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Greetings!

   COVID-19 pandemic has changed the manner we work and forced us to consider alternate 
ways to conduct our routine research activity. Experimental research are among the most 
seriously impacted; which include laboratory and field measurements. It is not clear now, 
when normalcy would be restored. The lockdown and other control measures to reduce 
the detrimental impacts of Covid-19 pandemic since March 2020, while has resulted in 
economic slowdown on the one hand, has also resulted in some positive environmental 
outcomes due to reduced human activity benefitting the environment on the other. However, 
the environmental benefits were rather short-lived and started disappearing after the 
lockdown restrictions were relaxed in phases. Nevertheless, this episode has conclusively 
demonstrated that it is possible to reverse the ill effects of anthropogenic activities in a matter 
of short period; though the impulsive nature of the restrictions has significantly slowed down 
the way the economy has been growing in the recent decades. This re-emphasizes the 
need for adaptation through sustainable development, rather than trying to halt or mitigate 
climate change by slowing the economy. Sustainable growth calls for intelligently utilizing the 
technological advancements for overall development with minimal impact to climate as well 
as ecosystems.

   One of the focus-areas of the ‘Future Earth South Asia’, hosted at the centre, is health. 
It is known that the health of people around the world is tightly linked to the health of the 
places we inhabit. Climatic conditions affect epidemic diseases and climate change is one of 
the most likely reasons for the changes in infectious disease transmission patterns. Studies 
have shown that the sudden changes in temperature and increased number of extreme 
weather events provide an ideal breeding ground, which is conducive to virus modification 
and the emergence of infectious diseases. This aspect requires more studies in order to 
understand the underlying complex causal relationships.

   India is presently participating in several Mega Science projects. The office of Principal 
Scientific Advisor (PSA) to the Government of India jointly with the Department of Science 
and Technology has initiated Mega Science Vision 2035 on 6 selected thrust domains. 
Climate Research is one them. I am glad to inform that our institute is leading this effort on 
Climate Research with the Chair, Divecha Centre for Climate Change as the nodal officer. The 
objective of Mega-Science projects is to appeal to the scientific curiosity of the researchers 
in search of answers to some of the important questions facing the world of science. 

   We wish success to all in their fight against COVID-19 and let us all hope to get out of this 
grim situation at the earliest.

           

           S. K. Satheesh
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CLIMATE SCIENCE AND ENVIRONMENT QUIZ 2020

   In view of COVID-19 this year Divecha 
Centre for Climate Change came with a 
new method of outreach. The Climate 
Science and Environment interschool 
quiz program was held online on 24 
August 2020. A link was sent to the 
participants through Microsoft Teams to 
login. About 150 high school students 
and their faculty from 6 schools 
participated in the event. Quiz master 
Prof. J. Srinivasan from Divecha Centre 
for Climate Change conducted the 
quiz online. There were 6 students 
representing their school apart from the 
main audience. 

   The event started with the first 
question to the audience followed by 
30 questions to the participants of the 
quiz. The audience round questions 
were based on google forms which they 
could access and answer and submit 
the forms. The prizes were given to 
the audience who correctly answered 
first in the given amount of time. The 
participating students had to write down 
the answer on a sheet of paper within 
the allotted time of 30 seconds and 
present the answer on the screen. 10 
points were allotted to the right answer.
 
   The competition was tough between 

The six participants from various schools participating online through video call for 
the quiz held on 24 August 2020
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From the webinar of Dr. T.S. Gopi Rethinaraj, Visiting Professor, Divecha Centre for 
Climate Change, on 14 May 2020

   Divecha Centre for Climate Change, 
Indian Institute of Science, Bengaluru, 
organized an online seminar on 
“Sustainable Energy Options and 
Climate Mitigation post COVID-19” on 
14 May 2020. Dr. T. S. Gopi Rethinaraj, 
Visiting Professor, Divecha Centre for 
Climate Change, IISc, gave a talk on 
the broad challenges for sustainability 
and growth and addressed issues 
concerning energy resource depletion, 
energy decarbonization, energy 
use futures, demographic transition, 
economic growth, and their overall 

implications for climate change.

