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RESIDENTIAL TRAINING PROGRAM ON

Dates:  02nd to 05th August 2022 | Last date to apply: 19 July 2022
Venue:  Anil Agarwal Environment Training Institute,  
 Nimli (near Alwar), Rajasthan

The current construction chain including construction and demolition (C&D) waste 
management, site management for dust control, planning and development of related 
infrastructure among others in most cities is resource-inefficient and environmentally 
insensitive. As per latest source apportionment studies, dust potential of the construc-

tion sector and other associated sources was responsible for up to 41 per cent of PM10 
generation in Delhi. 

To curb these environmental impacts, the environment ministry issued several guidelines for 
dust control from C&D activities. C&D waste management rules 2016 were also notified. How-
ever, as per CSE’s assessment, implementation of these and earlier regulatory interventions has 
been very weak. The problem is not limited to Delhi – it can be witnessed across the different 
cities enlisted under Swatch Bharat Mission 2.0 and the non-attainment cities (NAC), in India. In 
extreme circumstances, banning construction activities altogether for extended periods of time 
has emerged as a measure, which has a severe economic impact. A combination of actions to 
green the entire C&D waste chain is the need of the hour.

CSE invites applications for an on-site course on this critical subject. The course aims to 
equip construction managers/developers and urban local bodies (ULBs) with the necessary 
technical knowhow for efficient C&D waste management and dust mitigation, both at the city 
and site levels. Areas ranging from regulatory frameworks to planning for infrastructure to 
progress reporting protocols as required under the National Clean Air programme (NCAP) and 
other monitoring frameworks for these cities will be covered in the training.

GREENING THE 
CONSTRUCTION 
SECTOR FOR C&D WASTE MANAGEMENT 

AND DUST CONTROL

COURSE HIGHLIGHTS

• Rules/guidelines for C&D waste manage-
ment and dust control measures -- their 
respective adherences/non-compliances 
and case studies from non-compliant cities.

• Legal, policy and administrative frameworks 
of C&D waste management including roles 
and responsibilities of actors involved.

• Waste estimation and extrapolation at city 
and site levels.

• Planning for infrastructure such as collec-
tion points, transfer stations, transportation 
routes, vehicle fleets, processing technolo-
gies, recycling site identification etc.

• Technology and techniques for onsite and 
offsite waste reduction/recycling

• Impact assessment and self-declaration 

responsibilities for the construction sector 
• Effective construction management at sites 

for mitigation of dust/air pollution and 
waste management.

• Reporting and micro-action planning 
requirements for clean air based on various 
legal/administrative needs

• Good practices from Indian cities working 
on C&D waste and dust control

COURSE FEES
R24,000 (Course fee includes 
tuition fee, external expert lecture 
sessions, training materials, Boarding 
and lodging, Transport from New 
Delhi to AAETI and back)

WHO CAN APPLY
Officials from urban local bodies and 
other government departments, 
pollution control officials, regulators, 
architects, engineers, planners, 
builders/developers, site managers, 
students and researchers.

COURSE COORDINATOR 
Harikrishnan C U
Senior Research Associate, 
Sustainable Buildings and Habitat 
Programme, CSE, 9495406904,  
harikrishnan@cseindia.org

COURSE DIRECTOR 
Rajneesh Sareen
Programme Director, Sustainable 
Buildings and Habitat Programme, 
CSE, rajneesh.sareen@cseindia.org

For registration visit:
https://forms.gle/YkXFh7FB2ppquYhX9

Sponsorships and discounts 
available (subject to satisfactory 
fulfilment of application form)

SCHOOL OF CIRCULAR ECONOMY
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INDIA'S BAN on certain items that are defined as 
single-use plastics has come into effect from July 1, in 
the midst of enormous pressure from certain industries 

to defer the deadline. The fact is that the current ban on 
single-use plastics is too limited, though it is a critical step 
to control the menace. We do not need to be warned about 
the problem. We live it every day. Our cities are littered 
with non-biodegradable plastic material, and it is greatly 
adding to environmental stress and degradation. 

The way ahead is to ensure that ubiquitous plastic 
items in our daily lives are recycled or disposed of safely. 
For this, we need a three-pronged strategy. First, all the 
plastic produced and used should be collected for disposal. 
Second, the waste plastic material must be recycled or 
incinerated—it should not reach landfills or choke our 
waterbodies. Third, the reuse or disposal has to be in a 
manner that is environmentally friendly and does not end 
up creating more pollution or health hazard for workers. 

But, most importantly, those plastic 
items that are difficult to collect or recycle 
should be eliminated from use. This is 
where the current ban, however limited, 
fits in. The objective is to identify items of 
everyday utility that are used once and 
thrown and added to litter. This is why the 
list of banned items includes earbuds, 
cutlery, straws and carry bags (of thickness 
less than 120 micron, by December 2022).

The ban on carry bags is not novel. As many as 25 
states and Union Territories have already banned them, as 
per the latest report of the Central Pollution Control Board 
(cpcb). The states say it is difficult to regulate this item 
based on plastic thickness. But we know that the enforce-
ment is inadequate. This is why implementation of the new 
ban will make or break India’s fight against plastic waste.  

The current list of banned items is not comprehensive. 
One can argue that if the aim is to get rid of the items that 
are difficult to collect or are single-use, then this list 
should have included multi-layered packaging. This is 
what is used in almost all fast-moving consumer goods—
from chips to shampoos to gutka pouches. This is the real 
menace when it comes to plastic contamination because 
these items are almost impossible to collect and absolutely 
impossible to process. The only thing that can be done 
with this packaging material is to send it to cement plants 
for incineration. This is why the few studies—mostly done 
by cpcb—on the characteristics of plastic found in landfill 
sites show up this single-use plastic. 

The government says that all packaging material has 

been included as part of the extended producer responsi-
bility (epr) notification. Under this, the companies that 
manufacture or consume this material are required to 
take it back and send it for reprocessing. Even company-
wise annual targets have been fixed on how much is to be 
recollected. This sounds good on paper, but there are huge 
problems in the way epr has been designed or is being 
implemented. For instance, there is no information on the 
quantity of this plastic material or the waste the company 
generates. Not only is it based on self-declaration, but 
there is nothing available in the public domain to assess 
its accuracy. This means the target that has been set for 
each company is meaningless. There is no benchmark on 
which it can be said to be adequate. Worse, under epr, 
companies are required to recycle or reprocess the 
material they collect only by 2024. The question, then, is 
what is happening to the plastic waste that is being 
collected—is it being stored or dumped? 

I saw this in practice when I visited an 
authorised Producer Responsibility 
Organisation (pro), an agency that is 
contracted by companies to collect waste on 
their behalf to meet the epr targets. This 
pro was getting waste from municipal 
bodies. It would put the waste on large 
conveyor belts, where its staff picked up the 
items to sort them into different bundles—
from aluminum tins to pouches. The 

problem was what to do with the sorted material? The pro 
would sell what was of value, but items that could not be 
recycled were simply stored in the same warehouse. I saw 
mountains of neatly sorted and bundled multilayered 
packages and pouches. The pro said it was running out of 
space and the only option was to send the material for 
incineration to cement companies; but the transport cost 
was prohibitive. Back to square one. Only this time, the 
waste was not littered but packed, with nowhere to go but, 
perhaps, a dump yard. 

This is why the most contentious issue is what we 
mean by recycling. We would like to assuage our guilt by 
believing that the waste we throw is reprocessed. But we 
must understand that this is either not happening, or if it 
is happening, it is because of the millions of poor people 
working in the informal sector who manage to make value 
out of our refuse. They are the real waste warriors. It is 
time we understood this so that we become responsible for 
our own waste and not use the banned items today, and 
ask for more to be banned tomorrow—because we must 
and can live without them.  DTE                @sunitanar

A make-or-break ban
SUNITA NARAIN \EDIT

Plastic items 
difficult to collect 
or recycle should 

be eliminated from 
use. This is where 
the current ban, 
however limited, 

fits in
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The Stockholm Conference of 1972 laid a foundation for acknowledging  
and spreading awareness on climate change and global warming. Since 
then, the world has seen and participated in several conferences held in 
various geographies. However, developed and developing countries have 
different opinions on the drastic reduction of fossil fuel use and carbon 
dioxide emissions. 

Apart from the solutions already being debated on a global scale, I see 
three ways in which countries can act. First, they must check the rise in 
population. Larger the population, greater is the demand for energy and the 
use of fossil fuels. Unfortunately, this fact finds no mention in any of the  
climate conferences held so far. Second, countries must promote renewable 
energy sources, such as solar, hydroelectric and wind power. Third, govern-
ments should make laws mandating the use of farm animals for carting 
produce over shorter distances. This will also allow farmers to use cattle 
dung as manure.  They can then go a step further and popularise the use of 
sustainable modes of transport, such as bicycles. 
L R SHARMA  
SUNDERNAGAR

Highly useful resource
I have been reading Down To Earth for 
four years. I find this to be a platform 
where brilliant writers share their ideas 
and knowledge with the readers. This 
helps people like me prepare for 
important tests such as the Union Public 
Service Commission examination for civil 
services. It also provides a reality check 
on environmental concerns of the 
present and the future, by taking up a 
new subject every edition. It also 
highlights the ways in which the world 
can protect the environment.
RAHUL RAJU BHOYER
BHANDARA 

Necessary ruling
This refers to the article “One step too far” 
(1-15 May, 2022). The Madras high 
court’s ruling to prohibit cattle grazing  
on forestland is a step in the right 
direction. Forests have been exploited for 
years, and yet there are no effective 
measures to check or prevent the 
degradation of forest land or monitor 
whether conservation policies are being 
followed. In this context, the high court 
has emerged as a saviour of sorts, its 
ruling is the only way to save forests from 
the impacts of gazing, which ultimately 
destroys forest land. It is now up to the  
government to identify, map and protect 
the forestland from grazing cattle and 
work towards proper conservation.
K R SRINIVASAN
VIA EMAIL

Let’s not generalise
This is in reference to the interview 
“‘Indian vegetarians do not eat vegeta-
bles’”(1-15 May 2022). The headline is 
incorrect. The view that “Today, Indian 
vegetarians do not eat vegetables. They 
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eat wheat, rice, dal, milk products, potatoes and sweets. They say no to bitter 
gourd, bottle gourd, brinjal or leafy vegetables” is also false. India is a diverse 
country, where changes in food, lifestyle, language and culture can be 
observed every 100 km. Any view on the people of the country cannot be 
generalised. The country is home to more than 100 varieties of vegetarian 
dishes, made from several types of pulses and vegetables. For instance, in 
South India, there is no way that people can go without vegetables in their 
meals. It is bizarre that the interview did not take this into account.
HIMAKAR PILLI VENKATA 
VIA EMAIL

Kerala warns of yet 
another virus
Even as the country is yet to fully 
recover from the impacts of the 
novel coronavirus, Kerala in early 
June delivered another blow to it 

by confirming cases of norovirus 
among young children in the 
state. The viral infection, also 
known as the stomach flu or 
winter vomiting bug, is highly 
contagious. It causes gastrointes-
tinal illness and an inflammation 
of the stomach and intestinal 
linings. Where did the virus come 
from, and what has the state 
done to curb its spread? Watch 
the video to find out. 

DTE TV

FOR MORE VIDEOS, SCAN

Down To Earth welcomes comments and suggestions  
from readers in response to its articles and opinion 
pieces. We are introducing a “Pick of the Postbag”  
award, under which the letter adjudged the best will be 
highlighted and the winner will receive a free one-year 
digital subscription of the magazine. Letters may be 
e-mailed to editor@downtoearth.org.in or sent to: 

 The Society for Environmental Communications; 41, Tughlakabad Institutional 
Area; New Delhi-110 062. Letter writers should mention their full name, postal 
address and phone number. 

WRITE 
TO US

N O T I C E  B O A R D

SHOLAI SCHOOL (CLOAAT)
CENTRE FOR LEARNING

ORGANIC AGRICULTURE AND
APPROPRIATE TECHNOLOGY  

KODAIKANAL

OPENINGS FOR TEACHERS

Inspired by the philosophy of J. Krishnamurti, Sholai 
CLOAAT, a holistic school, is located in a beautiful 
unspoilt valley at 3800 ft. altitude.

We are looking for teachers interested in educating 
young minds through the use of creative teaching 
methods to bring about joy in learning within the student.

We require teachers of Maths, Science and Social 
Science for ages 6 to 20, with Cambridge 10th and +2. 
Multi-taskers interested in J.Krishnamurti’s Teachings 
preferred. Good grasp of English required.

www.sholaicloaat.org • apply@sholaischool.in
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The man behind the indigenous 
Aranya forest in Tamil Nadu P10

Finance in focus at Bonn  
climate conference P11

Outbreak of lumpy skin disease 
among cattle in Gujarat P12

FOR MORE PHOTOS, SCAN

Digest

Jorbeer Conservation Reserve in Bikaner, Rajasthan, is littered with plastic and other non-biodegradable waste that spills out 
from animal carcasses dumped for birds' consumption in the protected area. The plastic waste pollutes the land and risks further 

consumption by birds and livestock around the reserve. 

WHAT’S INSIDE

VIKAS CHOUDHARY1,000 WORDS
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Tamil Nadu's forest man
FOR THE past 25 years, D Saravanan has 
woken up at the crack of dawn every summer 
and walked into the Aranya Forests and 
Sanctuary that lies just beyond his verandah 
in Poothurai village of Tamil Nadu. With two 
cans in hand, he refills the mud plates with 
water for birds and wildlife. This is just one of 
the many ways in which Saravanan takes 
care of Aranya.  “This 40.5 hectare forest is 
my life’s work,” says the 53-year-old resident 
of the village, some 10 km from Auroville, an 
experimental township in Villupuram district.

From once being a barren land with just 
a handful of trees, the forest today is home to 
more than 700 native plant species.  This  
includes the rare Coromandel ebony 
(Diospyros melanoxylon), flame lily 
(Gloriosa superba) and ironwood 
(Memecylon umbellatum). 

The growth of the forest over the last 
three decades has had a huge ecological 
impact in the area, increasing the rate of 
rainfall and  reducing air pollution, says N 
Balachandran, a botanist at the French 
Institute of Pondicherry. 

Aranya is part of a larger project initiated 
by Auroville in 1994. The plan was to grow 
indigenous forests in India, Sri Lanka and 
Indonesia. Saravanan was given the charge 
of the Indian forest, tasked with planting and 
maintaining trees and safeguarding the area.  
Auroville provides financial support, along 
with donations. The township also takes care 
of Saravanan and his family's expenses. 

Born to a small farmer family in 
Valayambattu village, Tiruvannamalai district, 
Saravanan took up environmentalism at a 
young age in 1987, when he participated in a 
100-day march as part of the "Save the 
Western Ghats" movement that 
aimed to reduce degradation of the 

landscape. “I met around 600 public leaders 
and students there, from whom I gained a lot 
of knowledge and motivation,” he recalls. This 
sparked the idea to build his own forest, for 
which he later partnered with Auroville. 

But it was not an easy task. The land 
where Aranya now stands had a unique 
topography of clay and Cuddalore sandstone 
structures, with no topsoil. The first step was 
to bring water into the land and prevent 
runoffs. For this, Saravanan built contour 
bunds to arrest water and maintain 
groundwater recharge. He also planted grass 
to relax the soil and restore moisture content. 

Next, to curb the spread of invasive 
species and preserve indigenous varieties, 
Saravanan travelled across the eastern coast 
of Tamil Nadu, from Chennai to Kanyakumari. 
He visited sacred groves to collect 
indigenous seeds suitable for the land. 

“Initially I only planted 250 species, but 
over time these have expanded to more than 
700 due to pollination,” he says. By his 
estimate, compared to the 48 species of 
birds in the region decades ago, today more 
than 240 species visit the forest. Porcupines, 
civet cats, jackals, deer, and even the 
endangered slender loris live here. 

Saravanan's mission does not stop here. 
He continues to plant trees and educate the 
local community and students on the 
importance of indigenous forests. He also 
works with local and regional authorities on 
forestry and wildlife management.  “When 
asked, people often tell me that the Earth 

belongs to those who live in it. But 
it really belongs to the 

future generation. It is 
our job to responsibly 
hand it over to them in a 

better shape.”

Environmentalist  
D Saravanan's 

efforts have turned 
over 40 hectares  
of barren land  

into a lush, 
 indigenous forest

MIDHUN VIJAYAN

Digest/IN FRONT
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SPOTLIGHT/Digest

CLIMATE FINANCE, 
reparations and 
adaptation remained 
points of contention for 
developing countries at 
the UN's mid-year climate 
change conference in 
Bonn, Germany.

