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Greetings!

   Food security is a top priority for any country. With the steady increase in world’s 
population, it is inevitable that the global demand for food will be increasing steadily. 
Can we can meet this growing demand through local resources? What role will new 
technology play in increasing the yield? How do we account for the nexus between 
food, water and energy? Can we modify agricultural practices to adapt to the impact 
of climate change? 

   The factors that influence crop yield include changes in precipitation, temperature, 
atmospheric carbon dioxide, water, soil composition, pests, soil microflora, pathogens, 
and weeds. The microbial world has a significant impact on the functioning of biosphere. 
Microbes play myriad roles in nutrient cycling, soil, human and plant health, and 
agriculture. Since they are ubiquitous and involved in multiple biochemical cycles, 
they have an impact on the adaptation of other organisms to climate change.

   Our initiative will examine how climate change influences the dynamic physiological 
process of plant development and growth, yield and soil microbiome. We need to 
understand how microbes regulate plant-microbe interactions in response to climate 
change. We will ascertain if there is depletion in soil nutrients due to climate change. 
We will look for   remedial measures to restore degraded soils.  Using crop models, 
we will look for innovative methods to adapt to climate change. 

   We have planned a workshop in January 2020 to discuss digital solutions to accelerate 
adaptation to climate change in agriculture. This workshop will bring together farmers, 
research scientists, and private sector to debate different approaches to adaption. 
The workshop will discuss issues like the use of drones, block chain technology, early 
warning system for pest and diseases, and data-driven solutions for crop insurance

    An increase in agricultural yield is essential to improve nutritional health of a growing 
Indian population. Hence there is a need for innovative approach to make agriculture 
more productive, environment friendly, sustainable, and remunerative.

          

           S. K. Satheesh
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MEETING OF THE FUTURE EARTH GOVERNING COUNCIL 
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The Chairman and members of the Governing Council.

   The first meeting of the Governing 
Council (GC) of Future Earth, South 
Asia, took place at the Indian Institute 
of Science (IISc), Bengaluru on the 23 
September 2019. The meeting was 
chaired by Dr. Kasturirangan, Chair, 
GC, FE South Asia and attended by 
members and invitees. The participants 
included Mr. Prem Das Rai, Dr. M. 
Rajeevan, Mr. Jagdeesh Rao Puppala, 
and Mr. Prithvi Raj Singh represented 
India; Dr. Pema Choephyel represented 
Bhutan; Mr. Khin Maung Lwin, Ms. 
Ohnmar Khaing, and Mr. U. Tin Maung 
Aye Htoo represented Myanmar; Mr. 
Swarnim Wagle, Mr. Arnico K. Panday, 
and Mr. Ajaya Dixit represented 
Nepal; Ms. Mahavidanage Jaanaki 
Gooneratne and Mr. D. M. Athula, H. 
Senaratne represented Sri Lanka. 
Ex-officio members Dr. J. Srinivasan 
and Dr. K. Krishnamoorthy along with 
invited members Dr. Anik Bhaduri, 
Dr. Muthukumara S. Mani, Dr. Josh 
Tewksbery, and Dr. András Szöllősi-
Nagy took part in the meeting. Prof. S. 
K. Satheesh, Director, Future Earth 
South Asia, who is the member of the 

GC, welcomed the Chair and members 
of the GC. 

   Prof. Anurag Kumar, Director, 
IISc, made the opening remarks. Dr. 
Kasturirangan, the Chairman of the 
GC, provided an assurance on behalf 
of India to cooperate with all member 
countries of South Asia, and resolved 
to adopt best practices from the region. 
He stated that the main objective of 
the “Future Earth” is to ‘link science 
with policy’. He expressed his support 
for solution-oriented research, where 
the scientific community engages with 
policy makers. The meeting concluded 
that a global hub based in South Asia  
could engineer dialogue around the 
risks faced and adaptation practices 
followed in the region.  An action plan 
with the primary focus on improving 
communication between research and 
policy, and engaging communities 
was proposed. The Governing Council 
decided to reconvene after six months 
to review progress on the action plan.
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GLOBAL WATER FUTURE CONFERENCE - INAUGURAL 
SESSION

Inaugural session of the Global Water Future Conference on 24 September 2019 at 
the J. N. Tata Auditorium.