   Most countries, globally, are 
undergoing severe restrictions due 
to the ongoing pandemic. Though 
measures are being taken to reduce 
the spread of virus, the economy has 
taken a set back globally. This economic 
crisis has changed the livelihood of the 
common man. This has resulted in the 
decline of energy usage and carbon 
emissions in the year 2020. There is 
a temporary shift towards renewable 
resources such as solar, wind, 

the schools. The first prize went to Rajat 
Sharma from K. V. Hebbal, second 
prize went to Sathwik Atluri from BGS 
National Public school, and the third 
prize went to Abrish Aditya from Air 
Force school – Hebbal. Cash prizes 
of Rupees 3000, Rupees 2000 and 

Rupees 1000 were transferred online to 
the first three winners bank accounts, 
respectively. The remaining participants 
and the audience round winners were 
transferred online a cash prize of 
Rupees 500 each. All the 6 participants 
were sent a participation certificate also.    
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COVID-19 LOCKDOWN: IMPACT ON ENVIRONMENTAL 
HEALTH

   Divecha Centre for Climate Change, 
Indian Institute of Science, Bengaluru, 
organized an online seminar on 
“COVID-19 lockdown: Impact on 
environmental health” on 21 May 2020. 
Dr. H. Paramesh, Visiting Professor, 
Divecha Centre for Climate Change, 
deliberated on the ongoing pandemic 
COVID-19 that has gripped the world 
with fear and spreading in a rapid way 
causing tremendous morbidity and 
mortality. World Health Organization 
(WHO) office in China received the 
first report that, there is a pneumonia 
with unknown cause in Wuhan, China 
on 31 Dec 2019. On 30 Jan 2020, 
WHO declared the outbreak of Corona 
virus as a Public Health emergency of 
international concern. The Novel Corona 

virus is a new strain due to genetic 
shift. India received the virus from 
international travelers. It has created 
such an impact that the most powerful 
nations have come down on their knees, 
horrendous psycho socio economic 
burden by closing of various industries, 
education institutions, construction work, 
labour migration, social disturbances, 
and stress on agriculture etc. To 
manage this and to slow down the 
spread of the disease, lockdown of the 
areas with the disease has brought in. 
In over one-month period of lockdown 
of activities we are experiencing the 
positive effects on environmental health 
where mother earth is clearing the mess 
created by humans. 

hydropower and nuclear power that are 
low in carbon emissions. COVID-19 
provides an opportunity for countries 
to initiate policies for making the switch 
to low carbon energy sources that is 
aligned with climate mitigation goals 
outlines after the 2015 Paris climate 
summit. 

   Energy security policies of countries 
have revolved around three main 
concerns: physical security of supply 
and access; resource availability and 
depletion concerns; and environmental 
impact of energy use. Dr. Gopi 
questioned if these changes can be 
used to sustain environment thereby 
improving the quality of air and water 
hence, preventing global warming. 
He speculated on the uncertainties 
in estimation of resources such as 

oil, uranium and natural gas and 
the availability of these resources in 
future. He analyzed the energy usage 
and electricity generated from these 
resources and the carbon emitted from 
their effective utilization globally. 

   Dr. Gopi highlighted the growth of 
renewable energy in India since a 
decade and emphasized that renewable 
sources alone are insufficient to meet 
India’s electricity power needs in the 
absence of grid flexibility and storage 
currently provided by thermal power 
plants. He stressed the need for 
understanding energy use and carbon 
emissions in India’s demographic future. 
He concluded the talk by suggesting 
using transition to sustainability as a 
terminal boundary condition in energy 
and climate policy models.
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   Dr. Paramesh highlighted some of the 
symptoms associated with COVID-19 
such as fever, fatigue, dry cough, 
and some serious symptoms such 
as difficulty in breathing or shortness 
of breath, chest pain or pressure, 
and lastly inescapable death due to 
multiple organ failure. Older adults and 
people who have severe underlying 
medical conditions like heart or lung 
disease or diabetes seem to be at 
higher risk for developing more serious 
complications from COVID-19 illness. 
Dr. Paramesh, also highlighted that 
earlier pandemics with antigenic shifts 
in comparison with the new corona virus 
were not so deadly. Though the Corona 
virus lockdown had a huge negative 
impact on the quality of life of common 
people due to socio-economic burden, 
there was a positive impact on the 
environment such as improvement in air 
quality, cleaner water bodies, decreased 
noise pollution, and decreased waste 
production. Animals took to streets due 

to reduced human intervention, and 
noise pollution.