The 56th session of 
the subsidiary bodies 
(SB 56) was held on June 
6-16 to discuss action 
items announced at 
the 26th Conference of 
Parties (cop26) to the UN 
Framework Convention 
on Climate Change in 
Glasgow last year. 

The Egypt presidency, 
which will host cop27 
in November, declared 

that it will prioritise 
climate finance, including 
the pledge to double 
adaptation funds made 
in Glasgow. However, 
negotiators from 
developing countries 
pointed out that there are 
still gaps in the definition 

of climate finance, and 
in the efforts taken by 
developed countries to 
meet the current annual 
target of US $100 billion.

The other features 
of the conference were 
loss and damage (L&D) 
finance and adaptation. 

The summit began with 
a formal request by 
the Group of 77 (G77) 
countries and China to 
put these two aspects 
on the agenda. A global 
goal on adaptation was 
formalised, and a draft 
text was made under the 
agenda item to outline 
priorities for future talks.

L&D finance refers 
to money given to 
communities that face the 
brunt of the climate crisis. 
It has long been avoided 
by developed countries. 
At Bonn, the agenda item  
was not formalised despite 
being a topic of interest 
across the discussions.

Early onset of heat across 
Northern Hemisphere
EUROPEAN COUNTRIES were hit by an unusually early 
heatwave last month, with a hot plume of 35oC 
sweeping in from North Africa to cities from London 
to Paris. Such a trend has only been seen in late 
July or August in previous years. In Spain and 
Germany, temperatures rose by more than 10oC than 
is usually recorded in June, according to the World 
Meteorological Organization, leading to a spate of 
wildfires across both countries. Soaring temperatures 
were also felt in central and eastern US, which 
issued heat advisories covering 120 million people 
in the third week of the month. Earlier in June, 
countries such as India and Pakistan in South Asia 
also saw intense heatwaves. The overall increase 
in temperatures has also sparked greater energy 
demand across the affected regions. This put further 
pressure on electricity grids that were already 
struggling with massive supply shortages due to the 
ongoing Russia-Ukraine conflict. 

Bonn of contention
WORLD

POLLUTION EXTREME WEATHER

High level of microplastics 
in Indian Ocean 
THE INDIAN Ocean has an average concentration of 50 
microplastics per cubic metre of near surface water. 
This is much higher than expected to be found in 
the open ocean, says a new study by the Helmholtz-
Zentrum Hereon research institute in Germany. The 
analysis of microplastics has posed problems in the 
past as it is time-consuming and shown to have high 
error rates in calculations. However, the researchers 
claim to have achieved better accuracy by using 
a new method, laser direct infrared chemical 
imaging. This method allows for infrared detection 
of particles at the molecular level. The researchers 
found that the most common types of microplastics 
found in the Indian Ocean were paint particles (49 
per cent), presumably from ships, and polyethylene 
terephthalate or pet (25 per cent) used in disposable 
bottles and polyester clothing. The study says a 
major share of microplastics may be from the Sunda 
Strait in Indonesia, making it a pollution hotspot.
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China announced on June 17 that it will 
ban new steel, coking, oil refining, cement and 
glass projects in key zones to lower pollution 
and carbon emissions. It has also announced 
plans to incorporate coordinated control of 
greenhouse gas emissions into existing laws 
and regulations, and develop a compliance 
system to crack down on false emissions data 
and strengthen supervision of industries.

On June 10, a clash broke out between 
Tanzanian police and pastoralists belonging to 
the native Maasai community in the country's 
Ngorongoro district, who attempted to stop 
officials from demarcating a 150,000 hectare 
plot of land. The clash was latest in a years-
long conflict brought on by the Tanzanian 
government's plans to develop traditional 
Maasai land. The plan will displace at least 
150,000 Maasai people living within the 
Ngorongoro conservation area.

Nepal on June 17 announced that it will 
move its Everest base camp from the Khumbu 
glacier,  which is rapidly melting due to global 
warming and human activity.  The camp 
currently sits at an altitude of 5,364 m, and a 
new one will be built 200-400 m lower in an 
area that does not have year-round ice.  The 
decision was taken after research showed that 
the Khumbu glacier is rapidly destabilising and 
melting at a rate of 1 m per year. 

Australia's new Prime Minister Anthony 
Albanese on June 16 set ambitious new 
targets to lower the country's carbon 
emissions by 43 per cent from 2005 levels in 
the next decade. This is up from the previous 
government's target of 26-28 per cent, which 
was much lower than the targets pledged 
by other countries and only half of what 
projections said was needed to limit global 
warming to 1.5ºC. 

GLOBALBITS INDIABITS

The Chhattisgarh government announced on June 9 its decision to put three 
coal mining projects in the state's Hasdeo Aranya forest on indefinite hold after a state 
minister expressed his opposition. Its announcement came after months of protests 
by the local community and activists, who said the project will lead to chopping down 
of around 200,000 trees spread across 841 hectares of forest. 

As of mid-June, some 1,229 cattle across five districts of Gujarat were infected with 
Lumpy Skin Disease (LSD), an infectious viral disease, and 39 animals died. Symptoms 
of LSD are fever, fluid excretion from eyes 
and nose, and blisters on the body. To contain 
the outbreak, the state government has 
vaccinated 25,305 cows until June 9.

A three-day-long forest fire that began 
on June 12 in Kinnaur district of Himachal 
Pradesh has destroyed hundreds of rare 
chilgoza pine, Juniper and coniferous trees 
across 160 hectares of land, local authorities 
said on June 15. Chilgoza pine is an important 
source of food and exports in the region. 

India saw 4.9 million internal displacements last year, according to a June 16  
UN report based on data with the Switzerland-based non-profit Internal Displacement 
Monitoring Centre. The country ranked third in terms of most internal displacements due 
to disasters, after China (6 million) and the Philippines (5.7 million), says the report. 

So far... HIGH 
COURTS

85
SUPREME 
COURT

59
NATIONAL 

GREEN 
TRIBUNAL

218
Number of cases on 
environment and development 
tracked from January 1 to  
June 20, 2022

FOR DETAILED VERDICTS, SCAN

SUPREME COURT
n The apex court stayed a Bombay 
high court order asking Bajaj Allianz 
General Insurance Company Limited 
to compensate over 350,000 farmers 
under the Pradhan Mantri Fasal Bima 
Yojana for loss of soybean crop due to 
heavy rainfall in 2020. But the bench 
asked the insurer to deposit R200 
crore within six weeks from June 16.

HIGH COURTS
n The Delhi high court directed a fruits 
and vegetables sellers association in 
the city's Najafgarh area to vacate a 
land belonging to Delhi Jal Board for 
building of a water treatment plant.

n The Calcutta high court held that 
there is no illegality in the West 
Bengal Duare Ration scheme, under 
which the state delivers foodgrains 
through the public distribution system 
at the doorsteps of beneficiaries. The 
case was based on a petition saying  
scheme went against provisions of 
Central food distribution acts.

nThe Madras high court directed the 
Madurai district collector to recover 
1.7 hectares of land encroached upon 
by two individuals. The land originally 
belonged to the Tamil Nadu Bhoodan 
Board and is meant to be gifted to 
landless poor people.

IN COURT 

By Avantika Goswami, Shuchita Jha, Himanshu Bhayani,  
Susan Chacko and Dakshiani Palicha
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GUIDING SELF-BUILT 
HOUSING TOWARDS 
SUSTAINABILITY 
AND THERMAL 
COMFORT

Dates: 12 July to 15 July 2022 
Venue: Anil Agarwal Environment Training 
    Institute, Nimli (near Alwar), Rajasthan

India’s cities and towns cities are experiencing rapid urbanization, with intensive infrastructure development 
and ever-growing built footprint owing to population growth and migration. This has created a demand for fast-
paced construction technologies, that often result in repetitive building units. However, these technologies do 
not perform well on environmental parameters. At the other end of the spectrum, reverse migration due to the 
ongoing pandemic has brought the spotlight on to smaller towns. The unprecedented scale of this migration has 
triggered a need for affordable housing.

India’s housing sector is dominated by self-construction, with around 70% of houses sanctioned under 
PMAY, being built under the beneficiary led construction scheme – but what it needs, is guidance towards the 
mainstreaming of climate-appropriate native material choices and building technologies. Government institutions 
such as the Central Public Works Department have started promoting indigenous technologies and materials for 
a self-reliant India. Native material-techniques have multiple advantages over their fast paced, often industry-
manufactured counterparts. The raw materials required are often locally available and respond well to local 
climatic conditions; they are also better suited to tackle the issue of thermal comfort for the occupants. 

The other big advantage is that these technologies utilise and promote local labour and skills. The self-built 
housing market does not only provide an opportunity to fulfil the shelter needs of the displaced population 
but also to improve quality of life, develop skills and create jobs for a ‘green recovery’ and sustainable regional 
development, amidst the ongoing pandemic.

Centre for Science and Environment (CSE) invites applications for a training course about self-constructed 
housing and how it can be guided to ensure thermal comfort for its occupants’ address the issues and a 
sustainable way forward for the development sector.

COURSE HIGHLIGHTS 
• Green recovery in the self-built housing sector post COVID-19
• Government initiatives and an overview of self-built housing
• India Cooling action Plan – Thermal comfort for all
• Human thermal comfort
• Traditional and Climate appropriate building materials and technologies.
• Building envelope and thermal properties of materials to achieve occupant comfort
• Eco Niwas Samhita – (ECBC-Residential)

Registration link: https://forms.gle/DV9ENPtcwUy3QJPz6

COURSE FEE: R24,000 
(sponsorships and discounts 
available subject to 
satisfactory fulfilment of 
application form) *

COURSE COORDINATOR: 
Harikrishnan C U,  
Senior Research Associate, 
Sustainable Buildings and 
Habitat Programme, CSE, 
9495406904,  
harikrishnan@cseindia.org
COURSE DIRECTOR:
Rajneesh Sareen, Programme 
Director, Sustainable Buildings 
and Habitat Programme, CSE, 
rajneesh.sareen@cseindia.org

 

AAETI

WHO CAN APPLY
Industrial Training Institutes 
and other skill building 
institutions, housing boards 
and corporations, architects, 
planners, engineers and 
academia. 

LAST DATE TO APPLY

05 July 2022

RESIDENTIAL TRAININGRESIDENTIAL TRAINING

*Course fee includes tuition fee, external expert lecture sessions, training materials, Boarding and lodging,  Transport from  
New Delhi to AAETI and back.

SPONSORSHIPS 

AND DISCOUNTS 

AVAILABLE
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Neighbour's envy
While India's jute 
economy has faltered in 
the past decade, 
Bangladesh has not just 
increased its production 
and acreage, but also 
captured the global 
finished product market 
SHAGUN  NADIA, WEST BENGAL   

J UST 10 years ago, this whole area was under jute, as far 
as the eye could see. Not anymore,” says Narayan Ghosh, 
pointing at a vast stretch of farmland in Saguna village 
of West Bengal’s Nadia district. “The vegetation was so 

dense and the plants so tall, over 3 m, that the traders who 
came to buy jute did not dare to enter the fields alone for fear 
of being lost,” says Ghosh, a farmer who owns 0.5 hectares (ha) 
in the village.

Ghosh’s words best capture the decline of India’s jute 
economy (see ‘Study in contrast’, p16). Production of the cash 
crop has fallen by over 13 per cent in the past decade—from 
2.03 million tonnes in 2011-12 to 1.77 million tonnes in 2021-
22—as per the third advanced estimates released by the Union 
Ministry of Agriculture and Farmers Welfare in May 2022. 
Same is the case with land under jute. According to a 2021 
report by the Commission for Agricultural Costs and Prices 
(cacp), the average area under jute in the country was 0.82 
million ha between 2000-01 and 2009-10, which declined to 0.73 
million ha between 2010-11 and 2019-20. In West Bengal—the 

The director of Hukumchand Jute Mill in North 24 Parganas says it has become difficult to find workers willing to work in a jute mill due to low wages
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country's largest jute-producing 
state, which also has 70 of India's 
93 jute mills—the area under jute 
has reduced by 0.1 million ha 
between 2009-10 and 2020-21.  

Jute can be highly profitable. 
Its leaves are sold in markets as a 
vegetable even before the crop is 
harvested. The inner stem can be 
used to manufacture paper while 
the outer layer produces the fiber. 
What, then, ails the jute economy?

“There is no market for it,” 
Ghosh says. Ten years ago, he used 
to grow jute across his 0.5 ha, but 
gradually reduced and stopped 
cultivating the crop by 2011, 
shifting to horticulture crops. “The 
jute price kept falling. From 

R30,000-40,000 per tonne in late 
2000s, it reduced to R25,000 in 
2010-11. This was barely enough to 
recover the input cost,” he says. 
Other farmers in the village agree 
that jute stopped fetching fair 
price, and was even causing losses. 

When the prices fell, the Jute 
Corporation of India (jci) Ltd, a 
government of India enterprise for 
procurement of raw jute from the 
growers at the minimum support 
price, barely intervened. This 
reflects in official procurement 
figures as well. Between 2007-08 
and 2021-22, the quantity procured 
by jci decreased from 0.14 million 
tonnes to 0.014 million tonnes. 

The poor procurement figures 
came despite the government being 
the largest buyer of jute bags, 
which form the highest share of 
the total jute products manufa-
ctured in the country. There is a 
special law—the Jute Packaging 
Materials (Compulsory Use in 
Packing Commodities) Act 1987 
(jpma)—that provides for use of 
jute packaging material for 
foodgrains. Under this Act, the 
government issues orders from 
time to time for mandatory use of 
jute packaging. Since 2017, the 
norms provide that 100 per cent of 
foodgrains and 20 per cent of the 
sugar should only be packed in jute 
bags. Due to this, jute sacks 
account for 75 per cent of the total 
production of the jute industry. 
Ninety per cent of the jute sacks 
are supplied to the Food 
Corporation of India and state 
procurement agencies, as per a 
Union government press release 
dated November 10, 2021, while 

the remaining are exported or sold 
directly. It also says the government 
purchases jute sacks worth R8,000 
crore every year from mills. 

THE BANGLADESH STORY
While India’s production and 
acreage declined, Bangladesh’s 
production and area under jute has 
increased over the years. India is 
still the largest producer of jute but 
in terms of acreage, Bangladesh is 
the largest cultivator. It also 
accounts for nearly 75 per cent of 
the global jute exports, while 
India’s share is just 7 per cent, says 
the cacp report.

Ironically, even India imports 
jute products (yarn, floor coverings 
and jute hessian) from Bangladesh, 
as per the Union Ministry of 
Commerce and Industry. In 2020-
21, Indian imported products worth 
R1,123 crore from Bangladesh. 

The cacp report says imports 
from Bangladesh have adversely 
affected the domestic industry, 
given that the landed price of jute 
and its products from the 
neighbouring country is less than 
the domestic rate. Bangladesh has 
traditionally enjoyed a comparative 
advantage in export of jute 
products because of its low cost of 
production driven by lower wages, 
favourable power tariffs, cash 
subsidy for export and better fibre 
quality. 

Quality, in particular, has been 
a sore point in India’s jute 
cultivation. Jute in India is marred 
by poor infrastructural facilities 
for retting, a process done after 
harvesting of the crop. Under 
retting, jute bundles are kept under 
water at a depth of about 30 cm. 
This process gives the fibre its 
shine, colour, and strength. It 
should ideally be done in slow 
moving, clean waterbodies like 

INDIA’S JUTE ECONOMY SUSTAINS ABOUT  
4 MILLION FARMERS AND 0.37 MILLION WORKERS. 
WEST BENGAL IS THE LARGEST JUTE-PRODUCING 
STATE, WITH 70 OF INDIA'S 93 JUTE MILLS
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such as sandals. With India's high 
production, it should be in a position 
to capture this market. “Some 85 
per cent of our jute is consumed 
domestically, while 15 per cent is 
exported. The situation is reverse 
for Bangladesh,” says Kar.  

"Diversification is key if India 
wants to make the jute market  
successful. Demand for diversified 
products has to be created even 
domestically. This can be a big 
boost for a plastic-free India as 
well," he adds. Currently, 92 per 

cent of the total domestic jute 
produced is used for packaging 
purposes and just 8 per cent is for 
other products, as per the Office of 
the Jute Commissioner.

Why, then, are jute mills not 
focusing on product diversification? 
jpma ensures that the government 
purchases 70 per cent of the mills' 
total production, says Rishav 
Kajaria, deputy chairman, Indian 
Jute Mills Association (ijma). This 
should put the mills on a strong 
footing to capture diversified 

Study in contrast
Production and area under jute has declined in India in the past decade, but in 
Bangladesh the cash crop has shown a significant rise
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rivers. But Indian farmers do not 
have access to such resources. 