   The global water future conference 
was held from 23 Sep 2019 to 27 
Sep 2019. It was organized jointly by 
Divecha Centre for Climate Change, 
Indian Institute of Science, Bengaluru; 
Future Earth South Asia and Sustainable 
Water Future Programme which is a 
global platform facilitating international 
scientific collaboration to drive solutions 
to the world’s water problems. This 
conference brought together the water 
science community to share available 
information, contribute ideas and action 
plans, and create innovative solutions to 
meet the sustainable development goals 
(SDGs) in the next decade. The frequent 
phenomenon of extreme events, and 
urban water crisis were identified as two 
areas of great concern to the scientists, 
stakeholders and the common people. 
This conference aimed at developing a 
plan of action to implement solutions and 
address these events. Overall there were 

about 700 participants which included 
keynote speakers, high level policy 
makers, scientists, pioneers in water-
related institutions and industries. This 
conference also held panel discussions, 
side meetings, dialogues, and networking. 
The participants shared and presented 
their technical papers, case studies and 
demonstrated water solutions using their 
expertise.

   The inaugural ceremony was held on 
24 Sep 2019 at the J.N. Tata Auditorium, 
Indian Institute of Science. It was co-
chaired by Dr. András Szöllösi-Nagy, 
Chair, Sustainable Water Future 
Programme and Prof. S. K. Satheesh, 
Director, Future Earth South Asia and 
Chair, Divecha Centre for Climate 
Change, Indian Institute of Science. 
They were joined by other dignitaries, 
Prof. Anurag Kumar, Director, Indian 
Institute of Science, Mr. Rajiv Pratap 
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Rudy, Honorable Member of Parliament, 
India, Mr. Md. Shahiduzzaman Sarker, 
Honorable Member of Parliament, 
Bangladesh, Mr. P. D. Rai, Former 
Member of Parliament, India, Prof. Olcay 
Ünver, Vice Chair, UN-Water,  and Prof. 
Anik Bhaduri, Director, Sustainable Water 
Future Programme. 

   Prof. Anurag Kumar discussed the 
impact of climate change on developing 
countries like India. He stressed the need 
to implement measures to mitigate the 
contamination of water resources as early 
as possible. He urged the conference 
delegates to find solutions to the current 
global water problems. Prof. Satheesh 
highlighted the major achievements and 
accomplishments of Divecha Centre for 
Climate Change. He spoke about the 
Future Earth South Regional Office and 
its programs such as water solutions 
laboratory. He emphasized the need for 
understanding the water-energy nexus 
which is central to sustainable use of 
water. He concluded his talk by indicating 
the need for physical and social sciences 
to work together to develop new initiatives 
for sustainable development under 
changing climate. Dr. András argued that 

the current water management practises 
are not sustainable and that new initiatives 
need to be implemented. There is a   
need for developing new tools such as 
pattern recognition, artificial intelligence, 
and machine learning. Climate change 
is influenced by hydrological cycle, if 
this cycle accelerates then the impact 
of climate change is irreversible. He 
highlighted the need to reduce the 
gap between political and scientific 
community which is one of the main 
objectives of the conference. COMPASS 
or Comparative Assessment of the water 
resources and Water Solution Labs 
where theoretic knowledge developed by 
scientific community is applied, are two 
major initiatives to assess the current 
global water crisis. A third initiative Global 
Lake Assessment Program is being put in 
practice to assess lakes. He concluded by 
laying out the need for moving towards a 
digital water management and discussing 
the various possibilities to achieve it. 

   Mr. P. D. Rai proposed that as politicians 
we should look into the water future for the 
young generation and start framing water 
sustainability into ideology. Politicians 
have had communism, capitalism, and 

Prof. Anurag Kumar, Director, Indian Institute of Science, and Mr. P. D. Rai, Former 
Member of Parliament, delivering their talks at the Inaugural session.
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liberalism as ideologies. Similarly, such 
ideologies have to be built for water 
sustainability on the planet for our lives. 
He spoke about the issues of water law 
in India. Laws that govern water have 
always been political and is run by the 
states. However, the states should run 
them along the model act which has 
been put out by the Central government. 
It is important to look at water law and 
regulation from the point of equity, ethical 
and cultural. He concluded his talk by 
saying that the United Nations paradigm 
are the sustainable development goals 
and if we follow these goals especially 
SDG number 6 which is water and 
sanitation then it will begin in terms of 
adaptation as well.  