   Dr. Paramesh concluded his talk by 
stressing the need to maintain social 
distancing, showing kindness and 
empathy towards others, changing one’s 
behavior and lifestyle, and accepting 
enhanced traditional values. He pressed 
the need for change in economic health 
policy. He discussed some measures to 
mitigate air pollution and recommended 
quality education for all stake holders. 
Dr. Paramesh emphasized the need 
to set guidelines, adaptation of newer 
energy resources and reduction of 
fossil fuels. He urged common man to 
increase greenery around and adopt 
traditional food habits. He quoted” 
For the future environmental health of 
mother earth, we should build on the 
lessons we learnt from Pandemic and 
pursue the issues politically with global 
leaders.”

From the webinar of Dr. H. Paramesh, Visiting Professor, Divecha Centre for Climate 
Change, on 21 May 2020
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WATER QUALITY LABORATORY AT DIVECHA CENTRE: 
AN OVERVIEW

   Divecha Centre for Climate Change, 
Indian Institute of Science, Bengaluru, 
organized an online seminar by Dr. R. 
Srinivasan, Visiting Professor, Water 
Quality Laboratory, Divecha Centre 

on 28 May 2020. He spoke on “The 
Activities and objectives of the Water 
Quality Laboratory.” Clean air, drinking 
water and food, as well as, good 
sanitation are the basic requirements 

for human health. Government of 
India is committed to contribute to the 
Sustainable Development Goal (SDG) 
related to Water and Sanitation under 
the WASH Programme of the WHO. It 
is a proactively participating in bringing 
down the air pollution and in providing 
clean water for drinking and adequate 
water for sanitation through its Swachh 
Bharath Abhiyan, WASH and National 
Rural Drinking Water Programme 
(NRDWP) initiatives. 

   Water Quality Lab at the Divecha 
Centre for Climate change is engaged 
in the studies on geogenic contaminants 

of ground water, principally fluoride, 
arsenic and uranium. From a study of 
the large database available on the 
Government of India’s website and 
from a study of literature, using more 
than 300,000 analyses of groundwater 
samples, it has deliniated highly fluoride 
and arsenic contaminated areas in 
Karnataka. Fluoride contamination 
is dominant in the eastern dry and 
arid districts of Karnataka. Geological 
studies show that groundwater 
occurs here in K-rich granitoids. Such 
granitoids carry fluorite, apatite, mica, 
and amphiboles which carry fluorine in 
their molecule and contribute to high 

From the webinar of Dr. R. Srinivasan, Visiting Professor, Divecha Centre for 
Climate Change, on 28 May 2020
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fluoride content in groundwater. These 
granites are enriched in potassium, 
uranium and thorium which are found in 
zircon, monazite, allanite and secondary 
uranium minerals, which contribute to 
higher abundances of dissolved U in 
groundwater which has been recorded 
for the first time by the Water Quality 
Lab of the Divecha Centre. High arsenic 
contamination in Karnataka is restricted 
to Raichur and Yadgir Districts. Field 
visits have revealed that arsenic 
contamination here has arisen because 
of inadvertent use of mineral rich mine 
tailings from Hutti Gold Mines in the 
agricultural fields for enriching the soils 
in minerals. In a way, it is more due to 
anthropogenic activity. 

   Through field studies, independent 
sampling, and analysis of ground 
water samples from 66 villages picked 
up from large data base mentioned 
earlier as highly contaminated regions, 
Divecha Centre has identified six hot 
spots of fluoride contamination. In 
some of these areas, both uranium and 
fluoride enrichment are observed in the 
groundwater, elsewhere only fluoride 
enrichment is observed. The Centre 
has planned to undertake holistic study 
of geogenic contamination in these 
villages. The holistic programme under 
implementation consists of (1) sample 
collection and chemical analysis of 
groundwater at monthly intervals, not 
just during pre- monsoon and post 
-monsoon months; (2) establishing 
geological context of sampling sites; 
(3) rock and soil sampling and EPMA 
studies for characterizing contaminating 
minerals; (4) analysis of water samples 
with special focus on fluoride, uranium, 
radium and radon; (5) analysis of 
vegetables, cereals and fruits for 
the contaminants that are absorbed 