Sajjan Mallick, who has 1 ha 
under jute in Saguna, says there 
is no free flowing water body in his 
village. He points to a small pond, 
where hundreds of farmers 
submerge their jute bundles in 
muddy water for days. “When we 
take them out, there is a disco-
louration,” he says. There is another 
bigger pond at a distance, but with 
jute being a bulky crop, moving 
bundles raises labour costs. 

To overcome such concerns, the 
Central Research Institute for Jute 
and Allied Fibres (crijaf) under the 
Indian Council of Agricultural 
Research has developed a model 
retting tank with slow moving 
water. “We have the technology,  
but it needs promotion and 
adaptation,” says Gouranga Kar, 
Director, crijaf. 

Bangladesh also does well in 
exports because it has three to four 
different kinds of subsidies. For 
instance, it gives 9-10 per cent 
export subsidy for food-grade 
packing bags, which is much higher 
than India’s 1.5-3 per cent subsidy. 

Another reason for the country's  
success is its capturing of the 
diversified jute products market, 
for which there is a huge inter-
national demand. India's major 
jute exports, in contrast, are 
sacking and hessian bags. Moloy 
Chakraborty, the Jute Commi-
ssioner of India, points out that 
diversifying into other products 
can open new avenues for the sector 
and reduce its dependence on the 
government. “Being environmental 
friendly, jute has a huge potential 
in the diversified goods market, 
especially in regions and nations 
that have banned plastic,” he says. 
High-end fashion brands are also 
coming out with more jute products 
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markets for the rest 30 per cent. 
However, only a handful of mills 
have the capacity to diversify.  

SORRY STATE OF MILLS
Jute mills are marred by  
issues of machinery modernisation,  
mismanagement, labour shortage 
and unrest, and dependence on the 
government. Industry experts 
Down To Earth spoke to said that of 
the 70 mills in West Bengal, only 
around 60 are currently operating. 
At least 10 mills closed down 
between October 2021 and May 
2022, after a state government 
decision to cap pricing of raw jute 
on September 30, 2021. The decision 
was opposed by the industry and 
revoked on May 19 this year. 

Experts also say that the 
decision led to massive losses. The 
Union government capped the price 
at which the jute mills can purchase 
raw jute at R6,500 per quintal (1 
quintal equals 0.1 tonne), and it 
based its purchases of jute bags on 
this cap. But the actual price borne 
by mills to buy raw jute was R7,000-
7,200 per quintal.

 Of the 10 mills that closed 
down, three have not managed to 
open again, rendering around 
60,000 workers unemployed.  

Kajaria also says that one of the 
reasons the business has not been 
profitable is inadequate and arbitr-
ary pricing of jute bags by the 
government. This pricing is fixed 
on a formula derived by the tariff 
commission, under the Union 
Ministry of Commerce and Indu-
stry. Currently, the bags are priced 
on the basis of the provisional rates 
of 2016, which were meant to last 
for just six months, till the commi-
ssion came out with a new report. 
The report was finally submitted  
to the Union Ministry of Textiles  
in April 2021 and is pending 

implementation. In the meantime, 
ijma has been in a tussle with the 
Union textile ministry, demanding 
revision of prices. At the current 
prices, according to the association, 
the industry is making a minimum 
loss of R3,000 per tonne by supplying 
jute bags to the government.  “Raw 
jute prices are increasing but 
the costs have not been updated," 
says Kajaria “The industry is in 
survival mode right now. Some 70 
per cent of my market is not paying 
me fairly. We do not have a strong 
balance sheet to think about 
innovation,” says Kajaria.

“There are very few mills that 
can take themselves out of a bad 
economic situation,” says Amlesh 

Mishra, president of Loomtex 
Engineering Private Limited in 
North 24 Parganas, West Bengal. 
He has been working in the jute 
industry for the last 37 years. 

Experts say that of the 
functioning mills, only 8-10 are in 
good financial health and can 
survive seasonal losses. The 
business of another 20 mills is just  
average. The rest of the mills are 
financially unsound. At the 
Baranagar Jute Mill in Kolkata, 
for instance, workers complain 
that the operations have signifi-
cantly reduced in the past few 
years, and so have the wages of 
the employees. “I get work for 
hardly 12 days a month now,” says 
Ashok Kumar Das, who has been 
working at the mill for the last 20 
years. Sushil Jaiswal, leader of the 
jute workers' trade union, who has 
also worked at the Baranagar mill 

in the past, alleges that it is being 
converted into a warehouse. “The  
machines are being dismantled,” 
he says. D P Bhatter, an official at 
the mill, agrees that they are 
running at only 50 per cent capacity, 
but blames the pricing cap for the 
situation. 

But even the mills that are 
doing well are marred by problems. 
Samir Kumar Chanda, director of  
Hukumchand Jute Mill, said to be 
Asia’s largest jute mill, in  North 24 
Parganas, says they are at least 
2,000 labourers short. “It has 
become difficult to find workers 
ready to work in a jute mill.” The 
company has recently adopted a 
new policy, under which its human 

resources manager goes to nearby 
villages to look for people interested 
in working in a jute mill and make 
them aware of the incentives and 
wages the mill is giving.

All is not lost, says Chanda. 
“Jute has a bright future. We need 
to create a demand for diversified 
products and modernise,” he says. 
For modernisation of the jute 
mills, the Union government is 
implementing the Incentive 
Scheme for Acquisition of Plant & 
Machinery, under which capital 
subsidy is being provided to 
replace the old machines. However, 
mill officials say the subsidy has 
been stopped since last two years. 
Chakroborty confirms that the 
scheme has been stopped, but only 
temporarily, since a new version of 
the scheme for the whole of textile 
industry is in the works. DTE 

             
@down2earthindia 

INDIA IS STILL THE WORLD'S LARGEST  
PRODUCER OF JUTE. TOGETHER WITH BANGLADESH, 
THE TWO COUNTRIES ACCOUNT FOR 98 PER CENT OF  
THE GLOBAL JUTE OUTPUT
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Genetic undoing
Inheritance of harmful genes due to inbreeding a threat 

to small clusters of Bengal tiger populations in India
SHUCHITA JHA NEW DELHI   

I NBREEDING IS bad for any 
species, more so if it is a 
critically endangered animal. 
But it is exactly what the 

Bengal tiger (Panthera tigris tigris) 
is undergoing in India, and the 
animal is at risk of being wiped out 
in states like Rajasthan. 

India is home to about 75 per 
cent of the world’s tiger population 
and the numbers have consistently 
risen in the past 15 years. From a 
low of 1,411 tigers in 2008, India 
now has 2,967 individuals, as per 
the latest 2018 census by the 

National Tiger Conservation 
Authority. However, a study 
published in pnas in November 2021 
says that fragmentation of habitat 
is sequestering the species into 
"small and isolated populations, 
with high chances of extinction". 

Fragmentation leads to 
inbreeding, which reduces the 
genetic diversity of the progeny 
while increasing its vulnerability to 
diseases, Uma Ramakrishnan, one 
of the authors of the study tells 
Down To Earth (dte). “High 
inbreeding is evident in the 

Ranthambore Tiger Reserve in 
Rajasthan,” she adds.

Tigers exist as population 
genetic clusters of 60 to 1,000 
individuals. The study analysed 57 
wild Bengal tigers from three 
populations—one "small-isolated" 
(less than 100 tigers) and  
two "large-connected" (at least  
300 individuals) populations—to 
measure the impact of inbreeding 
and inheritance of harmful alleles 
or genetic variants that raise 
vulnerability to diseases, on 
historically declining population 
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sizes. The small-isolated population 
included 15 tigers from Ranth-
ambore, while the large-connected 
population included eight tigers 
from central and southern India. 
Data for the remaining tigers was 
collected from other studies. 
Through dna analysis, the study 
found that the Ranthambore tigers 
were twice as inbred as those in the 
large-connected groups. It also 
found high load of bad mutations, 
purging (removal of weak or 
diseased species through natural 
selection) and the highest predicted 
"inbreeding depression" in 
Ranthambore tigers. Inbreeding 
depression is the reduced surviv-
ability of inbred offspring due to 
continued inheritance of harmful 
alleles (see 'Inbreeding cycle'). “We 
see that inbreeding depression has 
occurred in the past, and there is a 
possibility of it happening in the 

future. But we cannot say when it 
will happen,” says Ramakrishnan. 

Inbreeding depression also 
increases the threat of extinction. 
"It can translate to increased 
mortality or lower potential for 
reproduction. These result in even 
smaller populations, and inbreeding 
becomes more pronounced. This is 
an extinction vortex,” says Laura 
Bertola, researcher of population 
genomics and conservation at 
Copenhagen University, Denmark.

DIVERSITY LOSS
The adverse impacts of inbreeding 
are already evident in India, which 
has seen a decline in the populations 
of 13 feline species, says C van 
Oosterhout, professor of evolutionary 
genetics at School of Environmental 
Sciences, University of East Anglia 
Norwich Research Park, England. 

It is also detrimental to genetic 

diversity of the species. “The actual 
number of individuals (census  
population size N) in a population 
group is not the same as those 
effectively reproducing," van 
Oosterhout explains. The latter are 
called the effective population size 
(Ne). “So, whilst 2,967 Bengal tigers 
sounds like a large enough number, 
the population size that is contri-
buting to the next generation is 
probably much smaller,” he says. 

This affects the population’s 
ability to overcome genetic drift. 
“Genetic drift is a chance process 
whereby alleles are lost from the 
gene pool when the effective popula-
tion size is small. To offset this loss, 
new alleles need to be generated by 
mutations,” van Oosterhout says. If 
a population possesses at least 500 
individuals that reproduce, there is 
sufficient new genetic variation 
from mutations to compensate for IL
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Inbreeding cycle
Tigers in Rajasthan's Ranthambore Tiger Reserve show continued inheritance of harmful genetic variants. This 
indicates inbreeding depression or reduced survivability of the members of the population.

BROTHER

GENETIC 
RESCUER

BROTHER

DEATH

HEALTHY HEALTHY

ILL ILL

SISTER

SISTER

Small isolated populations tend to have  
increased inbreeding compared to large  

connected populations.

Inbred individuals may have mutations,  
which limits their ability to survive. So  

damaging mutations are removed from the popu-
lation through natural selection.  

This is called purging

Despite purging, it has been observed that the frequency of  
damaging mutations is still high. A potential solution is to  
introduce genetically distinct individuals to the population.  

This is called genetic rescue

Increased inbreeding may lower a  
population’s ability to survive and reproduce. 

This is called inbreeding depression
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the loss by drift. Below an Ne of 
500, there is more genetic drift than 
is healthy. Ramakrishnan says the 
Ne for tigers in India is around 40 
per cent of the total number, or 
1,187 tigers. In the long-term, this 
could lead to extinction.

INTRODUCE NEW GENES
Thus, to reduce inbreeding and its 
adverse impacts like depression, 
genetic rescue is one solution, say 
scientists. It entails increasing the 
movement of genes into or out of a 
population to mask the bad alleles.
This includes the One-Plan 
approach, where captive and wild 
populations are managed and 
conserved as a single group. "By 
releasing captive-bred individuals, 
we can reduce the amount of genetic 
drift and inbreeding in the wild,” 
van Oosterhout says. This approach 
is currently being used in the 
revival in numbers of pink pigeons 
that are native to Mauritius. This 
species faced a severe population 
bottleneck from the 1970s to the 
1990s, and was listed as critically 
endangered on the  International 
Union for Conservation of Nature's 
Red List. However, by incorporating 
a One Plan approach, the species 
was down-listed twice and is now in 
the vulnerable category.

But genetic rescue is also risky, 
as it can also introduce harmful 
mutations and genetic variants not 
well-adapted to survival. “The 
‘rescuers’ must be carefully chosen. 
The last thing you want to do in a 
vulnerable population is introduce 
new pathogens, or animals which 
are genetically so distinct that  
it could lead to outbreeding  
depression—decreased fitness beca-
use the genetic differences are too 
large,” Bertola says. Hence restoring 
ecology and landscape corridors is a 
better solution. DTE @Shuchita_Journo

UNTIL RECENTLY, it was difficult to study inbreeding 
in the wild. It required us to reconstruct pedigree 
relationships in wild populations, or sample 

individuals to test maternal and paternal relationships. 
The advent of genome sequencing allows us to now read 
entire genomes, and analyse patterns of how variation is 
distributed along the length of the genome.

Inbreeding or the mating of related individuals may 
result in inbreeding depression, a state of reduced fitness 
(survival and reproduction). This occurs due to shared 
harmful mutations that related individuals tend to 
harbour in their genomes. Although these harmful 
mutations are often recessive with no tangible impact, if 

an offspring inherits two copies of them from both its parents, it can 
experience their harmful effects. 

While as scientists we have observed inbreeding depression in wild 
animals, we do not yet understand enough about how specific mutations occur 
and how they result in observable effects that are detrimental to survival and 
reproduction. We know that inbreeding is highly likely in small populations, 
where there is no other choice for reproduction. This includes populations of 
endangered species that exist as small and isolated sets of individuals due to  
a decline in number, fragmentation and loss of habitats; they are often the 
descendants of a few founding individuals. 

In 2019, some research suggested that tigers in Rajasthan are isolated 
from other groups of the species, and that the individuals in the state are 
related. We sequenced genomes from Rajasthan and from tigers in central 
India and the central Western Ghats region, and our results confirmed that 
tigers in Rajasthan are inbred. Interestingly, the total number of mutations 
predicted to be bad was lower in Rajasthan than in the other two landscapes, 
possibly because of a process called purging. Our study also suggests purging 
has happened not only in Rajasthan, but among Indian tigers in general. This 
in turn shows that inbreeding depression has already been experienced by 
Indian tigers, and in particular by the population in Rajasthan. However, this 
does not mean that the Rajasthan tigers are exempt from further inbreeding 
depression. There is evidence of more bad mutations being shared by most 
individuals. But there is still no definite prediction on how or when these 
mutations will express themselves. Further research will be required to answer 
these questions that are important for the survival of the endangered species. 

(Uma Ramakrishnan is professor at the National Centre for Biological 
Sciences, Tata Institute of Fundamental Research, Bengaluru)

'Small groups have no choice 
apart from inbreeding'
Scientists are yet to fully understand how bad mutations occur 
and result in effects that are detrimental to species survival

UMA RAMAKRISHNAN
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Climate change is a reality! We know that it can 
have negative effects on the entire ecosystem, 
humanity, and the planet. Hence prioritizing and 
preserving biodiversity is the need of the hour. 
Researchers believe that afforestation can help 
decline the impact of climate change and also 
address other environmental issues, such as soil 
erosion and barren lands. 

Himalaya Wellness has pledged to conserve 
biodiversity to protect the ecosystem through 
several initiatives. Since 2012, Himalaya has 
planted over 900,000 saplings across the belts of 
the Eastern and Western Ghats, Meghalaya, and 
Bengaluru. These consist of various species of 
food and medicinal saplings that are native to the 
respective regions. 

The tree planting drives began in the biodiversity-
rich forests of the Western Ghats of India (also 
famous for being one of the world’s eight 
biodiversity hotspots), which house more than 

Himalaya Wellness Reinforces its 
Commitment to Conserve Biodiversity

1,500 endemic species of flowering plants and 
at least 500 unique species of fish, amphibians, 
reptiles, birds, and mammals.

Nature has a rhythm, and we understand that. 
We have made conscious efforts to deepen our 
commitment to Care for Earth by conserving 
biodiversity and safeguarding the environment. 
Himalaya has developed an in-house app, 
Enviro, to monitor the growth and survival of the 
saplings and map the precise location of the tree 
plantations.

Restoring plants and forests contributes to higher 
levels of biodiversity. After all, trees provide 
different soil nutrients, shadow for smaller plants, 
and increase the ground water level, all of which 
help medicinal plants and herbal gardens flourish. 

Himalaya’s goal is to be an agent of change, 
leading the mission toward a cleaner and greener 
planet. This is the way to make the world a better 
place to live!

Down to Earth magazine
Full page ad ( bleed ad ): 27.3 cms height x 19.75 cms width
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‘Climate change  
making La Niña 
impact severe’
Fifth consecutive deficit monsoon season pushes  
East Africa to the brink of a famine   

E AST AFRICA is experiencing its worst 
drought in four decades. The last four 
monsoons have been majorly deficit and the 

coming season in October-December is forecast to 
follow suit, making the overall situation 
exceptional. The last rainy season—March to 
May—was the driest in 70 years for Ethiopia, 
Kenya and Somalia. In the first week of June, a 
joint statement by agencies that include the igad 
Climate Prediction and Applications Center, UN 
Food and Agriculture Organization, Famine Early 
Warning Systems Network (fews net), and the 
World Food Programme (wfp), warned of a famine 
unseen in recent history. As per wfp, some 7 
million livestock have died and about 20 million 
people are facing severe hunger. 