   Mr. Rajiv Pratap Rudy talked on climate 
change and spoke about how people in 
rural areas found about climate change 
due to erratic changes in monsoon rains 
and extreme heat waves. He said that 
though people in India still have not 
yet understood the impact of climate 
change, one aspect that is hassling the 
people is water. He pointed out that this 
environmental aspect of water crisis 
can be used as a factor to educate 

them about climate change. Different 
government departments of ministries 
that handles various projects such as 
irrigation projects, dam projects, clean 
Ganga, drinking water and a few more 
have been merged into one called 
the Janshakti Mantralaya. He spoke 
about some of the challenges faced by 
politicians in India with aspect to water. 
He talked about visible changes that 
needs to be addressed such as the snow 
cover in the Himalayas are not filled in 
recent years and have patches. He talked 
about floods occurring at lower areas of 
states because of trees being felled in the 
upper regions and states of Himalayas. 
He cited that we have not been able to 
channelize the river water in India due 
to which there are many disputes going 
on. Water management which is very 
important is not good in India. Population 
growth, removal of forest growth due to 
timer, soil erosion and other disasters are 
mainly caused by floods. He concluded 
his talk by saying that scientists need 
to educate the politicians and that the 
scientific language is very difficult to 
understand by the politicians. He urged 
the scientists not to complicate law by 
putting in calculus formula and come up 

Honorable Member of Parliament, India, Mr. Rajiv Pratap Rudy and Honorable Member 
of Parliament, Bangladesh, Mr. Md. Shahiduzzaman Sarker, delivering their talks.
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with solutions to the current water crisis. 
Mr. Md. Shahiduzzaman Sarker spoke 
about water related disasters and crisis 
in Bangladesh. He said that the intensity 
of these natural disasters is increasing 
every year due to which Bangladesh is 
one of the worst affected countries. He 
concluded that Bangladesh and India 
can work together by improving the 
bilateral relations and by building a flood 
forecasting and warning system. 

   Prof. Olcay Ünver appreciated India to 
take on the challenge on the issues of 
water and sanitation and the remarkable 
progress that is being made. He said that 
the UN is coordinating issues related to 
water and sanitation issues. The UN-
Water brings together the collective 
expertise and synergies of its 32 UN 
agency members and their partners. He 
said that  many countries are facing water 
issues from increasing water scarcity, 
water disasters and from inadequate 
access to safe water and sanitation. At 
present, the political, institutional and 
administrative practices and processes 
are inadequate. He pointed out three 
tangible solutions that can help move 

forward to attain sustainability. We 
also need to create multi stakeholder 
partnerships and strengthen regional 
integration, while ensuring inter sectoral 
policy making structures across several 
ministries and public, private and civil 
societies. We need to ensure public 
participation and develop human and 
institutional capacity and make better 
use of smart technologies and data.    
Prof. Anik Bhaduri spoke about the 
Sustainable Water Future Programme. 
He expressed his concern on how the 
growth in complexity of water issues 
have changed the dimensions and scope 
of scientific advancement. One concern 
is the rate of change has increased 
and second is the interactions between 
water systems locally and globally 
have become complex. Hence in water 
management it is important to predict 
and minimize these risks. He concluded 
his talk in accordance with Dr. András’s 
point of view on digital water science 
and technology and indicated that more 
solution labs be set up at local level to 
achieve results faster and integrate these 
labs at a global scale.

Prof. Olcay Ünver, Vice Chair, UN-Water,  and Prof. Anik Bhaduri, Director, Sustainable 
Water Future Programme, delivering the talk.
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GLOBAL WATER FUTURE CONFERENCE - PLENARY 
SESSIONS

   The first plenary session on the 
advanced water system assessment 
to address water security challenges 
of the 21st century was held at Hotel 
Sheraton on 24 September. Dr. Charles 
Vörösmarty, Chair, COMPASS Initiative, 
Water Future, spoke about how 
comprehensive assessment system for 
global water resources can be used to 
monitor the progress of sustainability. Dr. 
Alan Jenkins, Deputy Director, Centre for 
Ecology and Hydrology, United Kingdom, 
observed that the global issues associated 
with reliable water availability might be 
engineering problems rather than a water 
security issue. He also spoke about 
new tools such as HydroSOS, which is 
used to monitor and predict freshwater 
hydrological conditions on a global scale. 
Dr. Stuart Bunn, Director, Australian 
Rivers Institute at Griffith University, 
Brisbane, Australia, discussed his 
work on water resource planning at the 

Murray-Darling Basin in south-eastern 
Australia. Dr. Veena Srinivasan, Program 
Leader, Water-Land and Society, ATREE, 
Bengaluru, shared her insights about the 
Cauvery basin. She indicated the reasons 
for groundwater scarcity and pointed out 
that the biophysical process might be the 
hidden drivers for depletion of ground 
water. She also highlighted the need for 
communication between scientists and 
policy makers. Prof. Pradeep Majumdar, 
Chair, Interdisciplinary Centre for Water 
Research, Indian Institute of Science, 
Bengaluru, spoke about the increasing 
demands on water resources in India 
and how factors like climate change, 
population growth and urbanization will 
likely increase the problem water security. 