from ground water; (6) analysis of 
groundwater for biological contaminants 
in collaboration with medical institutions; 
(7) health surveys in villages and blood 
and urine sampling from the people 
living in endemic villages and their 
analysis in collaboration with medical 
institution; (8) determination of total 
ingestion of pollutants in human system 
and understanding of transfer factor 
of pollutants to the various parts in 
the human body in collaboration with 
medical institution and health division of 
the BARC; (9) assessment of drinking 
water supply and sanitation status in 
the selected villages; (10) water supply 
and sanitation status in primary and 
community health-care centres; (8) 
status of water treatment on- site and 
its sustainability; (11) evolving methods 
of management of waste from water 
treatment units/plants; (12) Lab-scale 
studies for improving sustainable 
techniques in practice; (13) Planning 
and implementation of conjunctive use 
of surface and rain water for drinking, 
and ground water for washing and 
sanitary purposes; (14) Assessment 
of groundwater potential in the water 
shed and conservation practices; (15) 
study of relative economics of piped 
water supply from surface water sources 
and conjunctive use of water from roof 
top and ground water; (16) Transfer of 
knowledge and technology for wider 
use. 

   Dr. Srinivasan concluded his talk 
saying that Divecha Centre is currently 
focusing its attention on fluoride, 
arsenic, uranium and radon, because 
more than 400 million people are 
exposed to Fluoride risk and 50 million 
people to Arsenic risk and very little is 
known about the health risks arising 
from uranium and radon.
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ANOMALOUS DYNAMICS AND DISINTEGRATION OF 
GLACIERS IN WESTERN HIMALAYA

  A webinar on “Anomalous Dynamics 
and Disintegration of Glaciers in 
Western Himalaya” was organized at 
Divecha Centre for Climate Change, 
Indian Institute of Science, Bengaluru on 
9 June 2020. 

   Dr. Anil V. Kulkarni, Distinguished 
Scientist, DCCC was the speaker. 
Around 85 participants attended the 
seminar through MS Teams platform. 
He discussed application of differential 
interferometry to estimate glacier 

From the webinar of Dr. Anil V Kulkarni, Distinguished Scientist, Divecha Centre for 
Climate Change, on 9 June 2020

surface velocity and elevation.  The 
observations suggest unusual changes 
in the glacial surface velocity and 
elevations in Bhaga and Chandra basins 
in Himachal Pradesh. 

   In the presentation he elaborated 
potential reasons for abnormal behavior 
using field observations made at 
Samudra Tapu, Parbati and Patsio 
glaciers. These are bottom topography, 
melt water contribution from tributary 
glaciers and water bodies on the glacier 
surfaces. These processes are not 

generally considered in conventional 
mass balance methods, therefore future 
loss in glacier area and mass will be 
higher than current predictions. 

   The talk was well received by the 
glaciology community and followed by 
question and answer session.
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MITIGATING CLIMATE CHANGE: LESSONS FROM 
COVID-19 PANDEMIC

   Divecha Centre for Climate Change, 
Indian Institute of Science, Bengaluru, 
organized a webinar on “Mitigating 
Climate Change: Lessons from 
COVID-19 Pandemic” on 18 June 
2020. Prof. J. Srinivasan, Distinguished 

From the webinar of Prof. J. Srinivasan, Distinguished Scientist, Divecha Centre for 
Climate Change, on 18 June 2020

Scientist, Divecha Centre for Climate 
Change discussed the lessons we can 
learn from the COVID-19 epidemic 
to deal with climate change. Climate 
change was not considered to be an 
immediate threat although it is an even 

larger existential risk than corona virus.

   In view of an increase in population, 
rapid urbanization, and deforestation 
the chances that a virus can jump from 
animals to human beings has increased. 
Hence the number of new diseases 
(per decade) has increased nearly 4 
times over the past 60 years, and since 
1980, the number of virus outbreaks 
per year has increased 3 times. Climate 
Scientists had warned about the need 
to mitigate climate change more than 
30 years ago. These warmings were 

ignored by politicians on the pretext 
that the predictions climate models 
were unreliable. After the outbreak of 
COVD-19, politicians all over the world 
were forced take tough decisions using 
epidemiological models that were not 
accurate.  This experience will enable 
them to take tough decisions in the 
future even if the predictions of climate 
models have uncertainty.