This exceptionally dry weather in East Africa 
is attributed to an unusually protracted La Niña, 
a natural large-scale cooling of surface 
temperature in central and eastern equatorial 
Pacific Ocean. As the World Meteorological 
Organization (wmo) said in its bulletin on June 10, 
the event started in 2020 and will persist till 
2022, with a high possibility of continuing till 
2023. wmo said that the naturally occurring 
climate event is having unusual impacts: though 
“La Niña has a cooling influence, temperatures 
are continuing to rise due to global warming”.

In July-August 2011, a strong La Niña resulted 
in the worst drought in 60 years in East Africa 
and the UN had to declare a famine in the region 
after a gap of 30 years. The current situation is 
worsening to that level. Close to 50 per cent of 
Somalia’s population faces crisis-level food 
insecurity. On June 6, Adam Abdelmoula, Deputy 

Special Representative of the Secretary-General of 
the UN, Resident and Humanitarian Coordinator, 
said, “Famine cost the lives of 260,000 Somalis in 
2010-2011. This cannot be allowed to happen 
again in 2022.” In Ethiopia, over a million 
livestock have died due to crop loss and dry 
weather while an estimated 7.2 million people are 
in immediate need of food aid in the southern and 
south-eastern regions. In Kenya, the number of 
people in need of assistance has seen an over 

A family gathers branches for firewood in 
the desert on the outskirts of Dadaab town 
of drought-hit Kenya 
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fourfold rise in less than two years.
Scientists from across the world have been 

forecasting on famine situation to help governments 
and aid agencies to direct relief through fews net. 
This body, under the US Agency for International 
Development (usaid), was set up in 1985 in response 
to the famine in East and West Africa that killed 
more than a million people. Climate Hazards 
Center (chc) in UC Santa Barbara, US, is one 
institution that equips fews net with precise data. 
The focus of chc is East Africa, one of the world’s 
most drought-prone areas. CHRIS FUNK, director of 
chc, has been assessing the frequent droughts in 
the region and their link to climate change. “In 12 
out of the past 24 years there have been La Niñas,” 
Funk says adding, “I am very confident that the 
circulation disruptions they cause are being 
amplified by climate change.” He along with other 
scientists predicted the 2010 famine in Somalia. But 
he has a grievance: even if forecast is precise, what 
if we do not act on it? RICHARD MAHAPATRA 
speaks to Funk on the crisis in East Africa, the role 
of early warning and the importance of using it to 
avert human tragedy. Excerpts:

Four rainy seasons have failed in East 
Africa, precipitating a crisis. How do you 
explain the climate event?
The current droughts have been produced by an 
interaction between La Niña and climate 
change. Naturally occurring La Niñas are 
associated with cool sea surface temperatures 
in the east Pacific. The impact of La Niñas is 
increasing for East Africa because of human 
induced warming in the oceans. When there is 
a La Niña event, the west-to-east winds over 
the Pacific Ocean intensify, pushing the extra 
heat in the Pacific into the western Pacific. 
These warm waters cause the rainfall around 
Indonesia to increase, to the west of this 
precipitation one finds dry hot sinking air over 
East Africa, which reduces the total rainfall 
and increases air temperatures. The current 
multi-season drought has been produced by a 
natural multi-year La Niña event—amplified by 
climate change—expressed as exceptionally 
warm west Pacific sea surface temperatures 
and exceptionally warm air temperatures over 
East Africa.
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We have an unusually long La Niña as 
well. Will you explain how and why this 
phenomenon is becoming pronounced 
and a threat to Africa?
There are two aspects to this question—La Niña 
frequency and La Niña intensity. Regarding the 
first aspect, it is very important to note that La 
Niña events have been very common since 1998, 
over the past 25 years there have been 12 La 
Niña events, and there is currently about a  
54 per cent chance that we will see another 
La Niña this October. While there is a lot of 
debate on this in the climate community, many 
observational studies and my own research has 
suggested that the climate is becoming more La 
Niña-like. Another aspect that I have a great 
deal of confidence in is that when a La Niña 
happens, now, its intensity is greatly amplified 
by human-induced warming in the 
western Pacific. 

Why do you say that post 1997, 
La Niña's impact of low rainfall 
has aggravated?
After a giant 1997-1998 El Niño 
event (associated with exceptionally 
warm waters in the eastern Pacific), 
sea surface temperatures in the 
western Pacific jumped up. There 
the average state is very warm, and 
they become even warmer during 
and right after a La Niña event. As 
describe above, these warm waters 
amplify the ability of La Niñas to reduce East 
African rains. The impact of this has been 
especially marked on the March-to-May rains. 
This sets up a very dangerous, but also very 
predictable, pattern of back-to-back droughts in 
October-December and March-May. This type of 
sequence produced devastating sequential 
droughts and food crises in 2010-11 and 2016-17. 
Tragically, the current two-year La Niña has 
created an exceptionally dangerous series of four 
droughts, capped by what seems likely to be the 
worst March-April-May 2022 season on record.

For over 20 years, you have been 
forecasting and alerting droughts 
through the Climate Hazards Center. 
What is the trend you observe in Africa?
I see two major trends—more extreme dry and 

wet rainy seasons, driven by more extreme 
changes in sea surface temperatures, as descri-
bed above; and more extreme air temperatures, 
which can desiccate crops and pasture lands, 
while also having negative impacts on human 
and livestock health. Furthermore, as we are 
seeing now in the Horn of Africa, we can see 
these two sources of risk combine, such as when 
we get droughts in dry regions like East Africa. 
But, I am also very worried about human 
impacts associated with extreme humid heat. 
We are worried about more intense dry/hot 
spells driving farmers into cities where they may 
be exposed to more extreme heat. But, in general, 
it is important [to note] that the trends are really 
produced by extreme events—events that we 
can monitor and predict. We are not powerless in 
the face of climate change.

Your forecasts are a great 
resource to avoid a human 
crisis. How do you do this? 
The Climate Hazard Center has two 
main types of resources—global 
rainfall estimates and tailored 
forecasts. The first category of 
information is very widely used what 
is known as the Climate Hazards 
InfraRed Precipitation with Stations 
(chirps). In the first three months of 
2022, 1.3 million chirps files were 
downloaded from 4,800 unique IP 
address, a total of 31 terabyte of data. 

We also have chirps-compatible 1-to-16 day 
weather forecasts that are updated daily, and a 
longer “Sub-Seasonal” weather forecasts as well. 
These are great products that are used by many 
agencies to monitor and manage climate risk. 
The rainfall and weather forecasts can be 
combined, providing a powerful way to rapidly 
assess extreme droughts. A terrifying example 
is a May 27 fews net Somalia alert, which 
suggested that much of Somalia was likely to 
receive extremely poor March-May rains. 
Despite our improvements in monitoring and 
forecasting, we are fearful that humanitarian 
responses will be insufficient, given the severity 
of the food security situation. DTE   

 @richiemaha
(For complete interview, log on to 

www.downtoearth.org.in)
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GREEN INFRASTRUCTURE –  
EFFECTIVE MEASURES FOR URBAN FLOODING  
AND GROUNDWATER MANAGEMENT

ONLINE COURSE ON

G
reen Infrastructure provides a new concept - a ‘smart’ method for natural conservation and urban planning. It is high time 
we realize that ecosystems are not a frill but a necessity. This online course will help students, working professionals and 
environmental enthusiasts learn state-of-art concepts and principles of green infrastructure for improved urban water 

management at their own comfort and pace.

COURSE DATES: 
July 13 to August 10, 2022

LAST DATE TO APPLY: 
July 08, 2022

TOTAL STUDY HOURS: 
24 hours (6 hours per week)

COURSE FEE: 
US$ 100 Overseas participants
₹3500/- Indian participants

TARGET AUDIENCE: 
l  Working professionals and decision makers from 

government and non-government institutions
l  Accredited EIA, architecture and urban planning 

consultants
l  PMU assisting Govt. in mainstreaming water-

wastewater measures
l  Researchers and academics interested in curriculum 

development in planning, architecture and civil 
engineering

l  Related sector professionals with a desire to learn 
about a fresh, innovative solution driven perspectives 
in the water-wastewater landscape

THEMES: 
l  Introduction to GI for urban spaces 
l  Understanding GI approach and interventions 
l  Stakeholder analysis and socio-economic 

benefits of GI 
l  Best management practices and Case 

studies on GI

It features technological learning tools such 
as presentations, videos featuring case studies 
from various countries, interviews with experts, 
inspirational talks, and other audio and reading 
material.

BENEFITS ON 
COMPLETION: 
l  Top 5 eligible for 50% 

refund of their course 
fee and will be invited 
to attend the urban 
water and sanitation 
knowledge conclave in 
January 2023.
l  Free 1-year Down to 

Earth subscription after 
course completion.

SHIVANI
Senior Research Associate, Urban Water and Waste Programme
PHONE: +91-11-40616000 (EXT: 244)
MOBILE: 8699770153
EMAIL: shivani.y@cseindia.org

COURSE COORDINATOR COURSE DIRECTOR

DEPINDER SINGH KAPUR
Director, Water Programme
PHONE: +91 9711178181
EMAIL: dkapur@cseindia.org

 

AAETI
SCHOOL OF WATER AND WASTE
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THE GREAT 
DYING 2.0
Climate change is rapidly altering the planet’s largest ecosystem. 

What does it mean? An analysis by ROHINI KRISHNAMURTHY

OCEANS
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DISPLACED
Warming oceans have 
forced blue crabs to 
migrate over 3,000 km 
from the Gulf of Mexico 
and Cape Cod in the US 
to Nova Scotia in Canada 
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S
CIENTISTS JUSTIN Penn and 
Curtis Deutsch have simulated 
the climate change events that led 
to the Permian extinction, which 
wiped out most of the life under the 

oceans some 250 million years ago. The two 
scientists from Stanford University in the US 
believe the event holds clues to how the 
current climate crisis is impacting the oceans. 

The Permian era (298.9 million to 252.2 
million years ago) was a time before the dino-
saurs ruled the planet. The oceans were 10oC 
warmer than they are now, and oxygen levels 
were 80 per cent lower. During the period, 
land masses collided to form the arid super-
continent Pangaea. The massive Panthalas-
sic Ocean, which covered much of the Earth, 
was home to many sponge and coral species, 
ammonites (tiny shelled organisms), brachio-
pods (invertebrate animals closely related to 
starfish), and fusulinid foraminifera (single-
celled organisms closely associated with mod-
ern amoebas). Reptiles began to flourish. 
Sharks and bony fish thrived.

Towards the end of the era, a series of vol-
canic eruptions in the present-day  
central Siberia region injected massive 
amounts of greenhouse gases (ghgs) into the 

atmosphere. Then the uncontrolled ghg 
emissions triggered climatic changes. This 
sounded the death knell for the flourishing 
and diverse life forms. Roughly 96 per cent of 
marine species and 70 per cent of land spe-
cies went extinct. Thus, scientists refer to 
this period as the “Great Dying”.  

“Climate change that happened at the 
end of the Permian era is similar to the one 
that is unfolding now,” Deutsch told Down 
To Earth (dte). To reach this conclusion, 
Penn and Deutsch first simulated the earth 
systems on a supercomputer, which repre-
sented the climatic conditions 250 million 
years ago. Next, the scientists developed the 
ecophysiological model to map out how spe-
cies were distributed from surface to deep 
sea and from the equatorial waters to the 
poles. The team shortlisted 61 living species 
types. They then warmed up the climate by 
2-10oC to see how these species responded. 
“Some species will have to leave because it 
got too hot or the oxygen got too low. Some 
species from the tropics can move into polar 
waters because they are more welcoming,” 
says Deutsch.

Life has bounced back since the Permian 
extinction. Oceans are the planet’s largest 

FORCED OUT
North Atlantic right 

whales have migrated 
close to 1,000 km to the 

Gulf of St Lawrence, 
Canada, after climate-
driven changes in the 
Gulf Stream brought 
warm waters to their 

native foraging 
grounds. The mammal 

is experiencing high 
mortality due to ship 

strikes and fishing gear 
entanglement in its  

new habitat
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ecosystem, accounting for 95 per cent of all 
space available for life and hosting 90 per 
cent of the planet’s total species (see “In a 
state of flux”, p30-31).  Beneath the oceans 
lies a world that is vast, diverse and elusive. 
Mountain ranges, hydrothermal vents that 
resemble terrestrial hot springs, and volca-
noes rise from the seafloor. The landscape is 
dotted with trenches, which go as deep as 
11,000 metres (m). The oceans are home to 
organisms of all sizes and shapes: from mi-
croorganisms to the blue whale.

But how climate change would impact or 
is already impacting the oceans usually 
draws a long and uncertain reaction. This is 
because we have never explored the oceans 
enough to know the impacts with certainty. 
The average depth of the oceans is 3,700 m, 
and 80 per cent of the areas have not been 
explored at all. The exact number of species 
that live in the ocean is unknown; 91 per cent 
of the species have yet to be classified. As it is 
popularly said, we know more about the moon 
and Mars surfaces than the sea surface. 

What we know with certainty is that the 
oceans modulate the global climate and con-
trol the planetary temperature, and thus the 
weather events like rain, storms, cyclones, 
floods and droughts. Human lives are inti-
mately tied to the oceans. About 50-80 per 
cent of the oxygen produced on Earth can be 
traced back to the sea. These saltwater bodies 
support the livelihoods of 3 billion people, ac-
cording to the United Nations (UN). Also, 
ocean currents—the continuous movement of 
water—have an essential role. Acting as con-
veyor belts, they transport warm water from 
the equators to the pole and cooler waters 
from the poles to the equators. Upwelling cur-
rents allow the vertical movement of water, 
pushing cold, nutrient-rich water from the 
ocean depths to the surface, which is critical 
for fisheries.

But the most important role the oceans 
play is that of a carbon sink: four-fifths of the 
global carbon cycle is circulated through 
them. According to the 5th Assessment Report 
published by the UN Intergovernmental Pan-
el on Climate Change (ipcc) in 2014, the 
oceans have absorbed more than 90 per cent 

of the global warming created by humans 
since the 1970s. To make sense of this, with-
out the oceans, the global average tempera-
tures would have jumped by almost 56oC. 
“The atmosphere has a low heat capacity 
compared to the ocean water, which can ac-
commodate 1,000 times more heat. So, most 
of it is moving into the ocean,” says Saurabh 
Rathore, a postdoctoral researcher at l’ocean, 
Sorbonne University, Paris. The continuous 
ghgs are preventing heat from going back into 
space and this is leading to the warming up of 
the oceans, he adds.

IN HOT WATER
Soaking up more heat than ever 
before, the oceans are headed 
towards a catastrophic future
The oceans must have a carrying capacity to 
keep on doing the job as a carbon and heat 
sink. Over the years, they have been heating 
up. The global sea surface temperature (sst) is 
roughly 1oC higher than 140 years ago. Life in 
the oceans is intimately linked to the level of 
sst. Changes in ocean temperatures and cur-
rents will lead to alterations in climate pat-
terns around the world.

Ocean heat content reached a record high 
in 2021 when the upper 2,000 m of the ocean 
absorbed 235 zettajoules (ZJ) heat. The sum 
of the energy used by humans across the 
world in a single year is about half a ZJ.

The oceans were fairly stable until about 
the 1980s, after which the top 500 m began to 
warm. Warming up to a 1,000 m depth be-
came evident after about 1988. It reached 
1,500 m in the late 1990s. And warming at 
2,000 m depth has been evident since about 
2005. “So, it took 25 to 30 years for the warm-
ing to penetrate to about two km below the 
surface. We see that the heat is gradually 
creeping down,” says Kevin Trenberth, dis-
tinguished scholar at the National Center for 
Atmospheric Research in Colorado.

Ocean heat content has impacted all the 
six major oceans since 1998. But the most sig-
nificant warming has been in the southern 
oceans, says Rathore. His study used data 
from Argo floats, a network of over 4,000 indi-
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In the past three decades, the top 2,000 metres of the oceans have warmed up due to global warming
IN A STATE OF FLUX

Sources: IPCC special report on the ocean and cryosphere in achanging climate, NASA, International Union 
for Conservation of Nature, United Nations Environment Programme, and published papers “Midwater eco-
systems must be considered when evaluating environmental risks of deep-sea mining” and “Another Record: 
Ocean Warming Continues through 2021 despite La Niña Conditions”
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vidual sensor arrays that float along ocean 
currents, to determine how the heat content 
of the ocean changes over time. “Our analysis 
indicated that human-induced climate 
change and natural variability were causing 
heat content to accumulate in the Southern 
Ocean,” he says. There is also a possibility 
that the heat could shift to the northern hem-
isphere in the next decade.