   On 25 September 2019, the second 
plenary session on water and climate 
challenges took place at Hotel Sheraton.   
Dr. Dietrich Borchardt, Chair, Scientific 

A view of the plenary session of the Global Water Future Conference.
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Steering Committee, Water Future, 
deliberated on the challenges of extreme 
hydrological events and causes of 
extreme water shortages as compared 
to long term aridity. He called for the 
development of the next-generation of 
monitoring networks and assessments 
through technological innovation. Dr. John 
Pomeroy, Director, Global Water Future, 
Canada, discussed the challenges of 
water and climate change with respect 
to Canada and how MEC-Surface & 
Hydrology System (MESH) and Canadian 
hydrological models are helping with 
continental-scale hydrological modelling 
and water management.  Dr. Karen G. 
Villholth, Principal Researcher, IWMI 
Southern Africa Office, argued that the 
impact of climate change on groundwater 
requires a historical understanding of 
recharge, quality, and flow path. Dr. 
Villholth stressed the need to update 
the global circulation models to consider 
the groundwater processes to better 
understand the impacts on aquifers. She 
also implied that better management of 
aquifer resources should be in place for 

better resilience. Dr. Olcay Ünver, Vice 
Chair, UN-Water, Italy, elaborated on the 
UN-Water policy brief on climate change 
and water which recommends 5 actions (1) 
Act now; (2) Consider water as part of the 
solution; (3) Improve water management 
practices; (4) Ensure transboundary 
cooperation in adaptation; (5) Rethinking 
financing for significant co-benefits for the 
climate and for water. Dr. Sharad Jain, 
National Institute of Hydrology, Roorkee, 
described the challenges of water and 
climate change in India, and discussed 
the flood events that have occurred in 
India during 2000-2018. She suggested 
the need for a holistic approach for water 
management and decoupling of the use 
of resources with growth. 

   The third plenary session on the role of 
big data, AI and blockchain technology in 
water diagnostics and governance was 
held on 25 September.  Mr. Nagaraja Rao 
Harshadeep, Global lead, World Bank, 
USA, presented instances of disruptive 
technologies such as the spatial agent 
application developed by the World Bank 

Breakout session of the Global Water Future Conference on 24 September 2019.
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that offers access to interactive maps 
and charts of national and international 
datasets. The next speaker, Mr. Venki 
Ramachandran, Director, Xylem, 
India, showed the basics of blockchain 
technology and how such technology is 
used to trace the flow of water from the 
source to every point in the network. He 
also showed how water meters, coupled 
with a crediting system, could be used 
to monitor existing consumption habits 
and incentivize consumers through 
differential pricing slabs. Dr. Katrina 
Donaghy, Co-Founder and Co-CEO, 
Civic Ledger, Australia, presented her 
work on using blockchain technology for 
publicly regulated water marketplaces. 
She highlighted how technology could 
bring transparency and improve people’s 
interaction with the government. Prof. 
Yadati Narahari, Chairman, Division of 
Electrical, Electronics and Computer 
Sciences, Indian Institute of Science, 
Bengaluru, discussed an economic 
approach towards water distribution 
solutions. He presented game theory 
and mechanism design integrated over 

a blockchain platform to address the 
problem of water distribution. The final 
speaker of the day, Dr. Balázs Fekete, 
CUNY, New York, spoke about employing 
advanced computer technologies like 
GIS and remote sensing for hydrological 
studies. Dr. Fekete highlighted how highly 
specialized GIS could be used to study 
gridded river networks and for complex 
modelling.

   The fourth plenary session held on 
26 September 2019, discussed the 
challenges in global water governance. 
Dr. Anthony Slatyer, Consultant on Water 
Policy Group and Governance, Australia, 
underlined the need of immediate and 
quick action to be taken by governments. 
He stated that the government has to 
prioritize the water policies for effective 
management of water resources. Dr. 
Claudia Pahl-Wostl, Director, Institute 
for Environmental Systems Research, 
University of Osnabrück, Germany, spoke 
about the need for the development 
of a conceptual methodological 
research approach or framework for 