   In the last 20 years, the world  has 
dealt with six significant threats namely 
SARS, MERS, Ebola, avian influenza, 
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BENGALURU: CITY OF WATER

   Dr. Harini Nagendra, Professor 
of Sustainability at the Azim Premji 
University, Bengaluru, spoke of the 
various factors that have influenced the 
shaping of the city of Bengaluru on 27 
June 2020. Based on archival records, 
remote sensing of our biodiversity along 
with field studies, Dr. Harini, examined 
the factors that contribute to the socio 
ecological sustainability of cities.

   Dr. Harini, deliberated, that our 
region was initially divided based on its 
topography into plains and hills. Though 
a Semi-arid region this was transformed 
by, man-made water bodies, which 
helped, develop the eco system 
around it. The agricultural produce 

varied according to the availability of 
water resources. Several trees and 
plants were introduced in this region to 
increase the green cover and assist in 
overall development of the environment 
and eco system.

   Dr. Harini talked about the early 
settlers who had recognised the 
importance of trees and waterbodies. 
Even though Bengaluru is a land locked 
city, not fed by any river this city could 
grow and flourish due to several man-
made lakes that helped ecosystems 
develop around it. The importance of 
water for sustainable growth of a region 
led to the development of several 
interconnected water bodies, which 

and swine flu. The novel corona virus 
pandemic has spread more rapidly than 
the earlier viruses. During the 1918 Flu 
epidemic no country made an attempt 
to shut down their economy. The virus 
did not spread rapidly because of the 
absence of  mass tourism and air travel.  
The global death rate was estimated 
to be 50 million with 10 million in India 
during this epidemic. This large death 
rate would not be acceptable today 

   The impact of shutdown of the on-
air pollution in India was dramatic. 
Currently, there is a unique opportunity 
to use the disruptive forces of the 
COVID-19 pandemic and the associated 
recovery policies to accelerate the 
transition to more sustainable, low-
carbon economy. As the time is running 
out for effective climate policies and 

there are limited resources available to 
tackle overlapping crises separately, it is 
imperative for policy making to leverage 
these synergies.

   Prof. Srinivasan concluded his talk 
by enumerating  the lessons, we can 
learn from this pandemic. Although 
models are not perfect, we need to 
take decisions based on it. We cannot 
destroy forests, air, water and oceans 
and hope that earth will be able to 
adjust. We need global action to find 
sustainable ways of living so that we 
can deal with the threat of pandemics 
in the short term and threat of global 
warming in the long term. He argued 
that policy makers should not ignore the 
warning given by scientists and should 
act early to mitigate climate change.
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Dr. Harini Nagendra, Professor of Sustainability, Azim Premji University, Bengaluru, 
delivering her talk online on 27 June 2020

were considered sacred. To conserve 
water, slews gates were introduced 
which helped manage the overflow 
of water from one lake to the next. 
Independent wells came into existence 
as the city began to grow. 

   The Princely state of Mysore 
introduced the piped water system, 
which in a way sounded the knell for the 
large common lakes in and around the 
City. The British took note of the piped 
water system supply in the other parts of 
Bangalore and were eager to get piped 
water to their part of the city as well. In 
their efforts to urbanize large areas of 
the City, the civic bodies dried up the 
lakes and brought in concrete structures 
thereby destroying the topography, 
vegetation and the climate, she said. 

   Dr. Nagendra noted that, China, 
India and Nigeria are the three most 
rapidly urbanized nations in the world 
today. With increased industrialization, 
economic expansion and urbanization, 

we eventually destroy our water bodies 
and the ecosystem surrounding them. 
Thus, the City of Bengaluru is paying a 
huge price for this ‘rapid urbanization’, 
she added.

The way forward:

   Restoration of lakes, people oriented 
tree-planting initiatives are some of the 
measures under the new, public-private 
partnership,  an attempt to include the 
local residents to help resolve local 
issues and create a sense of ownership 
she said. This could go a long way in 
conserving the existing ecosystem and 
make every stakeholder responsible. 
She concluded by saying that some 
initiatives have been started involving 
planners, environmentalists and elected 
representatives and a sustained effort 
needs to be maintained as we go along.
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THE FUTURE OF LIVELIHOODS IN MOUNTAIN STATES IN 
INDIA

   The Monsoon Asia Integrated 
Research for Sustainability hosted a 
webinar on the future of livelihoods 
in mountain states in India on 1 May 
2020. Prof. J. Srinivasan, Distinguished 
Scientist and Former Chairperson, 
Divecha Centre for Climate Change, 
Indian Institute of Science was one of 
the panellists who participated in this 
seminar. The webinar was organized 

by Smriti Basnett, Co-Director and 
Senior Researcher, Future Earth South 
Asia Regional Office, Divecha Centre 
for Climate Change, Indian Institute of 
Science.