High ocean temperatures are changing 
ocean currents, too. They seem to have picked 
up the pace by 15 per cent per decade from 
1990 to 2013. The impacts are more pro-
nounced in the tropical oceans due to surface 
winds that have intensified since the 1900s.  

The climate is changing so much that it is 
triggering “memory loss” in the oceans. Daisy 
Hui Shi, a scientist at the US-based Farallon 
Institute, noticed this worrying phenomenon 
while examining how marine heatwaves—
unusually high ssts—vary in the California 
Current region, which experiences a cold-wa-
ter current that moves southward along the 
western coast of North America. She de-
scribes ocean memory as the persistence of 
sst from one day, month, or year to the next. 
“At first, we found the winter ocean memory 
in this region was declining throughout the 
21st century in response to warming. We con-
ducted further investigation to understand 
the causes and consequences of this phenom-
enon,” she tells dte. Her team examined three 
future pathways and discovered that oceans 
are likely to lose nearly all of their memory in 
the future. sst fluctuates because of changes 
in the top 50-100 m of the oceans. But as 
warming continues, this layer could become 
shallower. And this means winds, for exam-
ple, can change sst more easily, leading to 
random fluctuations of sst and the eventual 
decline in memory.

The Indian Ocean, in particular, has 
emerged as the biggest victim of climate 
change. sst of the Indian Ocean has risen 
by an average of 1°C from 1951 to 2015, 
compared to the global average of about 
0.7°C. Its average sst has touched 28.08°C, 
according to a 2014 study published in the 
Journal of Climate. But the warming is not 
the same everywhere. From 1901 to 2012, 

13%
decline in Arctic 
sea-ice cover in 
the past decade, 
compared to the 
1981 to 2010 

average

50%
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30%
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highest ever recorded in open seas across the 
globe since we started recording tempera-
tures,” he says.

The team gathered further sst data from 
the National Oceanic and Atmospheric Ad-
ministration (noaa), the US scientific and 
regulatory agency that collects information 
from satellites that orbit the Earth 14 times a 
day. They found that the western part of the 
Indian Ocean and the Bay of Bengal were the 
most hit. In the former, the number of marine 
heatwave events went up by around 1.5 
events per decade between 1982 and 2018, 
while in the latter, it rose by around 0.5 events 
per decade during the same period. The west 
Indian Ocean recorded over 66 events and 
north of Bay of Bengal saw 94 events.

Chatterjee studied noaa data for the  
Arabian Sea between 1982 and 2019 and 
found that the northern and north-eastern 
parts adjoining Gujarat saw prolonged  
marine heatwaves in the pre-monsoon period  
between March and May. In the summer,  
prolonged marine heatwaves were  
pronounced on the west coast, close to Kochi 
and Mangaluru. The duration and frequency 
of heatwaves increased by 20 days and 1.5-2 
events per decade between 1982 and 2019.

Scientists suspect that they could be 
fuelling cyclones. Rathore’s attention was 
drawn to the unusual behaviour of the 2020 
Amphan super cyclone. It took less than 36 
hours to go from Category 1 (cyclonic storm) 
to Category 5 (super cyclone). He found a 
link between marine heatwaves and cy-
clones, and also identified other contribut-
ing factors such as warming in the subsur-
face, which is 20 m below the surface wa-
ters in the Bay of Bengal. The heat content 
in the subsurface ranged between 135 and 
150 kilojoules per sq cm before the cyclone. 
“The current evidence suggests that pro-
longed heatwaves could act as indicators of 
cyclones,” says Chatterjee. 

High ssts are accelerating the melting of 
the white Arctic region. The extent of the 
Arctic Sea ice cover for May 2022 was 12.88 
million sq km. This was 410,000 sq km be-
low the 1981-2010 average, according to the 
National Snow and Ice Data Center, the US 

the western Indian Ocean warmed up by 
1.28°C against an increase of 0.78°C record-
ed in other parts of the Indian Ocean. The 
pattern emerging from the Arabian Sea, 
the northern part of the Indian Ocean, is 
particularly concerning. “It used to be cool-
er than 28°C, but during the last few dec-
ades, it has warmed up rapidly, with tem-
perature trends crossing 1.2-1.4°C in parts 
of Arabian Sea since the 1950s. Now its 
temperatures are often above 28°C, and it 
has started to favour cyclones,” says Roxy 
Mathew Koll, climate scientist at the Indi-
an Institute of Tropical Meteorology, Pune. 
Between 2001 and 2019, the Arabian Sea 
recorded a 52 per cent increase in cyclones. 
Very severe cyclones have increased by 150 
per cent, says Koll. 

Scientists have noted another new chal-
lenge called marine heatwaves, a term coined 
as recently as 2011. This happens when sst 
exceeds 90 per cent for five days in a row, from 
the previous sst observations recorded at the 
same time in the last 30 years. “The world 
has taken notice of its impacts on biodiversity, 
and the ripple effects on the economy,” says 
Abishek Chatterjee, scientist at the Indian 
National Centre for Ocean Information Ser-
vices, Hyderabad. Marine heatwaves are 
classified as a hazard or natural calamity 
and these events often accompany El Niño 
events in the Pacific Ocean. Factors such as 
increased warming and weak winds contrib-
ute to its formation.

Both Chatterjee and Koll rue that ma-
rine heatwaves are hardly being studied in 
the Indian basin. In 2020, Koll and his team 
studied the impact of marine heatwaves on 
the Indian Ocean basin and found sst in the 
Bay of Bengal (northeastern part of the In-
dian Ocean) hovered 33-34oC. “This is the 

THE ARABIAN SEA, THE NORTHERN 
PART OF THE INDIAN OCEAN, USED 
TO BE COOLER THAN 28°C. BUT 
DURING THE LAST FEW DECADES, IT 
HAS WARMED UP RAPIDLY. THIS IS 
LEADING TO CYCLONES
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agency for polar and cryospheric research.
In the South Pole, Antarctica does not 

seem as impacted. Still, the sea ice cover 
reached a record low in February 2022. 
The sea ice cover was 1.92 million sq km, 
which is 190,000 sq km below the previ-
ously held record on March 3, 2017. It is 
missing an area about twice the size of 
California, according to the US National 
Aeronautics and Space Administration 
(nasa). In 2022, Antarctica lost an ice shelf 
with a surface area of 1,100 sq km, roughly 
the size of Rome. Ice shelves are ice sheets 
that float in the sea. This occurred as a 
South Pole station recorded a temperature 
of -18°C on March 17, which was 35°C 
warmer than the average of -53°C.

The global mean sea level increased by an 
average of 4.5 millimetres (mm) per year be-
tween 2013 and 2021. This was two times 
higher than the 1993 and 2002 rates. The 
ipcc estimates that the global sea level could 
rise by 0.6 to 1.1 m by 2100 and 5 m by 2300 
under the high emissions scenario.

These estimations are based on global 
models and do not provide the complete pic-
ture, says Shailesh Nayak, director at the Na-
tional Institute of Advanced Studies, Bengal-
uru. “We talk about the rise of sea level glob-
ally and regionally. But the local impacts 
could be quite different. If I predict sea level 
rise of 3 mm per year, it will not happen uni-
formly in every part of the world,” he says.

THE CHURNING
Climate change is choking 
oceans and its inhabitants
Back to Justin Penn and Curtis Deutsch’s 
seminal work on the oceans and climate 
change simulation experiment. In 2018, they 
initiated another related study: what does cli-
mate change mean for the future? This time, 
they used a dozen earth-system models to 
make their simulations more accurate. They 
cranked up temperatures to see how the spe-
cies distributions changed. What they found 
was alarming: if emissions continue to climb 
and temperatures reach around 4.9°C by the 
end of this century, close to 40 per cent of ma-
rine genera could perish by 2300 and 8 per 
cent by 2100. The global average temperature 
in the current Anthropocene era is already up 
by 1.1°C since pre-industrial times. If the world 
continues on its current path of high ghg emis-
sions, it is expected to rise by 5oC by 2100.

Warming oceans impair water movement, 
which leads to poor exchange of oxygen be-
tween the surface waters and deeper waters. 
This results in oxygen minimum zones and 
dead zones in the ocean. The ideal oxygen lev-
els in the oceans should lie between 7 and 8 
milligrams per litre (mg/l). Marine organisms 
start to leave their homes when the levels drop 
to 4 mg/l. Regions with oxygen concentrations 
below 2 mg/l are hypoxic or low oxygen zones. 
And those with less than 0.2 mg/l of oxygen P
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most abundant off the 
coast of North Carolina, 

US, have shifted two 
degrees of latitude 
north, to New Jersey 
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are called anoxic. Globally, about 1.15 mil-
lion sq km of the seafloor is exposed to oxy-
gen concentrations of less than 0.7 mg/l. 
“There’s evidence that the oxygen minimum 
zones are getting bigger globally due to glob-
al warming,” says Raleigh Hood, professor at 
the University of Maryland Center for Envi-
ronmental Science, US. He has studied the 
Indian Ocean basin throughout his career. 
“The Arabian Sea is the poster child of oxy-
gen minimum zones. It covers 20 per cent of 
the area, going as deep as 800 m,” he says.

While certain organisms like myctophids, 
popularly called lantern fish due to their 
light-emitting organs, have adapted to living 
in low-oxygen zones, it has forced most ma-
rine organisms that breathe oxygen to set up 
bases elsewhere. There is more trouble. Bac-
teria that use oxygen as fuel can switch to 
nitrate or nitrite. They are called denitrify-
ing bacteria. When their metabolism chang-
es, it can have a big impact on the chemical 
properties of the ocean. These bacteria will 
start to release nitrogen gas, which will then 
enter the atmosphere, and alter the global 
nitrogen cycle, Hood says. Ocean oxygen lev-
els are expected to drop by an average 3-4 
per cent by 2100 overall due to climate 
change and increased nutrient discharges, 
according to the International Union for Con-
servation of Nature (iucn). The impacts in-
clude decreased biodiversity, shifts in species 
distributions, displacement or reduction in 
fishery resources and expanding algal 
blooms driven by the overgrowth of micro-
scopic algae or algae-like bacteria.

While losing oxygen, the oceans are also 
turning acidic as they soak up more carbon 
dioxide (CO2). The term “ocean acidification” 
was first coined in 2003 after researchers 
suspected that acidic waters could take a toll 

on coral reefs and other organisms whose 
skeletons or shells are made of calcium car-
bonate. Acidification corrodes calcium.  In 
2012, scientists announced that the shells of 
oysters and crabs were thinning. They pub-
lished these results in a report titled “Ocean 
Acidification: From Knowledge to Action”.

When CO2 is absorbed by seawater, a se-
ries of chemical reactions occur, eventually 
releasing hydrogen ions into the water. Be-
fore the preindustrial era, the ocean pH 
was 8.2. It is now 8.1. The pH scale is loga-
rithmic, and a 0.1-unit reduction corre-
sponds to a 30 per cent increase in acidity. 
If we continue on our current trajectory, the 
pH could further drop to around 7.8, sug-
gest estimates. The open ocean surface pH 
is now the lowest it has been for at least 
26,000 years, according to ipcc.

Species are already travelling poleward 
at a rate of 59 km per decade on average, ac-
cording to the ipcc’s “Climate Change 2022: 
Impacts, Adaptation and Vulnerability”. The 
North Atlantic right whale, for example, is 
moving northwards as waters warm and 
food availability dwindles. “It used to feed in 
the Bay of Fundy, which is between the  
Canadian provinces of New Brunswick and 
Nova Scotia. These endangered giants seem 
to have abandoned the Bay of Fundy and 
moved elsewhere. Fish, lobsters, oysters, 
and certain crabs are also migrating to more 
suitable waters,” says Andrea Buchholz, a 
marine ecologist at the Fisheries and  
Marine Institute, Memorial University of 
Newfoundland, Canada.

The white-beaked dolphins, discovered 
in the cooler waters of the North Atlantic 
Ocean in 1846, have also moved to north- 
western waters from the southern areas  
between 1991 and 2017 due to warming 
oceans. Their population has dwindled over 
the years. Similarly, female sperm whales 
are unable to conceive at their normal rate 
because of their exposure to warm sst for 
long periods. High temperatures take a toll 
on the survival rates of mammals and in-
crease stress levels. As species move to new-
er waters, they are likely to encounter new 
pathogens, scientists warn.

GLOBALLY, ABOUT 1.15 MILLION  
SQ KM OF THE SEAFLOOR IS 
EXPOSED TO OXYGEN 
CONCENTRATIONS LESS THAN  
0.7 MG/L, WHICH CANNOT 
SUPPORT LIFE. THIS AREA IS RISING
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EVERYONE’S IMPACTED
Crumbling ocean biodiversity 
affects humans
The effects of climate change in recent 
decades are beyond what we have seen before, 
says William Cheung, director, Institute for 
the Oceans and Fisheries, University of 
British Columbia, Canada. And this could 
exacerbate it in the near future, he adds.

Based on depth, the oceans are divided 
into zones, or for practical purposes, 
ecological zones. The upper portion (0 to 
200 m) is called the photic. Sunlight reaches 
this zone, allowing photosynthesis to occur. 
Phytoplanktons—marine microalgae that 
produce 50 per cent of the world’s oxygen—
live here. It also is inhabited by microscopic 
organisms zooplankton, crabs, shellfish, 
and jellyfish. Beneath the photic zone is the 
deep sea. It begins with the dimly lit 
mesopelagic zone or the twilight zone 
(between 200 and 1,000 m). At this depth, 
only a small amount of light trickles down. 
One study estimated that up to about 90 
per cent of the world’s total fish density 
appears here. Below 1,000 m is the aphotic 
zone. This is a dark world inhabited by 
giant squids, anglerfish and Goblin Sharks, 
to name a few. The aphotic zone can be 
broken down into the bathypelagic zone or 
midnight zone (between 1,000 and 4,000 
m), the abyss pelagic or the abyss (between 
4,000 and 6,000 m) and the hadopelagic 
zone or hadal zone is 6,000 m and deeper.

“People perceive that the deep-water bio-
diversity is less impacted by climate change 
because the surface ocean is presently warm-
ing much faster than deeper waters,” says 
Isaac Brito-Morales, associate research scien-
tist, Ocean Fronts and Climate Change, 
Moore Center for Science, Conservation In-
ternational. This might not be entirely true. 
In 2019, Brito-Morales and his colleagues 
used a supercomputer to simulate the past 
and future changes in climate velocity, which 
is the likely speed and direction a species will 
shift as the ocean warms. “We calculated cli-
mate velocity (the speed at which biodiversity 
migrates in response to climate change) 
across the ocean zones until 2100 using 11 cli-

mate models,” he says. They then tested the 
hypothetical world under different emissions 
scenarios: one where emissions stop now, one 
where they stop in 2050, and one where they 
continue as usual. “We saw that currently, cli-
mate velocity is twice as fast at the surface 
because of greater surface warming. This im-
plies that deep-sea species are less likely to be 
at risk from climate change than those at the 
surface,” he says. The story will change dras-
tically if the world  continues on the high-
emissions trajectory. “Our simulation shows 
that by 2100, climate velocities in the twilight 
zone will be 11 times faster than the present 
rate,” says Brito-Morales.

Cheung says warming oceans have 
altered the human food plate over the years. 
In a 2022 study, he accessed the archived 
historical seafood menus served in different 
restaurants in Vancouver and British 
Columbia. He collected 362 restaurant menus 
and categorised them into four different 
periods (1880-1960, 1961-1980, 1981-1996, 
and 2019-2021). Cheung and his team 
compared the menus with the 148 currently 
available ones from the same places. The 
team calculated the average temperature 
preference of the species of seafood included 
in the menus for each period or location. They 
found species mentioned in the menus during 
2019–2021 thrived at 13.8°C. Those served 
between 1888 and 1960 most likely grew in 
10.7°C water. The seafood menu basically 
reflects the ocean temperature. It also 
suggests that the kinds of species inhabiting 
a region change as ocean temperatures rise.

Cheung took another route to study how 
warming oceans impact humans. He collabo-
rated with archaeologists to understand trac-
es of changes in ocean temperatures over five 
millennia by studying discarded fish bones. 
Cheung and his team decided to excavate fish 
bones from two archaeological sites on south-
western Vancouver Island, British Columbia, 
Canada. “In these sites, people would eat the 
fish they caught and throw the bones on the 
ground. Eventually, the soil would bury it. By 
digging it up, we estimated what people were 
catching and eating at that time,” he says.