Second plenary session of the Global Water Future Conference on 25 September 
2019.
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transforming a multilevel challenge like 
water governance. Water and climate 
change, act as agents in bringing about 
a transformative change in the roles 
of first nations, and nexus approach 
towards integrated governance. Dr. 
Håkan Tropp, Head, Water Governance 
Programme, OECD, Sweden, talked 
about the principles of water governance 
that guide in determining what works 
at different country/city in terms of 
implementation and best fit. He urged for 
better understanding of the multilayer of 
solutions nexus to come up with lasting 
solutions for the future. Dr. Robert G. 
Varady, Deputy Director, Udall Centre and 
Professor at University of Arizona, USA, 
deliberated on the crisis of transboundary 
water security and the key role played by 
community resilience in transboundary 
water security issues. Dr. Sharachchandra 
Lele, ATREE, Bengaluru, underlined the 
lack of emphasis on biophysical and 
social justice in sustainable development 
goal (No.6), which focuses more only on 
the quality, availability and sustainability 
aspects. He indicated a democratic deficit 
in the water sector due to the lack of 
decentralization in the system. He urged 

scientists to act and analyse how water 
is being governed across institutional 
layers. Dr. William Young, Lead, Water 
resource management specialist, World 
Bank, USA, argued that rather than 
focusing on the processes, there is a 
need to focus on the outcomes that we 
get from water now and outcomes that 
we could get in the future when different 
interventions are made in infrastructure 
and governance.

   The final plenary session was held on 26 
September on key issues regarding water 
security in India. Prof. M. S. Mohan Kumar, 
Department of Civil Engineering, Indian 
Institute of Science, Bengaluru, outlined 
the surface level water availability in India 
and the water scarcity threat associated 
with overexploitation of surface water. Dr. 
Aditi Mukherjee, Principal Researcher, 
IWMI, New Delhi, spoke about the role of 
groundwater corresponding to the water-
energy-food nexus. She highlighted 
some key issues related to depletion and 
scarcity of groundwater. Dr. Shaminder 
Puri, Managing Director, Water and 
Land Resources, described the country’s 
groundwater as a hidden treasure. 

Final plenary session of the Global Water Future Conference on 27 September 2019.
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He explained the process of aquifer 
recharge using a lucid bank account 
analogy and outlined some critical steps 
to ensure water security which include 
efficiently managing aquifer recharge, 
converging science with socio-economic 
and cultural conditions, and employing a 
new underlying philosophy of low water 
use. Prof. Anil Kulkarni, Divecha Centre 
for Climate Change, Indian Institute of 
Science, Bengaluru, spoke about the state 
of the Himalayan cryosphere and how it 
is changing. He discussed how climate 
change can influence the Himalayan 
cryosphere and the rate at which 
glaciers melt. Dr. H. Paramesh, Divecha 
Centre for Climate Change, Indian 
Institute of Science, Bengaluru, showed 
how polluted water can cause serious 
health hazards in humans. He spoke 
about the role of medical professionals 
in environmental issues. The final 
speaker, Dr. Muthukumara Mani, Lead 
Economist, World Bank, discussed the 
impact of climate change and its effects 
on communities around the world. He 
explained how rapid urbanization might 
lead to water scarcity. He suggested 
a few solutions which included 1) 
increased agricultural productivity using 
drip irrigation 2) applying new machine 
learning and blockchain technologies 
for efficient allocation and distribution 
of water and 3) stringent water quality 
management. 
   
   In addition to the plenary sessions, 
the conference also held topical 
special sessions on Aerosols, Clouds, 
Precipitation, Hydrological cycle, Urban 
waterbody rejuvenation, Water security 
and solutions  in the Indian Himalayan 
Region, cryosphere, Innovations to 
achieve sustainable groundwater in 
India,  Water-Energy-Food Nexus 
assessment and quantification, Role of 

science diplomacy in ad dressing global 
water challenges, Climate change and 
water manage ment, Ecohydrology, and  
water governance  where the scientists 
from the respective domains presented 
papers and presented ideas related to the 
main theme from the respective domain 
perspective.

   The conference concluded by 
highlighting the contexts, problems, 
solutions and action plans on water. 
The outcome of this conference called 
“Bengaluru - Budapest Science Action 
Plan” was presented in the Budapest 
water summit held in October 2019. The 
objective of the Budapest summit was 
to raise the profile and visibility of water 
on the political agenda, since water is 
going to be one of the very important 
issues in the 21st century. The science 
action plan calls for the development 
of an evidence-informed and value-
based digital operating framework for 
water across scales that will integrate 
effects of hydrological, biogeochemical, 
ecological, human health, cultural, social-
economic behaviour, institutions and 
understand feedbacks at different scales 
in near real-time for all stakeholders with 
an aim to identify, predict and adjust 
responsible production and consumption 
behaviours under varying risk conditions 
based on evidence-based science.  The 
recommendations included within the 
science action plan emphasized that this 
new digital framework is essential for 
the society to understand the potential 
tipping points of the water crisis in order 
to mitigate the impact.
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   The Divecha Centre for Climate 
Change conducted a two-week course 
on climate change and environment for 
mid-career government officials from 
developing countries in Africa, Latin 
America, and Asian countries during 
November 4-17, 2019. The course was 
conducted under the auspices of the 
International Technical and Economic 
Cooperation (ITEC), Ministry of External 
Affairs, Government of India. Training 
courses like this are part of a more 
comprehensive development partnership 
and assistance provided by the Indian 
government to enhance institutional and 
human resource capacity building in 
low and middle-income countries of the 
Global South.