   Covid-19 pandemic is affecting 
mankind adversely due to protracted 
lockdowns and massive economic 
downturns. There is one certainty 

Prof. J. Srinivasan, Distinguished Scientist, Divecha Centre for Climate Change, as 
one of the panellist in the webinar conducted on 1 May 2020
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though that world is not going to be 
the same again and a new normal 
will emerge affecting our daily life. 
In the mountain states, even though 
not ravaged by the virus as such, the 
lockdown has closed all the hotels, 
restaurants and transportation. These 
are the mainstay of many of the states 
which rely on tourist traffic to sustain the 
local population. 

   The industries, except the essential 
goods, have closed and a large number 
of migrants have returned or will do 
so soon with no income sources. So, 
livelihoods of the population have 
become a bigger concern in both rural 
and urban areas. Climate Change, 
though a major concern even prior to 

the pandemic, didn’t find the urgency 
in action. With drastic reductions in 
pollution levels in this period, it is 
becoming clear that the main causes 
of environmental problems are 
anthropogenic. 

   The key discussions were to find 
new pathways and opportunities 
post-pandemic, climate change and 
COVID-19 can be tackled to re-build 
more resilient lives and livelihoods 
for mountain communities in the 
foreseeable future. Another key point 
of discussion was to form a policy 
framework and help Governments of 
mountain states tackle the emerging 
issues.

WHAT WE CAN LEARN FROM PRESENT PANDEMIC TO 
TACKLE CLIMATE CHANGE

   Visvesvaraya Industrial Technology 
Museum organized a webinar on “What 
we can learn from present pandemic 
to tackle climate change” on 23 April 
2020 on the occasion of World Earth 
Day. Prof. J. Srinivasan, Distinguished 
Scientist, Divecha Centre for Climate 
Change discussed the lessons we can 
learn from the COVID-19 epidemic to 
deal with climate change. 

   Climate change and COVID-19 
are two very different challenges, 
but they do have some key things in 
common. Both are global - they do not 
respect national boundaries - and both 
require countries to work together to 
find solutions. The global community 
has shown that it can act to address a 
crisis, with governments, businesses 
and individuals taking measures and 

changing behaviors in response to the 
pandemic. Due to COVID-19 the global 
economy has slowed, people have 
retreated to their homes and thousands 
have died or become seriously ill. 
Stopping the spread of coronavirus is 
paramount, but climate action must also 
continue. 

   Climate change is a relatively slow-
moving crisis, whereas coronavirus 
visibly escalates over days, even 
hours, increasing our perception of the 
risks involved. The slow increase in 
global temperatures mean humans can 
psychologically adjust as the situation 
worsens, making the problem seem 
less urgent and meaning people are 
less willing to accept drastic policy 
measures. There are practical lessons 
and opportunities we can take away 
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FUTURE OF TOURISM AND HOSPITALITY INDUSTRY POST 
COVID-19

   On 12 May, two months after a 
COVID-19 lockdown was announced 
in India, to take stock of the impact of 
tourism and devise a path forward in the 
mountain states of India, Karma Bhutia 
CEO of iShippo and other partners 
including Namrata Neopaney from 
Sikkim, Smriti Basnett from Divecha 
Centre for Climate Change, Future 
Earth South Asia Office; Ecotourism 
and Conservation Society of Sikkim 
(ECOSS) and Sikkim Chronicle Media 
house, organized and convened a 
webinar along with a group of around 
82 stakeholders from the tourism and 
hospitality industry. The participants 

included eco-tourism home stay 
proprietors, officials from the tourism 
industry and entrepreneurs, economist 
and politicians and various stakeholders 
who met to discuss the challenges 
and devise an alternative to the most 
affected sector due to the coronavirus 
pandemic. 