The team found that fish catches were 
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adapted to cooler waters about 5,000 to 3,000 
calibrated years before the present, a time 
scale used mainly in archaeology, geology and 
other scientific disciplines to specify when 
events occurred relative to the origin of 
practical radiocarbon dating in the 1950s.  
The catches were from relatively warmer 
waters between 1,800 to 250 calibrated years 
before the present. “This suggests that there 
have been changes in the composition of the 
species of fisheries caught for thousands of 
years and that it may relate to environmental 
changes during the time,” he says. We have 
already largely transformed the oceans. And 
so climate change is becoming a huge scale 
factor that is affecting the effectiveness of  
how we can address various concerns in terms 
of conservation and sustainable resource 
management in the ocean, says Cheung.

MINING TROUBLE
World is in a hurry to start deep-sea 
mining without studying impacts
The ecosystem of the oceans is not just a blind 
world for us; we also approach it blind. The 
underwater world—without the energy of  
the sun and oxygen—is unique and  
beyond human imagination. Unfortunately, 
even before completely discovering and 
understanding it, there is a mad rush to 
exploit the vast resources through deep-sea 
mining. It is believed that drilling operations 
could start as early as 2026.

Deep-sea mining involves extracting 
massive polymetallic sulphide ore from hy-
drothermal vents, ferromanganese crusts 
from seamounts and polymetallic manga-
nese ore from the sea floor. These ores are 
rich in cobalt, manganese, zinc, and other 
rare metals needed to build batteries for 
electric vehicles and renewable energy, 
smartphones and laptops. As of May 2022, 
the International Seabed Authority (isa), an 
intergovernmental body tasked with man-
aging deep-sea mining activities, has allo-
cated 31 contracts to explore deep-sea min-
eral deposits. More than 1.5 million sq km of 
international seabed, roughly the size of 
Mongolia, has been set aside for mineral ex-

ploration, according to iucn.
The Pacific island nation of Nauru, a tiny 

island sitting between Australia and Ha-
waii, has accelerated the process to clear the 
way for Canada-based The Metals Company 
to mine manganese nodules in the Pacific 
Ocean’s Clarion-Clipperton Zone (ccz), a pro-
spective mining site. Lying between Hawaii 
and Mexico, ccz is spread across 4.5 million 
sq km and holds trillions of polymetallic nod-
ules. The country invoked the UN Conven-
tion on the Law of the Sea to give an ultima-
tum to isa to either develop regulations for 
deep-sea mining or allow mining proposals 
sans international consensus on rules.

On June 21, 2021, Nauru president Lionel 
Rouwen Aingimea wrote to isa saying that the 
country wants to build back better after being 
battered by the covid-19 pandemic. Maintain-
ing that deep-sea mining will allow global 
transition towards clean enery, Aingimea has 
said the country will start operations by 2023. 
The letter also stated that “Nauru supports 
the efforts of large economies like the United 
States and the European Union to massively 
overhaul and decarbonise their energy and 
transportation system”.

With Nauru’s fast-approaching deadline, 
isa does not have enough time to frame regula-
tions that protect the marine environment 
from the potential harmful effects of seabed-
mining activities. After all, this is one of its 
mandates. The climate crisis is often cited as a 
reason to mine the oceans. The push to adopt 
renewable energy has created a demand for 
copper, nickel, aluminium, manganese, zinc, 
lithium and cobalt. Adding to this rush are 
plummeting deposits of these metals on land.

India formally joined the race on June 16, 
2022, when the country approved the “Deep 
Ocean Mission” to explore the deep ocean for 
resources and develop deep-sea technologies 
for sustainable use of ocean resources. The 
mission is expected to cost ̀ 4,077 crore. India 
plans to create an integrated mining system 
to extract polymetallic nodules from 6,000 m 
depth in the central Indian Ocean. The explo-
ration studies of minerals will pave the way 
for commercial exploitation in the near fu-
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ture, according to the government.
isa has allocated India 75,000 sq km for 

mining polymetallic nodules. The estimated 
resource potential of the nodules is 380 mil-
lion tonnes, containing 4.7 million tonnes of 
nickel, 4.29 million tonnes of copper, 0.55 
million tonnes of cobalt and 92.59 million 
tonnes of manganese. The National Insti-
tute of Ocean Technology in Chennai has 
developed Varaha, a self-propelled seabed 
mining machine to collect polymetallic nod-
ules. It is tasked with collecting and pump-
ing nodules from depths of up to 6,000 m.

Mining has the potential to disturb the 
fine ecological balance underwater. In deep-
sea mining, a ship would unload a collector 
vehicle into the sea, which would then travel 
down to the seabed. Once at the site, it would 
scrape off the top 10 cm of the seabed at 
multiple locations. After picking up the 
nodules, the collector vehicle will pump the 
ore to the ship through a pipe. Once the ore 
reaches the surface, sediments are further 
removed from the nodule, and the waste is 
discarded into the oceans.

“If the seabed is soft, it will generate a lot 
of clay into the system, and it will affect the 
biota, including microorganisms,” says Nay-
ak. The clouds could stay suspended for sev-

eral years and can be carried hundreds of km 
away by ocean currents. Mining will also gen-
erate noise at the seabed, particularly by 
grinding the hard sulphides or crusts. This 
could disturb communication among marine 
organisms, which use sounds to find food and 
mate. There is also a risk that the operation 
will introduce metals into the water column, 
making the water column toxic. A single poly-
metallic-nodule mining operation, the most 
promising technologies for seabed mining, 
could release 50,000 cubic metres of sedi-
ment, broken mineral fines, and seawater per 
day. A hydrothermal vent operation could dis-
charge 22,000 to 38,000 cubic metres of sedi-
ment per day. These discharges could circu-
late in the ocean continuously for up to 30 
years, researchers warn in a 2020 pnas study.

In a 2022 review study published in the 
journal Marine Policy, deep-sea experts from 
multiple institutions emphatically say that 
the world should steer away from deep-sea 
mining till such time as it knows if and how 
well deep ocean species can adapt to the 
changes. Political leaders and the industry, 
clearly, are moving in the opposite direction. 
This would only take the world closer to a situ-
ation similar to the Permian extinction. DTE     

@downtoearthindia

DISRUPTED
Increasing sea 

surface temperatures 
have influenced the 

population dynamics 
of the Atlantic sailfish, 
potentially resulting 

in the loss of breeding 
habitats, longer 

migratory pathways, 
and changes in prey 

availability
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COVER STORY/OCEANS

We need quality 
deep-sea data 
SAURABH 
RATHORE, 

POSTDOCTORAL 
RESEARCHER,  
L’OCEAN, SORBONNE 
UNIVERSITY, PARIS
Ocean temperature 
and salinity are key 
climate variables for 
understanding and 
tracking global and 
regional changes in the 
ocean and atmosphere. 
Their continuous 
monitoring provides 
better insight into 
regional to global-scale 
changes in weather and 
climate patterns and 
helps disentangle 
variations from 
anthropogenic and 
natural forcing.

Historically, the 
instruments used for 
monitoring ocean 
temperature and 

salinity took frequent 
samples, mostly from 
the upper 700 m of the 
ocean. A big revolution 
came in the early 2000s 
with the introduction of 
Argo (Array for Real-
time Geostrophic 
Oceanography) floats 
that could collect 
samples from the upper 
2,000 m of the ocean.

Recently, two more 
programmes have been 
launched to monitor 
ocean bio-geo 
chemistry through the 
Biogeochemical-Argo 
and Deep Argo 
programmes to sample 
the full ocean depths to 
close the planetary 
budgets of heat and 
freshwater and the 
global sea-level budget. 
These are all in-situ 
instruments that can 
monitor changes in the 
ocean subsurface.

Currently, we have 
little data related to the 
deeper ocean that is 
insufficient to reduce 
the uncertainties in key 
climate variables and 
hence the planetary 
budgets. Better and 
more robust monitoring 
of the ocean with 
advanced scientific 

technology will help us 
prepare better national 
policies for the marine 
environment. It will, at 
the same time, increase 
the accuracy of monsoon 
and extreme event 
predictions (for example 
marine heatwaves and 
tropical cyclones). 
Robust and continuous 
ocean monitoring also 
fills the knowledge gaps 
of the past, present,  
and future climate 
variability.

Proactive ocean 
governance 
systems needed
 ANDREA 
BRYNDUM-
BUCHHOLZ, 
FISHERIES AND MARINE 
INSTITUTE, MEMORIAL 
UNIVERSITY OF 
NEWFOUNDLAND, ST. 
JOHN’S, CANADA
The climate emergency 
is putting ocean 
governance to the 
test—a test that is 
critical to pass to 
ensure a healthy and 
resilient ocean that 
continues to support 
billions of people with 
food, livelihoods, and 
well-being.

Ocean governance 

is complex. It acts on 
local to international 
scales and involves 
many actors, each with 
their own goals. The 
response of ocean 
governance systems to 
the crisis of climate 
change and others 
afflicting the oceans 
largely remains 
inadequate. One 
prominent example is 
the dispute over fishing 
quotas between Iceland 
and the EU. This is in 
response to an 
emerging and lucrative 
Atlantic mackerel 
fishery in Iceland; a 
fishery that has not 
existed until recently 
in that region and has 
historically been 
dominated by EU 
fishing nations further 
south. The shift in the 

Don’t exploit deep sea yet

DEBATE

The world needs quality deep-sea data, effective governance systems, and global ocean 
treaties before carrying out mineral mining of seabeds
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distribution of Atlantic 
mackerel caused the 
existing governance to 
become ineffective, as it 
lacked the flexibility to 
account for climate-
driven shifts in the 
population. As a result, 
the mackerel in the 
region has been seeing 
uncontrolled 
harvesting. 

Proactive and 
adaptive governance 
systems need to be put 
in place to limit or 
mitigate the impacts of 
climate change on the 
ocean and its fisheries. 
The good news is that 
many existing fisheries 
management tools and 
approaches can be 
enhanced to integrate 
and be adaptive to the 
effects of ongoing 
climate change. In 
fisheries management 
on a national scale,  
the approach of 
ecosystem-based 
fisheries management 
(EBFM) can be 
enhanced to account for 
climate-driven changes 
in fish populations and 
their habitats. 
Essentially, climate-
enhanced EBFM 
explicitly considers the 
impacts of climate 
change on marine 
ecosystems and the fish 
populations targeted by 
fisheries to sustain 
healthy marine 
ecosystems.

Strengthen 
existing treaties
CATHERINE 
BLANCHARD, 

POST-DOCTORAL 
RESEARCHER, ROYAL 
NETHERLANDS 
INSTITUTE FOR SEA 
RESEARCH
While deep-sea mineral 
exploitation has not yet 
started, contractors have 
been granted exploration 
licences by the inter-
governmental body 
regulating deep-sea 
mineral activities, the 
International Seabed 
Authority (ISA) since 
2001. This means that 
contractors have been 
going to sea to explore 
the commercial potential 
of different minerals in 
various areas of the deep 
seabed. Regulations for 
the exploration of 
different minerals have 
been adopted by ISA, 
and negotiations are 
currently underway to 
develop regulations for 
their exploitation. ISA 
plans to finalise the 
exploitation regulations 
by mid-2023. It would 
then not be surprising to 

see some contractors 
submit their plans of 
work for exploration 
shortly thereafter.  

To protect the oceans, 
ISA has, among other 
measures, started 
developing Regional 
Environmental 
Management Plans 
(REMPs), policy 
documents that set out a 
region-specific 
framework for decision-
making. A recent study 
shows that important 
knowledge gaps still 
exist regarding the deep 
seabed. We know that 
pelagic (open oceans) and 
benthic environments 
(deep sea zone) influence 
one another, but the full 
scale/extent of such 
interactions is yet to be 
fully understood. 
Further, our ability to 
predict species and 
ecosystems’ responses to 
stressors is limited.  
The absence of clear 
references to climate 
change in existing texts 
from ISA has been 
underlined by scientists 
and other stakeholders, 
who have urged the 
Authority to better 
embed climate change 
considerations in 
relevant instruments.

It is often suggested 
that an international 
treaty to protect the 
oceans from the impacts 
of climate change should 
be negotiated. I do not 

believe that such an 
instrument will be 
developed, at least not 
for now. This does not 
mean that the issues of 
climate change and the 
oceans will be left 
unregulated. The best 
regulatory strategy at 
the global level would be 
to strengthen existing 
ocean-related and/or 
climate change-related 
instruments and 
frameworks. 
Furthermore, one should 
not under-estimate the 
work that can be done 
through a resolution or 
other initiative of a 
Conference of the 
Parties to strengthen 
the link between climate 
change and the oceans. 

In the specific context 
of deep-seabed mining, 
the best strategy would 
be to ensure that climate 
change considerations 
are embedded in the 
exploitation regulations 
currently being prepared 
by ISA, as well as in 
REMPs, to ensure that 
climate change 
responses are specific to 
the unique reality of the 
different seabed regions. 
By embedding climate 
change and ocean 
considerations in 
existing instruments, it 
would strengthen the 
connectivity that exists 
between both issues and 
provide coherence 
between regimes.
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Endless 
parleys

T HE LATEST round of the 
World Trade Organization 
(wto)'s ministerial confer-

ence would be remembered for what 
it could not achieve. Held at  
Geneva, Switzerland on June 12-16 
after a gap of five years due to the 
covid-19 pandemic, the 12th ministe-
rial conference sought to address 
problems such as intellectual  
property rights for vaccines against 
the coronavirus, fisheries subsidies 
and wto reforms. But despite being  
extended by a day to force an  
outcome, it offered little to cheer 
about for developing countries.

A case in point is the proposal to 
waive the Agreement on Trade-
Related Aspects of Intellectual 
Property Rights (trips)  for covid-19 
vaccines and drugs, put forward by 
India and South Africa in 2020. 
After two years of resistance from 
rich countries, the members agreed 

on a diluted version of the proposal, 
that limits waiver to vaccines (see 
“India finally gives in on trips 
waiver”, p42). Though Union  
Minister of Commerce Piyush 
Goyal celebrated this outcome in a 
press briefing, saying it will "boost 
vaccine equity, accessibility and 
affordability by enabling the ease of 
authorisation to produce patented 
vaccines", experts are less 
enthusiastic. “True intellectual 
property waiver, proposed by India 
and South Africa and supported by 
other countries in October 2020, 
demanding to cover all covid-19 
medical tools and involving all 
countries did not materialise,  
despite pandemic (sic) claiming 
millions of lives,” Christos Christou, 
international president of non-
profit Médecins Sans Frontières, 
said in a statement. 

Another key issue that assumes 

urgency in the context of the food 
crisis brought on by the Russia-
Ukraine war is of public  
stockholding. This policy tool is 
used by governments to procure, 
store and distribute food—for 
example, India’s public distri-
bution system (pds) for subsidised 
distribution of food grains—to 
ensure food security. wto considers 
public stockholding subsidies as 
distortions to trade and places on 
them a cap of 10 per cent of the 
value of production.

Ahead of the conference, devel-
oping nations had pressed for a 
permanent resolution on the issue. 
However, wto merely pushed it to 
the next meet. “India wanted a 
permanent and long-term solution 
to the pending issue, but the 
consensus between the countries 
could not be achieved,” a member 
of India's negotiating team tells 

TRADE/NEGOTIATIONS 

Despite some progress on 
access to COVID-19 

vaccines and fisheries 
subsidies, WTO ministerial 

conference fails to bring in 
major reforms that would 
help developing nations 
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Down To Earth (dte) on condition 
of anonymity.

“One of the key demands from 
the developing countries’ was 
flexibility from harmful wto rules 
(on public stockholding) that also  
constrain their ability to invest in 
domestic production in agriculture, 
limiting their food security,”  
Deborah James, Director of 
International Programs at the 
US-based Center for Economic 
and Policy Research, tells dte. She 
adds that rich countries—who 
have much higher farm subsidies 
than developing nations—blocked 
the chances of a deal. “Instead, the 
members agreed to a paper on food 
insecurity, which does not deal 
with the fundamental problems,” 
adds James, who is also coordinator 
of Our World Is Not For Sale, a 
global network that advocates for 
multilateralism. 

SHORT-SHRIFTED 
In recent years, experts have been 
increasingly pointing to the wto's 
inability to deliver outcomes  
and calling for reform of the organi-
sation. Hence members committed 
to improve the way wto works in  
discussions, negotiations and moni-
toring. The revival of the dispute 
settlement system, defunct since 
2020, was also discussed. This will 
“unlock better trade results for  
developing countries,” the Union 
Ministry of Commerce & Industry 
says in a June 17 press release. 