   The theme of the two-week training 
course was “climate change and 
environment” and focussed primarily 
on climate mitigation by examining 
various sustainable energy options. 
The training course examined role 

played by various energy resources in 
fuelling modern economic growth from 
early industrialization through present 
and provide a basic understanding 
of the technology, economics, social, 
and political aspects of various energy 
systems (fossil, renewable and nuclear) 
for public policy and the various energy 
options to mitigate global warming 
and climate change. Lectures on 
topics such as energy and economic 
development, fossil fuel utilization and 
constraints, renewable energy options, 
nuclear energy option, climate change 
science and policy, energy transition 
and sustainability, health effects of air 
pollution, climate and agriculture, and 
sustainable development was delivered 
mostly by faculty and researchers of the 
Divecha Centre. 

   The training course is also part of 
Divecha Centre’s mission to provide 
sound scientific and policy orientation to 
various climate science and policy issues 

Participants attending the lecture at the workshop held during 4-17 November 2019.

COURSE ON  CLIMATE CHANGE AND ENVIRONMENT 
UNDER INTERNATIONAL TECHNICAL AND ECONOMIC 

COOPERATION
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and their implications for sustainable 
development. One of the key leadership 
qualities is integration of multidisciplinary 
knowledge to find effective policy 
solutions. The course contributed 
toward this objective and benefited the 
international participants by exposing 
them to topical issues concerning climate 
change, energy technologies, and 
sustainable development. In addition, 
Divecha Centre also organized hands-
on tutorials, screening of documentaries, 
campus tour of air pollution monitoring 
sensors and rooftop solar photovoltaic 
installation in the institute’s library 
building to supplement the lectures. 
While the training course was pitched 
in a larger international context, specific 
examples of energy policy issues relevant 
to developing countries was highlighted 

in the lectures.  The participants of the 
course were quite diverse in terms of 
nationalities and professional background 
which included four women from Egypt 
and nine men from Kenya, Malawi, 
Thailand, Sudan, South Sudan, Nepal, 
Mexico and Sri Lanka. 
   
   The valedictory ceremony for the 
course was held on November 17, 2019 
with Dr Devyani Khobragade (Joint 
Secretary and Head of ITEC, Ministry of 
External Affairs) as guest of honour. The 
participants expressed their appreciation 
and gratitude to the Indian government 
and the Divecha Centre for supporting 
and organising the training programme 
and expressed desire to revisit the 
campus on a longer academic exchange 
programme.

Participants who attended the workshop.



14

THE 15TH JEREMY GRANTHAM LECTURE ON CLIMATE 
CHANGE

Prof. Adam Sobel delivering the talk on 10 December 2019.

  The 15th Jeremy Grantham lecture on 
Climate Change on “Extreme Weather 
and Climate Change” was delivered by 
Prof. Adam Sobel on 10 December 2019 
at the Divecha auditorium. Prof. Sobel 
highlighted the increase in extreme events 
like heat wave and floods on account of 
global warming. He devoted most of the 
lecture to the impact of hurricane Sandy 
that hit New York city and the prospect of 
such an event taking place in Mumbai. 
Most of the cyclones that form in the 
Atlantic Ocean move north and later 
eastward and hence do not hit New 
York city. The hurricane Sandy was an 
exception and hit northeast United States 
on 29 October 2012 and became one of 
the most destructive storms in history.

  Prof. Sobel argued that most of the 
cyclones in the Arabian Sea move 
westward and hence their chance of 
hitting Mumbai is considered low. In 
2019, two of the cyclones in the Arabian 
sea veered eastward and hit the coast 
of Gujarat and hence the chances of a 

cyclone hitting the city of Mumbai should 
not be ruled out. Since there is no record 
of a cyclone landfall near Mumbai during 
the past 150 years, how do we estimate 
the probability of such an event? He 
discussed a new technique to generate 
synthetic tracks of cyclones in the Arabian 
sea using a statistical-dynamical model. 
This model showed that Mumbai can be 
hit by a cyclone with peak winds around 
150 km/hr once every 100 years.

