

The different agricultural practices
which could help tackle the changing
climate such as reduced tillage,
multiple cropping, emphasis on
natural methods for organic matter
and fertilizers, creating clean water
sources for farming etc. along
with practices in hilly/mountainous
regions, valleys, drought hit areas
were highlighted.
Another aspect of the talk dealt
with the role of microorganisms in
biogeochemical cycles, especially
production, nutrient cycles and
transformation of matter. Additionally,
how sustainable food production is
also highly dependent upon favorable
climatic conditions and healthy soil
dynamics was explained. The key
contribution of soil and soil health in the
maintenance of a healthy ecosystem
was mentioned. The contributions of
the research and outreach work at
Divecha Centre to support sustainable
development, research and outreach
was mentioned.

Another section of Rohini’s talk on
solutions for sustainable development
such as use of renewable energy,
protecting mangrove plantations,
creating efficient irrigation and water
harvesting technologies, use of
beneficial microorganisms, reduce
the causes that are a threat to
extinction of life forms, agricultural
mitigation and adaptation, better
cropping practices, reduced chemical
use on farms, bear in mind social
outcomes, enforce the labour sector,
production and distribution of nutrient
rich food, increased focus on more
local and diverse varieties of food
grains etc. were highlighted. The
contribution of recent new policies
by the Government were highlighted
although many problems such as
malnutrition, reduction and changes
in land use, increasing stress on
groundwater remain.

In conclusion Rohini’s talk explored
the
interplay
between
earth,
environment and climate change.
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GLOBAL YOUTH SUMMIT ON NET-ZERO FUTURE & THE
3rd GAUC GRADUATE FORUM

Participants of the Global Youth Summit held on 27 October 2021, Dr. Anasuya
Gangopadhyay (second row third from left) participating in the event.
Global Youth Summit on Net-Zero
Future & the 3rd GAUC Graduate
Forum was organized to emphasize
the close interconnection between
climate change and other UN
Sustainable Development Goals
(SDGs) and the transforming impact
that climate change holds over other
subjects. One of the significant areas
that the summit focused on was the
interconnection between climate
and Energy (Climate X Energy SubForum (academic track)). The session
featured presentations by students

who wrote papers on climate and
energy, followed by moderated Q&A.
The goal of this event was to provide
students with a platform to share
their work and facilitate discussion,
collaboration, and sharing of ideas
with participants from around the
world.
In the first student group moderated
by Justin Ho, PhD Student,
Sustainable Development, School
of International and Public Affairs
(SIPA), Zhenghao Liu from North
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China electric power University,
spoke about energetic performance
analysis on a membrane distillation
integrated with low concentrating
PV/T hybrid system. Daniel Leon
Krause, Energy futures lab, Imperial
College London, explained how
digital innovations in energy end-use
sectors can contribute to Net-Zero by
2050 in the European Union. Dengye
Xun from Tsinghua University, talked
about modeling the evolution of the
regional fuel cell vehicle supply
chain and implications for enhancing
supply chain sustainability. In the
following student group moderated
by Dr. Michael Waite, Xuan Ang from
Smart grid and renewable energy lab,
Tsinghua University, highlighted twostage planning for an electricity-gas
coupled integrated energy system
with CCUS considering carbon tax
and price uncertainties.

and Environmental Engineering
Department of Chemical Engineering,
Columbia University delivered her
keynote address. She spoke about
the mission of her institute and
emphasized the importance of a new
circular carbon economy using water,
CO2, and renewable energy.
In the third student discussion session
moderated by Hadia Sheerazi,
Research Associate, Center for Global
Energy Policy (CGEP), Columbia
University, Yidan Chen from Tsinghua
University discussed the declining
renewable costs, emissions trading,
and economic growth of China’s
power system. Next, Elena Matias
Casacuberta from Sciences Po, Paris,
discussed transitional enterprises
reform and energy systems. Qi Zhao
spoke about climate sustainability
assessment of the power sector
in the Belt and Road countries
(especially developing countries).
The subforum was concluded by Alex
Halliday, Founding Dean, Columbia
Climate School; Director, The Earth
Institute, Columbia University. He
highlighted that climate change would
impact different parts of the world
disproportionately; the countries
that have least to do with causing
the problem of climate change and
do not have enough resources to
mitigate climate change are going
to be more severely impacted by
climate change. He added that
this is an issue of governance and
ethics and needs trans-disciplinary
solutions. Alex Halliday emphasized
the need for innovative solutions in
the energy domain devised based on
deep learning and practical tools.

Next, Anasuya Gangopadhyay from
Divecha Centre for Climate Change,
Indian Institute of Science, discussed
the role of wind-solar hybrid plants
in mitigating renewable energy
droughts. Gao Hanbo from School
of Environment, Tsinghua University
explained the environmental burden
shift from air pollutants to solid
waste in China’s coal-fired electricity
sector under the carbon-neutral goal.
After this, Johanna Jahnel from the
University of Freiberg, Germany,
elaborated on China’s decarbonization
& power purchase agreements. Next,
Dr. Ah-Hyung (Alissa) Park, Lenfest
Earth Institute Professor of Climate
Change; Director of Lenfest Center
for Sustainable Energy, The Earth
Institute; Chair, Department of Earth
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DEVELOPMENTAL TRAJECTORIES OF NATIONS BASED
ON EQUITY, HISTORIC, RESPONSIBILITY & PLANETARY
BOUNDARIES

Dr. Soumyajit Bhar, and Dr. Chirag Dhara, attending the webinar on 10 December
2021
Divecha Centre for Climate
Change organized a webinar on
“Developmental trajectories of nations
based on equity, historic, responsibility
and planetary boundaries”, by Dr.
Soumyajit Bhar, Visiting Assistant
Professor and Dr. Chirag Dhara,
climate physicist, and Assistant
professor from Krea University on 10
December 2021.