However, “wto does not even  
mention the development agenda, 
which would have brought about 
real reform," says James. She says 
the developed countries’ aim for 
“wto reform” includes breaking de-
veloping nation solidarity, abandon-
ing the development agenda, and 
pushing through plurilateralism.

WIN FOR SMALL FISHERS
One long-standing issue that saw 
some resolution was of fisheries 
subsidies.  It was first brought up 
in 2005 by developing countries, 
who said massive government  
subsidies doled out for the sector 
have led to overfishing and illegal 
practices. The draft deal at the  
conference retains the subsidies, 
but bans grants that support  
overfishing and curbs those that 
contribute to illegal, unregulated 
and unreported fishing. 

Some provisions, however, 
evoke concern. “The good part is 
that the fishers in India and other 
developing countries are able to 
retain their rights to subsidies 
and livelihood. The demand to  
extend the territorial restrictions 
for small fishers from 12 nautical 
miles (22.22 km) up to 200  
nautical miles (37,062 km) has  
also been formalised,” Pradip  
Chatterjee, convener of the  
National Platform for Small Scale 
Fisheries, a  forum for small  
fishers’ organisations, tells dte. 
“However, the provisions entitle 
equal access to subsidies for small 
and artisanal fishers engaged in 
commercial activities. This in-
cludes fishers with mechanised 
boats that fish 80 per cent of the 
marine resources,” he explains. 

“The deal has certainly not  
levelled the field for the fishing 
community,” says Ranja Sengupta, 
senior researcher at Third World 
Network, an international non-
profit that works on issues of social 
development in the global South. 
Rich countries will continue to 
take advantage of subsidies at the 
cost of poor fishers. The draft deal 
has a shelf life of two years, after 
which access to subsidies can  
vanish, she says.  DTE 

     
  @down2earthindia

WTO's 12th 
Ministerial 
Conference 
was held at 
a time when 
there are 
increasing 
concerns 
about its 
ability to 
deliver 
outcomes
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PATENTLY ABSURD/LATHA JISHNU

FOR SHEER bombast it would be hard to 
beat Piyush Goyal’s claims on the outcome 
of the World Trade Organization (wto)’s 12th 

ministerial conference (MC12) in Geneva. 
According to the Union Minister of Commerce & 
Industry, India saved the day for the world and 
wto by taking the lead on the negotiations and 
“ensured benefit for the world’s masses.”  By 
being at the centre of the conference, “it turned 
the tide of negotiations from full failure, gloom 
and doom to optimism, enthusiasm and 
consensus-based decision,” he said. No other 
country among the 164 members of the apex 
trade body made such an embarrassing claim; 
the only other cry of triumph has come from 
wto’s director-general Ngozi Okonjo-Iweala, who 
hustled countries into accepting compromises. 

Goyal, of course, was grandstanding for the 
domestic audience. From claiming that under 
the constant guidance of Prime Minister  
Narendra Modi, India had been 100 per cent 

successful in portraying the priority issues for 
the developing world to boasting that the coun-
try could no longer be arm-twisted, it appeared 
that MC12 was an incredible victory of New 
Delhi’s strategy. It is telling, however, that  
Goyal lists the achievement on the critical  
waiver of wto’s Agreement on Trade-Related 
Aspects of Intellectual Property Rights or trips, 
a key demand of India along with South Africa 
and a host of other developing countries, almost 
at the bottom.  

This is because New Delhi has been forced to 
accept a heavily watered down offer by the  
developed countries that bears very little  
resemblance to the original proposal it made in 
October 2020 (see "'Compromise' on trips waiver 
is a sellout", Down To Earth, 1-15 April, 2022). 
New Delhi has been insisting that its more  
comprehensive proposal was vital for developing 
countries to fight the pandemic, but a handful of 
rich nations have opposed it. For India, the out-

India finally gives in on 
TRIPS waiver
The WTO agreement on a limited patents waiver merely restates 
exemptions already available under existing rules 
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come has been a reality check on what is  
possible at wto, where the lobbies of the  
powerful continue to dictate decisions. 

Goyal had said just before MC12 that it is of 
paramount importance for India to commence 
negotiations on therapeutics and diagnostics. He 
had also made it clear that many of the condi-
tions laid down in the draft agreement were not 
acceptable. India’s contention is that vaccines 
are no longer in short supply as sufficient and 
affordable stocks are available across the world. 
It has therefore been arguing that wto members 
should redouble their efforts and commence 
talks on therapeutics and diagnostics in tandem 
with the vaccine issue, since the pandemic is far 
from over, particularly in the poorest countries. 
That has not happened. 

Instead, after heavily contested negotiations, 
members agreed on a deal that removes patent 
barriers around covid-19 vaccines for just five 
years, and postpones discussions 
on extending the waiver to thera-
peutics and diagnostics by six 
months. The deal allows low- and 
middle-income countries (lmics) 
to temporarily bypass patent pro-
tections on vaccines that can be 
manufactured for domestic use or 
export. But a crucial demand in 
the original proposal for waiver of protection on 
trade secrets, copyrights, and industrial designs 
were ignored altogether. 

The new deal actually offers little that is 
worth celebrating, especially as a response to a 
global health emergency. The exemptions it pro-
vides are already available under existing wto 
rules, and all it does is simplify some of the  
notification requirements. In fact, the agree-
ment that was struck on June 17 undermines 
some of the current flexibilities of the trips 
agreement available to all countries; it limits 
export eligibility to just lmics. The spin is mak-
ing these flexibilities look like new concessions. 
Many developing countries appear to have tak-
en the bait, since they have welcomed the deal. 

A cheerleader of the deal is Okonjo-Iweala, 
who has been quoted saying “It’s really exciting 
now to go to those factories that are starting to 
set up all over the developing world and start to 
work with them about how this will actually be 

made real.”  Many public health experts do not 
share her breezy optimism because of the many 
restrictions pushed by the EU, US, UK and 
Switzerland, all of whom are in thrall to Big 
Pharma, in particular to those companies that 
have been successful in developing new-age  
covid-19 vaccines. 

While Goyal might pretend that the outcome 
of MC12 is all to the good and was on account of 
India’s new-found global clout, a more honest 
narrative emerges from his address to the  
co-sponsors of the waiver proposal on June 14, 
when he spoke of the hypocrisy of rich nations 
and the pressures they were mounting. He was 
categorical then that the five-year waiver was 
not practical.  His blunt assessment was that 
“not a single factory, not one” will ever come up 
with such a deal. 

The reason was simple: the five-year waiver 
was too short a period to tap investors, raise 

funds, draw up plans, get equip-
ment and set up a plant. That 
would take around three years. 
Once production started, there 
was the reminder that within 
two years, producers would have 
to bring down exports to the nor-
mal compulsory license level. As 
a result, capacity will remain 

idle. So how would new plants find investors? 
Making a passionate pitch for a holistic  

solution that includes therapeutic and  
diagnostics to fight the pandemic, India had 
urged the co-sponsors to hold firm and not to 
yield to pressure.  But yield they did, and what 
developing countries have secured is a sad deal 
after two years of negotiation. 

It would be less embarrassing if India did 
not make claims that blow up in its face. wto is 
a rough place for developing countries, where 
arm-twisting is the practised sport of powerful 
nations and blocs. Goyal should know this by 
now. If India is still able to safeguard its food 
security requirements, it is only due to the 
peace clause the Group of 33 developing coun-
tries was able to wrest at Bali in 2013. It still 
protects India from being challenged at wto. It 
came through solidarity, and not because of any 
prime ministerial directive from New Delhi. DTE 
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For India, the new 
deal is a reality 

check on the fact 
that the lobbies of 

the powerful 
continue to dictate 
decisions at WTO
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ENVIRONMENTAL  
IMPACT ASSESSMENT

CSE is launching an integrated online and onsite training programme on EIA. The training programme will comprise 
of two parts: Basic learning (online platform) and Advanced learning (at our residential campus). The course is 

designed to provide an overall understanding of the EIA process which includes theoretical knowledge via lectures 
from experts and firsthand experience through group exercises, discussions and case studies.

PART A: BASIC LEARNING (ONLINE 
PLATFORM), JULY 26-AUGUST 4, 2022
l  Includes sessions on methodology 

for preparing an EIA, approach for 
baseline data collection, identification 
and assessment of impacts alongwith 
the Environmental Clearance process 
and understanding of EIA process and 
legislation from developed countries.

l  Conducted on Moodle Platform where 
participants will be provided with reading 
/ audio-visual training material which they 
are expected to self-study.  
The course material will be for the 
duration of 2-3 hrs/day.

PART B: ADVANCED LEARNING (ONSITE), 
SEPTEMBER 13-16, 2022
l  Includes practical experience on assessing 

impacts for different sector projects and 
developing their Environmental monitoring & 
management plans; 

l  Hands on experience of presenting case to 
committee members for environmental clearance;

l  Review of EIA reports;
l  Understanding of Risk assessment studies; 
l  Working on case studies through group exercises 

and role play.
l  Conducted at CSE’s residential campus, Anil 

Agarwal Environment Training Institute (AAETI) in 
Tijara, Alwar, Rajasthan.

CERTIFICATE OF COMPLETION WILL BE AWARDED FOR BOTH PROGRAMMES

Part A (online): Rs 3500/- (Indian participants)
                        $ 100/- (Non-Indian participants)

COURSE FEE

Part A+B (online+ onsite): Rs 22,500/- (Indian participants)

Fees include boarding and lodging costs and training kit fees,  
it does not include to & fro Delhi travel from your respective location cost.

MD. MOSTAK AL FARHAD   |   Email: md.mostak@cseindia.org   |   Mob: +91-9038775372

FOR ANY QUERY, KINDLY CONTACT THE TRAINING COORDINATOR

 

AAETI

INTEGRATED ONLINE AND ONSITE 
TRAINING PROGRAMME ON

PROGRAM DESIGN
WHO CAN APPLY
Industry professionals; 
environment consultants; 
environment engineers; 
researchers; academicians 
and students aspiring 
to work in the field of 
environment.

LAST DATE TO APPLY

July 22, 2022

INTEGRATED ONLINE AND ONSITE 
TRAINING PROGRAMME ON
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Bioacoustics can help  
track faunal diversity P46

Recent accidents at chemical 
factories must evoke concern P52

The often discarded watermelon 
rind is a healthy food source P54

 DOWNTOEARTH.ORG.IN 1-15 JULY 2022 DOWN TO EARTH  45  

Palette
WHAT’S INSIDE

RECOMMENDATIONS

How do you escape the wrath of wolves and 
bears in the dense forests of Serbia? The Indian 
audience of Netflix will find out this month, as it 
helps actor Ranveer Singh survive a dangerous 
adventure. Ranveer vs Wild with Bear Grylls, the 
first Indian interactive special on the streaming 
platform, follows the same format as British 
adventurer and television presenter Grylls’ You 
Vs Wild series. Here, the viewer decides the 
direction that the film takes by making one of the 
two choices for the presenter. What is in store 
for Singh and Grylls? To find out, tune into Netflix 
on July 8.

In February 2020, scientists in Jerusalem broke the news of seven 
date palm trees growing from 2,000-year-old seeds preserved in 
the Judean desert. This breakthrough opened up a whole new area 
of scientific study, based on the ability of seeds to “hack” time and  
ensure survival of certain plant species through seasons, years 
and maybe millennia. In The Age of Seeds: How Plants Hacked Time 
and Why Our Future Depends on It, Australian science writer Fiona 
McMillan-Webster explores the implications of this trait. 

In 2018, the hunt and killing of the “maneater” tigress Avni, originally 
named T1, in Yavatmal, Maharashtra, made global headlines. 
Activists and wildlife lovers termed the hunters as bloodthirsty 
and ruthless, while their adversaries highlighted that the hunt had 
become necessary because of the terror that Avni had spread for 
more than two years in  the region. Private hunter Nawab Shafath 
Ali Khan, who led the operation, shares his side of the story in Avni: 
Inside the Hunt for India’s Deadliest Maneater.

BOOKS

RADIO SERIESDOCUMENTARY
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W HEN DANIELLE Rappaport, a forest 
scientist from the US, set foot in the 
Brazilian state of Mato Grosso in 2016, 

she found patches of the Amazon rainforests 
resembling ecological graveyards. With sparse 
trees, these sites had witnessed fires mostly set by 
humans in the past two decades. Rappaport, who 
was then a doctoral candidate at the University of 
Maryland, wondered what this degradation meant 
for animal biodiversity. She began a series of 
experiments to record the “animal orchestra” or a 
collection of animal sounds.

The idea was to gauge how human activities 
impact animal biodiversity. “Every sound-
producing species has a distinct sound signature,” 
Rappaport, who is now co-founder and chief 
research and innovation officer at the global 
learning and investment platform Amazon 
Investor Coalition, tells Down To Earth (dte). By 
listening to them, we can estimate the diversity of 
animals in a region, she says. Typically, scientists 
survey biodiversity by physically visiting the 

Palette/SCIENCE

Forest 
orchestra

Bioacoustics is an accurate 
tool to track faunal diversity  

and has become more 
relevant now as extinction 

threat, chiefly driven by human 
activities, looms large   
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forests and noting the species 
encountered; but the process is 
time-consuming and expensive. 
Most importantly, hard-to-detect 
organisms, such as insects, tend to 
slip under the radar. 

So, between September and 
October 2016, Rappaport and her 
two colleagues set up microphones 
and sound recorders across 39 
burned or logged forest sites in the 
municipalities of Nova Ubiratã and 
Feliz Natal. The trio hiked through 
the forests, armed with a compass, 
clinometers (to measure the slope 
of a specific terrain and the height 

of  building or tree), densiometer 
(to determine canopy thickness or 
density) and rgb cameras (to create 
images that replicate human 
vision, capturing light in red, green 
and blue wavelengths for accurate 
colour representation). On reaching 
a site, the team would strap 13 
sound recorders with microphones 
on trees about 1.4 m from the 
ground. Five days later, they would 
move to the next site, repeating the 
process. The exercise continued till 
they covered all 39 sites.

Of the 39 surveyed sites, 15 
witnessed fires between 1999 and 
2014; nine saw multiple fires; and 
three burned at least five times 
over that period. “Repeated fire 
from climate change and unsustai-
nable economic pressure on  
Amazon forests is cannibalising 
the habitat available for  
non-human animals, such as birds, 
amphibians, insects, primates and 
bats—causing the Amazon ecosys-
tem to teeter on the brink of eco-
logical collapse,” Rappaport tells 
dte. The remaining 24 sites were 
affected by logging. In 2010, Moto 
Grosso had 50.7 million hectares 
(ha) of natural forest, covering 56 
per cent of its area. By 2021, it had 
lost 527,000 ha of the cover, as per 
Global Forest Watch, an 
open-source web app that monitors 
global forests in near real-time. 

The exercise yielded a cumula-
tive 214 full-day sound records. 
This, however, was only the begin-
ning of her six-year-research. In 
2019, Rappaport joined forces with 
Anshuman Swain, who was then a 
PhD student at the university. The 

team spent eight months analysing 
the sounds by processing them 
through the software, which also 
plots the frequencies of sounds 
against time. This takes the form 
of graphs, helping them visualise 
the diversity of sounds at every 
hour of the day.

The analysis showed that forest 
fires inflicted more damage than 
logging, “Fires leave lasting effects. 
The sounds we recorded were 
quieter and more homogeneous. We 
could hear the same few sounds,” 
says Swain, who recently 
completed his PhD and is now a 
junior fellow at the Harvard 
Society of Fellows, Harvard 
University, US. Fires resulted in a 
reorganisation of the animal 
communities, with a diverse 
community being replaced by a 
low-diverse population, he adds.

They also saw that insects are 
more powerful markers of forest 
degradation than birds. “We saw a 
bigger reduction in the number of 
insect sounds. They also appear to 
be more vulnerable to fires and log-
ging,” Swain explains. Birds can 
fly away, but not all insects can. 

INCREASED RELEVANCE 
In recent times, more scientists 
have turned to sound recorders or 
microphones to capture animal 
sounds. The technology is bene-
ficial for the Global South, which 
lacks funds to conduct the conve-
ntional means of surveying biodi-
versity, Swain points out. This is 
especially true for places like 
Brazil, India, Indonesia and 
Africa, which are home to vibrant, 
diverse rainforests, he adds. 