  In India, there is a rapid development in 
the west coast without adequate concern 
about hazards posed by extreme weather. 
There will be   a higher density people 
and infrastructure along the Indian coast 
in the future and they will be vulnerable 
during a cyclone landfall. The risk for 
major disasters in India is going up, even 
though many details of the storm risk are 
much more uncertain. Prof. Sobel’s talk 
stimulated the audience to think about 
how they can better prepare for severe 
cyclonic storms that will hit India in the 
future.



15

COP25 MEETING, MADRID

  The Global Alliance of Universities 
on Climate (GAUC), a consortium of 
12 leading universities including the 
Indian Institute of Science (IISc), held its 
academic meeting on technologies for 
carbon neutrality at the side lines of the 
COP25 meeting in Madrid on December 
8, 2019. The roundtable meeting was 
chaired by Professor Nick Stern and 
Professor He Jiankun, cochairs of the 
GAUC Academic Committee, who 
initiated the discussions and laid out the 
broad vision for the consortium’s future 
work to explore various technological and 
policy measures for achieving carbon 
neutrality before 2070. 

  The representatives from the 12 
GAUC member universities shared their 
perspectives and summarized the ongoing 
work in their respective campuses on 

energy and climate issues. While agreeing 
that the task of meeting the 20C target 
set by the 2015 Paris accord remains 
challenging, the GAUC representatives 
suggested various practical steps that 
universities can undertake in terms 
of research priorities and outreach 
activities to sensitize lawmakers and 
general public regarding the urgency 
to act on both climate mitigation and 
adaptation. T.S. Gopi Rethinaraj, Visiting 
Professor at Divecha Centre for Climate 
Change (DCCC), shared his views on 
technologies relevant for India to achieve 
carbon neutrality and summarised the 
ongoing work on climate change science 
and energy policy at the Divecha Centre 
and other centres and divisions of IISc. 
Besides IISc, representatives from 
Tsinghua University, Australian National 
University, University of California at 

Prof. T. S. Gopi Rethinaraj (Center) participating in the COP25 meeting held on 8 
December 2019.



Berkeley, University of Cambridge, 
Federal University of Rio de Janeiro, MIT, 
Sciences Po, Stellenbosch University, 
and University of Tokyo discussed their 
work on achieving carbon neutrality 
and the obstacles facing each available 
technology. The GAUC meeting urged 
the members to continue the current 
momentum of work in their respective 
universities and ended with a call to 
come together to produce a whitepaper 
for initiating joint multilateral research 
project and a separate joint educational 
and outreach initiative to achieve the 
objectives of carbon neutrality. These 
initiatives are expected to take shape at 
the next GAUC meeting in preparation 
for the COP26 meeting scheduled to be 
held in Glasgow, United Kingdom during 
November 2020. On December 9, 2019, 
the GAUC held a public conference at 
the China Pavilion at the COP venue 
on the opportunities and challenges for 
achieving carbon neutrality before 2070. 

   Anand Narayana Sarma, a PhD student 
from the Centre for Atmospheric and 
Oceanic Sciences (CAOS), accompanied 
Prof Rethinaraj and attended the two 
GAUC meetings on December 8 and 9, 
2019 and attended the week-long GAUC 
student workshop meetings held through 
December 13. The faculty-student team 
from IISc also visited the India Pavilion 
and interacted with government officials. 
They had an opportunity to meet with 
Shri Prakash Javadekar, Union Minister 
for Environment, Forests, and Climate 
Change, and discuss issues concerning 
climate and energy issues relevant 
to India. The minister appreciated 
the role played by educational and 
research institutions like IISc and said 
the global research community should 
jointly develop technologies for climate 
mitigation and adaptation for the 
common good free from current patent 
and intellectual property restrictions. 

Mr. N. Anand (Left), Grantham Fellow and Prof. Gopi Rethinaraj (Right), Visiting 
Professor, Divecha Centre for Climate Change at the COP25 meeting.
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Legislators and Parliamentarians attending the meeting on 25 Sep 2019.