   According to the World Travel and 
Tourism Council (WTTC), up to 75 
million jobs are at immediate risk in 
global Travel & Tourism; research from 
WTTC shows a US$2.1 trillion loss in 
GDP to the World economy and one 
million jobs (50% increase in jobs at 

Prof. J. Srinivasan, Distinguished Scientist, Divecha Centre for Climate Change, 
participated in the webinar conducted on 23 April 2020

from the coronavirus emergency as 
we seek to tackle climate change. 
Launch of sustainable clean energy 

technologies to improve economy is 
essential. 
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risk, in less than two weeks) being lost 
every day in this sector. The mountain 
states in India are also highly dependent 
on tourism and therefore suffers great 
risk due to the pandemic. A survey 
conducted amongst hoteliers and home-
stay owners in the Indian Himalayan 
states also showed a similar trend 
with the small-scale tourism industries 
and home-stay operators being hit 
the hardest and many had to vacate 
their rental homes and premises in the 
first 2 months of the pandemic. It was 
predicted that although other sectors 
would take 6 to 8 months to revive, the 
tourism sector would take up to 2 years 
to recover and that there would be 
decline in mass tourism in the coming 
years.

   In the webinar, the discussion 
revolved around concerns for 60% 
of the people in the hill states who 
directly or indirectly depend on the 
tourism sector for their livelihoods 
and that immediate steps needed 
to be taken up by the government 
and the non-governmental tourism 
associations, to sustain their livelihoods. 
A transformation to “high-end” and 
“small-flow” tourism was suggested 
as mass flow would be limited, but it 
was also debated that this could make 
tourism something only the elite can 
afford and that it should be able to 
cater to all while transforming tourism 
to be more sustainable. Many saw this 
lockdown phase as an opportunity to 
re-model the tourism and hospitality 
services, structure safety designs 

From the webinar organized by Smriti Basnett from Divecha Centre for Climate 
Change, Future Earth South Asia Office on 12 May 2020
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(hygiene and post COVID-19 norms), 
and impart skill development training 
to the unemployed youths. The tourism 
association and the government 
departments were suggested to open 
a grievance cell for those affected in 
this sector with a short term economic 
relief packages supported by skill 
development programmes so that 
smarter programmes looking into 
sustainable tourism packages would 
emerge post COVID-19. The new 
tourism model would look into rebooting, 
strategizing business models in 

coordination with other tourism related 
businesses, the model would emphasise 
on local tourism and increase intra-state 
travel destinations. Many were positive 
and felt that the COVID-19 times was 
an ideal time to identify new tourism 
products- e.g. new trekking routes, new 
experiences, destinations, set base for 
Agro-tourism, eco-tourism, accelerate 
intra-state tourism and promote a 
localised economy. Establishment of 
more green spaces in urban places was 
also suggested as many urban settlers 
felt trapped during the lockdown. 

CONTINUING MEDICAL EDUCATION (CME) PROGRAMME 
BY LAKESIDE EDUCATION TRUST

   The 38th Annual Continuing Medical 
Education (CME) Programme of 
Lakeside Education Trust, Indian 
Academy of Paediatrics was conducted 
on 26 July 2020. This event was co-
hosted by the Divecha Centre for 

Climate Change and Alliance for Health 
Promotion, Geneva. The programme 
was chaired by Prof. S. K. Satheesh and 
Dr. Paramesh. More than 100 medical 
practitioners (pulmonologists) across the 
country attended this program. 

Prof. S. K. Satheesh (top right), Chair, Divecha Centre for Climate Change, and Dr. 
H. Paramesh (top left), Divecha Centre for Climate Change, participated in the 38th 

annual CME programme held online on 26 July 2020
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INTERVIEW IN THE FINANCIAL EXPRESS: 
PROF. S. K. SATHEESH EXPLAINS CHANGES DURING 

COVID-19 LOCKDOWN
   In an exclusive interview with 
Financial Express online, Prof. S. K. 
Satheesh, Chair of Divecha Centre 
for Climate Change, discussed recent 
issues pertinent to this region. The  
article appeared on 5 June 2020 ( 
world environment day). He said, “The 

lockdown due to COVID-19 pandemic 
has resulted in improved air quality and 
water quality in rivers and lakes. The 
lockdown experiences demonstrated 
that nature heals itself in a short period.” 
Research should provide a scientific 
basis for governments at all levels to 