A major challenge for humanity today
is to articulate a developmental vision
that can achieve a reasonable quality
of life for the global population of over 7
billion without breaching sustainability
limits. The Human Development
Index (HDI) (UNDP 2010), which
externalizes the planetary pressures
of economic growth, promotes
misguided development models since
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countries scoring highest on HDI
have transgressed multiple planetary
boundaries. The question that arises
is whether templates of development
exist among the fraternity of nations
that may be sustainably scaled to
the global population. This is studied
by constructing a new conceptual
framework foregrounding the principles
of equity, historic responsibility, and
planetary boundaries. Dr. Soumyajit
and Dr. Chirag proposed a new
environmentally-driven measure of
human development – called the
eHDI – that internalizes the climate
and ecological pressures of economic
growth.

Panama, Costa Rica, Albania, Sri
Lanka, and Georgia as the top
exemplar models that can provide
reasonably high levels of human
development to the entire global
population with low environmental
pressures. However, a conservative
extrapolation of current trends
indicates that only the Sri Lankan and
Costa Rican trajectories may remain
(largely) within planetary boundaries
by 2050. The results, therefore,
foreground these two countries as
the ones that merit the most focus
in sustainability policy studies.
We propose modifying the HDI by
adjusting for environmental pressures,
underpinned by the principles of equity,
historic responsibility, and planetary
boundaries. Belying its simplicity, this
framework provides profound insights
into the past and future developmental
trajectories of nations.

Analysis of the developmental
trajectories of countries over the
past three decades based on the
eHDI reveals profound insights. Dr.
Soumyajit and Dr. Chirag identified

Dr. Chirag Dhara, presenting his talk on 10 December 2021
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RESEARCH HIGHLIGHTS

courtesy : https://visibleearth.nasa.gov

INCREASE IN LIGHTNING FREQUENCY AND INTENSITY IN
INDIA
Lightning causes more than 2500
deaths in India every year. In a recent
study, the long-term satellite-based
lightning observations over various
parts of the Indian subcontinent has
been examined. 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. The frequency of lighting
showed an increase of a 1.0 to 2.5% per
year across India during 1998–2014.
Lightning is a complex phenomenon that
is controlled by many factors related to
cloud microphysics. The total column
water vapor is the dominant factor behind
the intensification in lightning events
while instability and aerosol optical depth
jointly control the lightning frequency
trends.
The

data

from

coupled

atmospheric models used by IPCC
(CMIP5) was used to predict the increase
lightning occurrences in the future. The
analysis reveals an accelerated increase
in lightning occurrence and intensity in
the RCP8.5 scenario after 2050. By the
end of this century, lightning frequency
and intensity across the Indian region
is expected to increase by 10–25% and
15–50% respectively. This calls for action
to be taken to predict the occurrence of
lightning more accurately and undertake
adaptation measures to reduce deaths.
References:
Chakraborty,
Rohit,
Arindam
Chakraborty, Ghouse Basha, Venkat
Ratnam Madineni: Lightning occurrences
and intensity over the Indian region:
long-term trends and future projections.
Atmospheric Chemistry and Physics
07/2021; 21: 11161-11177, https://doi.
org/10.5194/acp-21-11161-2021

ocean-

Figure: Trends (in percent) in lightning flash frequency and peak intensity over the
Indian region during 1998-2014
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THE IMPACT OF BIOINOCULANTS ON MICROBIAL
COMMUNITIES IN FINGER MILLET
In order to transform agroecosystems
to become resilient to climate change
there is an urgent need to undertake
the study of microbial interactions with
plants in the rhizosphere, a region of soil
characterized by its close proximity to
the plant roots. Accumulating evidence
suggests that increased efforts to use
the next generation techniques to identify
microorganisms for empowering crop
production and sustaining agriculture
by eliminating our reliance on chemical
inputs so as to minimise environmental
degradation is a huge challenge.

of bioinoculants leads to an in-increase
plant growth during the flowering stage
and microbes involved in important
biogeochemical cycles (e.g., nitrogen
cycle). Bioinoculants did not result in
instant improvements as compared to
the chemical fertilizer but have been
demonstrated to benefit soils in the long
run. In addition, the results revealed
that
inclusion
of Agro-chemicals
induced major shifts in the bacterial
species, reduced the bacteria involved
in biogeochemical cycling of essential
nutrients and enriched the opportunist
pathogens. This work has laid ground for
future studies to obtain direct evidence
as to how the beneficial and functionally
relevant
microorganisms
maintain
healthy ecosystem by engineering the
soil rhizosphere.

In a study Rohini Mattoo el.at. have
used finger millets to identify the
microbial communities in its rhizosphere
using high throughput sequencing of
bacteria to compare and contrast the
abundance of different functional groups.
The study revealed that incorporating
chemical fertilizers increased the relative
abundance (~95.70 % and ~75.89 %)
of opportunistic pathogens and caused
reduction in beneficial ones. The use

Reference:
Mattoo, Rohini et al. “Contrasting
rhizosphere microbial communities
between fertilized and bio-inoculated
millet.” Rhizosphere 17 (2021): 100273

Figure: Comparison of the relative abundance of microorganisms at bacterial species
level obtained from high throughput genome sequencing.
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