A DIALOGUE WITH PARLIAMENTARIANS AND 
LEGISLATORS ON WATER POLICY

    A dozen parliamentarians and 
legislatures from the different Himalayan 
states in India participated in a “dialogue 
on Water Policy for the Indian Himalayan 
Region” on 25 September 2019 during the 
Water Future Conference This meeting 
was organized by Integrated Mountain 
Initiative (IMI) and supported by Divecha 
Centre for Climate Change and Indian 
Himalayas Climate Adaptation Program 
(IHCAP). The representatives from 
Uttarakhand, Ladakh, Sikkim, Arunachal 
Pradesh, Nagaland, Mizoram, Meghalaya 
and members of IMI, World Bank, 
Divecha Centre for Climate Change, 
United Nations University (UNU) and 
officials from national and international 
institutions attended the meeting. The 
members raised several critical areas of 
concern with regard to water source, water 
quality, management, increasing water 
scarcity and rapid decline in freshwater 
and biodiversity. Two areas related to the 
melting of glaciers and reviving springs 
were discussed at length as is the impact 
of tourism sector in increasing water 
stress in the region. The Indian Himalayan 

region is visited by around 100 million 
tourists per year. The Ladakh Ecological 
Development Group’s assessment 
shows that the average use of water by 
a local resident in Ladakh is 25 liters per 
day whereas each tourist consumes 75 
liters per day. Ferlin Sangma, MLA from 
Meghalaya stated that Meghalaya has 
taken capacity building exercises for the 
local communities, sensitization program 
for legislators and grassroot workers to 
implement the water policy on ground. 
Mr. M. Kikon, MLA from Nagaland raised 
the issue of empowering Water Users 
Association through clear directives and 
information sharing to improve monitoring 
of water usage. Mr. Z. Namchoom, MLA 
from Arunachal Pradesh mentioned that 
the state is starting to feel the impact of 
climate change.  The meeting concluded 
with the chair, Mr. P. D. Rai, former MP 
(Sikkim), emphasizing the need for 
more interactive platforms between the 
scientific community, policymakers and 
communities to ensure a water secure 
future. 
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RESEARCH HIGHLIGHTS
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WHY DID INDIAN RAINFALL  INCREASE  FROM THE LAST 
GLACIAL MAXIMUM TO THE PRESENT?

  The variations in the Indian summer 
monsoon rainfall in the distant past 
has been inferred through speleothem 
(mineral deposit in caves). The ratio of 
the heavy to the light isotope of oxygen 
in these deposits is an indirect measure 
of rainfall in the past. These data showed 
that the Indian monsoon rainfall was very 
low during the peak of the last ice age 
about 20,000 years ago. The simulation 
of the variation in global climate during 
the past 22,000 years (using a coupled 
ocean-atmosphere model developed 
by National Centre for atmospheric 
research at Boulder, Colorado, USA) 
has been documented recently. In this 
simulation, the Indian summer monsoon 
rainfall increased from around 3.3 mm/
day around 22,000 years ago to 6.6 
mm/day 14,000 years ago and then 
decreased to   6 mm/day in 20th century. 
This change in monsoon rainfall was 

attributed to changes in the amount of 
solar radiation incident on India during 
the summer monsoon season. The 
amount of solar radiation (incident at the 
top of the atmosphere) over India has not 
changed as much the change in rainfall. 
In a recent paper C. Jalihal and others 
have proposed a new diagnostic model 
that identifies the factors that amplify the 
changes in solar radiation.  The increase 
in solar radiation by 15% after the last 
glacial maximum led to increase in water 
vapor and hence an increase in Indian 
rainfall by 100%.

Reference: Modulation of Indian 
monsoon by water vapor and cloud 
feedback over the past 22,000 years C 
Jalihal, J Srinivasan and A Chakraborty, 
Nature Communications, 2019, https://
doi.org/10.1038/s41467-019-13754-6

Fig 1: Variations in precipitation during the last 22,000 years over India .
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THE VULNERABILITY OF WATER TOWERS IN THE 
MOUNTAINS AROUND THE WORLD

   The high mountains which store a lot of 
water in snow and glaciers are sensitive 
to climate change. Their importance and 
vulnerability have not quantified on a 
global scale. A major global investigation 
was of 78 water towers has been carried 
out by 32 scientists around the world. 
A new Water Tower Index has been 
proposed. This index ranks water towers 
in terms of their water-supply role and 
downstream dependence of ecosystems 
and society. For each tower, vulnerability 
related to water stress, governance, 
hydro political tension and future climatic 

and socio-economic changes were 
considered. This investigation suggests 
that the Indus basin and basins located 
in Central Asia are most vulnerable 
among the world water towers. This 
study suggests an immediate action is 
necessary to safeguard the future of the 
world’s important and vulnerable water 
towers. 

Reference: Immerzeel W. W., et. al. 
Importance and vulnerability of the 
world’s water towers. Nature https://doi.
org/10.1038/s41586-019-1822-y (2019).

Fig 2: HT=Hydro-political tension, dGDP= change in GDP, dpop=Change in 
population, dP=change in precipitation, dT=change in temperature, GE=Government 
effectiveness, BWS=Base line water stress, and WTI=Water stress Index.