Prof. S. K. Satheesh, Chair, Divecha Centre for Climate Change, participated 
in an exclusive interview with Financial Express online on 5 June 2020 (World 

Environment Day)
develop climate related policies. It is 
equally important that scientific research 
also pay attention on local and regional 
problems. For that, it is important that 
children, from a young age, are taught 
about this. He continued by saying 
“The main problem here is the fact that 
our students are not aware about the 
environment until they reach master’s 
degree courses. This would require 
educational policy reforms, which would 
take time to implement. Therefore, 
it is important to initiate awareness 
programmes among students from 
high school itself. Such programmes 

can include a series of lectures on 
climate change and the environment 
including related topical issues such as 
air quality and health issues, various 
issues related to the environment 
and demonstration of methods for 
the measurement of climate-relevant 
atmospheric properties. Maybe also 
activities like climate science quiz 
contests to make it interesting while also 
checking their grasp on the concept. 
While there are a number of books 
available, most of them are meant for 
bachelors or master’s degree students.”



RESEARCH HIGHLIGHTS
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DIFFERENCE BETWEEN THE MONSOON OVER LAND AND 
OCEAN

   Before the advent of the satellite 
era, scientists assumed that monsoon 
rainfall is higher over land because 
the land became hotter than the ocean 
during summer. The satellite data has 
shown, however, that the highest rainfall 
in the Indian region occur over the Bay 
of Bengal. The seasonal variation of 
rainfall  over the ocean is similar to that 
over land and hence ocean regions can 
also be classified as monsoonal regions. 
The amount of solar radiation falling 
over India and Bay of Bengal are similar, 
but the rainfall is higher over Bay of 
Bengal. This is because the atmosphere 
above the ocean contain more water 
vapor and there is additional energy  
supply of energy from the ocean surface 
in the form latent heat flux.

   After the earth emerged from the last 
ice age 18,000 years ago, the rainfall 
over Indian land and Bay of Bengal 
increased rapidly because a warmer 
atmosphere increased the amount o 
water vapor in the atmosphere. Around 
10,000 years ago, the solar radiation 

incident over the Indian region began 
to decline in summer on account of 
changes in the earth-sun geometry. This 
decreased the monsoon rainfall over 
India but increased the rainfall over the 
Bay of Bengal( see figure). The different 
response of Land and ocean to the 
changes in incoming solar radiation has 
puzzled scientists for a long time. In a 
recent paper, Chetankumar et al.(2020) 
have shown that the increase in rainfall 
over the Bay of Bengal was on account 
of an increase in the surface wind 
speed. The increase in surface wind 
speed over Bay of Bengal was shown to 
be related to increase in rainfall over the 
middle east and equatorial Indian ocean

Reference: Different precipitation 
response over land and ocean to 
orbital and greenhouse gas forcing, 
Chetankumar Jalihal, Jayaraman 
Srinivasan & Arindam Chakraborty, 
Scientific Reports | (2020) 10:11891 
| https://doi.org/10.1038/s41598-020-
68346-y.

Variation of summer rainfall in India and Bay of Bengal during the past 22,000 years
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GLACIAL LAKE OUTBURST FLOOD IN THE HIMALAYA

   The threat of glacial lake outburst 
flood(GLOF) is increasing in Himalaya 
on account of global warming. Sattar 
et. al.(2020) have studied the impact of  
GLOF in  Safed lake ( 30oN and 80oE) 
in Uttarakhand in the Indian Himalaya. 
The area of the lake has doubled in the 
last 50 years. The impact of the breach 
in the moraine dam was evaluated using 
a hydrodynamic model. Most of the lake 
water discharged within 20 minutes 
and the peak discharge could be more 
than 8000 cubic meter per second. 
The maximum flooding at Milam village 

(located 16 km downstream) occurred 
around an hour after the breach of the 
moraine dam. This indicates the need 
for advanced warning system to be 
installed at the lake in order to save 
lives in the village.

Reference: Sattar,A., Goswami,A., 
Kulkarni, A.V., and Emmer, A., Lake 
Evolution, Hydrodynamic Outburst Flood 
Modeling and Sensitivity Analysis in the 
Central Himalaya: A Case Study, Water, 
12,237,2020

Glacier geometry



Discharge during a glacier outburst flood