The threat of extinction of 
species, driven largely by human 
activities, has also triggered 
interest in the field. As such, the 
technology which developed in the 

Pooja 
Choksi, 
a PhD 
candidate 
at Columbia 
University, 
US, and 
two fellow  
students, 
visit India 
regularly to  
understand 
biodiversity 
through 
sounds in 
human-
dominated 
and 
protected 
landscapes 

THE TECHNOLOGY IS PARTICULARLY BENEFICIAL FOR 
THE GLOBAL SOUTH, WHICH LACKS FUNDS TO 
CONDUCT THE CONVENTIONAL MEANS OF 
SURVEYING BIODIVERSITY
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20th century, with the invention of 
sound recorders and spectrograms, 
is now finding application in 
ecological research—from gauging 
impact of anthropogenic activities 
(such as noise pollution) on species 
to understanding animal behavi-
our to estimating populations. 

For instance, Simon Butler, an 
associate professor at the Univer-
sity of East Anglia, recorded a de-
cline in sound diversity after 
analysing bird data of 620 species 
in North America and 447 species 
in Europe from 1996 to 2018. The 
data, he says, was sourced from 
citizen scientists. “Each year, the 
observers go birdwatching in late 
April through to early June, the 
breeding season for birds. They 
make a note of all the species that 
they detect and their numbers,” 
Butler says. He and his team 
converted this species data (in 
numbers) into bird vocal record-
ings or soundscapes. For example, 
if five skylarks were recorded on 
the survey in a site, scientists 
would create five 25 second sound 
files. If the number of individuals 
detected at a site declines over the 
years, fewer sound files are insert-
ed in the soundscape for successive 
years. After reconstructing the 
soundscape, the team measured 
the intensity of sounds and their 
distribution across frequency 
bands over the years in the sur-
veyed sites. The recordings showed 
that the sounds had become qui-
eter and more homogenous.  

A healthy sonic diversity should 
possess a range of frequencies, from 
low pitch to high pitch, different 
tempos, from a well-spaced pulse to 
pulses rapidly moving back and 
forth, says David George Haskell, 
an American author and professor 
of Biology and Environmental Stu-
dies at Sewanee, The University of 

the South, US. “Maybe an analogy 
to this is thinking about the diver-
sity of human voices in a particular 
community,” he explains.

Other studies have corroborat-
ed Butler’s findings. In 2021, Aus-
tralian researchers discovered that 
the critically endangered Regent 
honeyeater, a nectar-feeding bird, 
was losing its song culture. 

Two forms of vocals are 
common in birds: calls and songs. 
Calls are not necessarily melodious 
but often convey meaning, says 
Manjari Jain, associate professor 
at the Indian Institutes of Science 
Education and Research (iiser),  
Mohali. Some birds produce calls 
to inform their peers of where they 
can find food. Songs are more 

melodic, but they are primarily for 
display:  to attract mates or warn 
other birds of trespassing. 
Juveniles learn songs from their 
adults. This loss of language 
mirrors the plummeting 
population of Regent honeyeaters. 

In 2013, Jain began working on 
Jungle babblers, a bird that exists 
and hunts in groups of six or seven, 
earning them the name “seven sis-
ters”. These ash-brown birds can 
be easily spotted in urban areas of  
north India. “This makes it easier 
as we do not have to visit forests,” 
she notes. Jain and her team fol-
lowed the birds for years, recording 
their calls using sound recorders 
and microphones. To understand 
the bird's behaviour, they needed 

SOUND TECHNIQUE
From placing of sound 
recorders to analysing  
data through artificial 
intelligence-enabled 
software, bioacoustics 
requires accurate 
calibrations and  
takes time     
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context too. For that, Jain and her 
team physically observed the send-
er (the bird making the call) and 
the receiver (the bird responding to 
the call). The experiments helped 
the team found that when Jungle 
babblers hunt, a member takes an 
elevated position, producing a very 
soft call. “We suspect that this bird 
dons the role of a security guard. 
The soft calls could be its way of 
conveying that all is well. But in 
the presence of a predator, it pro-
duces an alarm call. The group 
then responds by scurrying for cov-
er,” she adds. Overall, the team 
identified 15 call types connected 
with a host of social behaviours 
such as group movement, brood 
care, foraging,  vigilance and ag-

gression. Eight of these calls (53 
per cent) likely indicated vigilance. 
They published these findings in 
Behavioral Ecology and Sociobiol-
ogy in 2021.

VV Robin, assistant professor 
at iiser, Tirupati, uses bioacoustics 
to identify birds. Once his team 
collects recordings, they feed the 
data into a commercially available 
software powered by machine lear-
ning, a type of artificial intelli-
gence, which detects a species by 
comparing the new sound data 
with a library of sounds of known 
species. “We can also recognise 
individuals within some species 
like Sholakili, a blue-grey coloured 
bird,” says Suyash Sawant, a 
member of Robin’s research team. 

These birds are concentrated in 
Nilgiri hills and Annamalai-
Palani hills in Tamil Nadu; South 
Wayanad hills in Kerala; and in 
southwest Karnataka.

UNDERWATER SOUNDS
The technology can also be used 
underwater. Isha Bopardikar, a 
researcher in Robin’s lab, has been 
visiting the Sindhudurg coast of 
Maharashtra since 2014 to spy on 
Indian Ocean humpback dolphins 
and Indo-Pacific fin-less porpoises. 
Both species are threatened by 
anthropogenic pressures such as 
habitat degradation and accidental 
mortalities due to by-catch.

Every year, between October 
and May, Bopardikar ventures up 

INSTALLATION: A few days
Placing sound recorders in forest 
(or hydrophones if the study is on 

underwater species) that can track a 
wide range of sounds, including those 
beyond the hearing range of humans

RETRIEVAL: 4-5 days
About five days later 

(the duration can vary 
depending upon the 

study) the devices are 
retrieved

PRE-PROCESSING: A few 
hours to days

The background sounds 
(rain, wind) are removed 

from the recording through 
software

PROCESSING 
A spectrogram—

graphical image of sound, 
a visual representation of 

sound frequencies—is 
generated 

ANALYSIS: 8-12 months 
Based on the frequencies—each animal 

produces a signature sound—software 
using artificial intelligence estimate the 
diversity and population of species. AI is 

required because the recordings run into 
hundreds of hours and to analyse them 

physically would be extremely tedious 
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to 6 km into the Arabian Sea. The 
crew has a suite of gadgets—acous-
tic equipment, gps and a range 
finder to measure the distance. In 
the sea, they drop the hydrophones 
—waterproof microphones—into 
the water while the recorders at-
tached are on the boat. “Many 
aquatic animals have evolved to 
use sound as primary mode of com-
munication,” says Bopardikar.

 Nachiket Kelkar, head, 
Riverine Ecosystems and 
Livelihoods programme at Wildlife 
Conservation Trust, Mumbai, uses 
bioacoustics to study the popula-
tion, behaviour and anthropogenic 
impacts on the endangered Ganges 
river dolphin. These animals inha-
bit the Ganga, Brahmaputra and 
Indus systems which are sediment-
rich and hence poor in visibility. 

The Ganges river dolphins are 
essentially blind and emit sounds 

in the ultrasound range, at 65-75 
kilohertz, which is way beyond the 
human hearing range. They pro-
duce clicks, which sound like some 
drill operating distantly in the 
background, explains Kelkar.  

Kelkar and his colleagues 
studied how boats and tourist 
vessels impacts these dolphins. 
The analysis shows that noise 
from the propellants and engines 
could be interfering with the 
dolphins' communication and 
navigation. The team was able to 
record how dolphins reacted 
before, during and after the ship 
passed them. “If we are in a 
crowded place, we speak louder. 
We saw something similar in 
dolphins,” he says, adding that the 
dolphins tried to change the sound 
pressure of their clicks. But dolph-
ins accustomed to loud noises 
simply reduced their activity. This 

could lower their chances of 
finding prey. He published the 
study in 2019 in Scientific Reports.

“I think bioacoustics has taken 
off in a big way in wildlife monitor-
ing in India in the last 10-12 
years,” Kelkar says. Robin, how-
ever, believes that bioacoustics’ 
reach is limited, mainly due to 
fund shortage. “Most of the equip-
ment is manufactured abroad; and 
hence costs are high and importing 
equipment is a slow process lead-
ing to delays in projects,” he says. 

“It is paradoxical that humans 
are both creators and destroyers. 
We have got beautiful languages, 
and incredible music: it is beauti-
ful; it is sophisticated; it is com-
plex. So we are champions of 
sound, but we are also destroyers. 
We are destroying the sounds of 
the living Earth,” says Haskell. DTE

    @rohinikrish9  

POOJA CHOKSI, Sarika Ann Khanwilkar and Vijay 
Ramesh recced the forests of Western Ghats and 
central India between May and June 2018 to assess 
bioacoustics as a tool for addressing the effects of 
ecological restoration, Ramesh tells Down To Earth. 
The trio are PhD students at Columbia University, US, 
and have founded “Project Dhvani” to understand 
biodiversity through sounds in human-dominated 
and protected landscapes across India. 

Almost all of India's natural landscapes are shared 
between humans and animals, if not completely 
dominated by humans, says Choksi. "For example, the 
Western Ghats are home to several endemic species 
while central India is a global tiger conservation 
landscape. But they are home to humans, too. Given 
land-use pressures, it is crucial to study them," she 
explains.  The project, she adds, aims to find solutions 
that benefit both wildlife and humans.

The team records animal sounds in different 
landscapes—from timber and fruit tree plantations 
to degraded forests and village forests—and 
measures how they vary with landscapes. Recorders 
from degraded forests typically capture music, sirens 
from plantations and vehicles and some bird sounds, 
the founders explain. The trio typically spends at least 
two seasons on a site every year or every other year. 
Their work is supported by the National Geographic 
Society, US; the Rufford Foundation, UK; and the Earth 
Institute at Columbia University, among others.  

The project has come a long way since 2018 and 
the team has expanded its goals. “We are looking at 
how species use habitats and how their behaviour 
varies from one habitat to another,” says Ramesh. 
Currently, they analyse the  sounds manually, 
but hope to use machine learning and artificial 
intelligence soon.   

PROJECT DHVANI 
An initiative by three doctoral candidates to understand biodiversity in 
human-dominated and protected landscapes across India
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IT SEEMS that India has failed 
to learn from the Bhopal gas 
disaster. Why else would 

explosions, fire accidents and gas 
leaks in chemical factories be still 
reported, almost routinely, from 
across the country, even four 
decades after the world’s worst 
chemical accident in history? A 
case in point is the recent 
explosion at a chemical factory in 
Akkireddygudem, a village in 
Eluru district of Andhra Pradesh. 
The explosion sent up huge balls of 
fire on the midnight of April 13, 
killing six workers and causing 
severe burn injuries to 12 others. 
When we wanted to examine  
the potential consequences of 
exposure to the chemicals, we 
realised that the company was 
shrouded in mystery.

On the morning of April 14, 
when the district officials, police, 
local leaders and village residents 
arrived at the site, nobody could 
tell the media what the company 
was manufacturing or what really 
happened and how. The factory 
officials, including the chemists, 
were conspicuous by their absence 
at the scene. Later, some media 
reports said that Porus 
Laboratories, originally set up as 
a sugar mill, was converted into a 
chemical factory in 1995, with 
four units in the village and 150 
to 450 employees. The company 
was reportedly manufacturing 
various chemicals. It executed 
one reaction step at the 
Akkireddygudem factory and 
another at its factory in 

Visakhapatnam, and then 
exported the finished 
product to the US to be 
used as an additive in 
polymers in aircraft 
wings. All the ingredients 
and end compounds are IL
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NEXT BHOPAL 
AWAITS

Recent accidents in chemical 
plants expose large flaws in 

regulation of India’s vast chemical 
industry and emergency planning 

K NAGAIAH, G SRIMANNARAYANA  
AND PHANIRAJ G
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highly inflammable, hazardous 
and toxic when exposed to water-
bodies, soil and cattle, but workers 
did not seem to know much about 
the chemicals or the finished 
product, let alone the procedures 
for safe handling the materials. 

Though some residents believed 
that the accident was caused by 
the leakage of chemicals, no 
information was available on what 
led to the explosion that night; why 
the factory did not have sensors to 
trigger fire alarms; or why no shift 
chemist was on duty at the time of 
accident. When we looked up for 
details, not much information was 
available about the company or 
chemicals it was handling and 
manufacturing.

The lack of such crucial 
details in the public domain is 
common to most private 
companies in the country. But 
it raises the question why 
India does not mandate 
chemical companies to 
maintain the international 
standard of Material Safety 
Data Sheet (msds), which has 
the procedures on how the 
chemicals must be transported, 
handled, stored fire reactivity 
status and also states the toxicity. 
The aim of msds is to help the 
workers, management, fire 
fighters, hospitals, police and 
public with information needed in 
case of accidents or other 
eventualities. The governments 
must thus immediately formulate 
the Indian version of msds and 
mandate all chemical companies to 
adhere to it. Such a step is 
particularly important as chemical 
companies usually employ low-
skilled labourers without providing 
them proper training. 

Besides, several chemical 
companies are located in villages, 

where they can easily flout laws or 
bend them to suit their interest. 
The Akkireddygudem residents 
have been agitating for years 
against the company for polluting 
their water sources through the 
release of chemicals, for causing 
black soot pollution that descends 
on their houses and for affecting 
their agricultural yield. Now, after 
the accident, instead of asking for 
compensation, they are offering 
money to the company so that it 
shuts up shop in the village. So, 
the governments must enact laws 
to shift these companies to 
designated industrial estates, 
where they would operate under 
the tight vigil of the fire, pollution 
boards and regulatory authorities 

and their risks can be managed 
efficiently. Regular inspections 
must be conducted by engineers to 
certify boilers, reaction equipment 
and sensors and the reports must 
be uploaded online for access to all 
government departments as well 
as the public. In the three months 
since the Akkireddygudem inci-
dent, at least five accidents have 
occurred in Dahej and Vadodara in 
Gujarat, Hapur in Uttar Pradesh, 
and Kumrek in Sikkim.

People living in the vicinity of 
such chemical factories need to be 
made aware of safety precautions 
that need to be taken in case of 
accidents. Graphical posters with 
safety precautions written in 
regional languages can be created 

and uploaded on the web or pasted 
in factory premises and across the 
area to spread awareness. 
Schoolchildren and youth should 
be particularly trained. The 
company should conduct regular 
safety drills and place fire alarms 
to alert the public. To ensure safety 
of the workers, special fireproof 
suits must be made available to 
them. Companies should also 
revisit their fire safety protocols 
from time to time with the help of 
expert committees.

The Union government should 
explore setting up a comprehensive 
portal and mobile application for 
industrial safety across the 
country and make it available in 
regional languages. The portal 

should explain the risks, 
hazards, safety protocols of all 
chemical industries located in 
public areas. It should have 
information and instructions 
to fire departments on the 
fire-fighting techniques for 
different chemicals, to 
hospitals on how to treat the 
patients in case there is a 

leakage or exposure to chemicals 
and to police and road transport 
authorities on safety protocols 
should there be accidents in 
transportation of hazardous and 
inflammable chemicals. It’s time 
the governments took an 
aggressive approach to revamp the 
safety procedures for chemical 
companies. DTE  

@down2earthindia 
(K Nagaiah is chief Scientist, the 

Council of Scientific and Industrial 
Research-Indian Institute of 

Chemical Technology, Hyderabad; 
G Srimannarayana is retired 

professor, Department of Chemistry, 
Osmania University, Hyderabad; 
Phaniraj G is IT Professional in 

Boston, USA)

SEVERAL CHEMICAL 
COMPANIES ARE LOCATED IN 
VILLAGES, WHERE THEY CAN 
EASILY FLOUT OR BEND LAWS. 

THEY MUST BE SHIFTED TO 
INDUSTRIAL ESTATES AND 

OPERATE UNDER STRICT VIGIL
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From pickles to jams to  
stir-fried sabzi, watermelon’s  

usually-discarded covering lends 
itself to myriad uses 

VIBHA VARSHNEY

W ATERMELON SEEMS 
an underutilised fruit. Its 
thick rind—the hard, 

green protective covering that 
helps the fruit survive the arid 
conditions where it grows—is 
usually discarded. This results in 
nearly half the fruit going waste. 

Fortunately, frugal homemak-
ers could not bear to see such 
sumptuous volume of the fruit go 
waste or fed to animals, and over 
the years the rind has come to be 
used as food. At our home in Delhi, 
a city where watermelon (Citrullus 
lanatus) is one of the cheapest 
fruits available in summers, the 
rind is used to prepare a stir-fried 
sabzi (see recipe). Cooked in 
mustard oil, the sabzi is crisp and 

pungent and offers a good change 
of taste when one is bored with the 
usual summer fare—the softer 
bottle gourd (Lagenaria siceraria), 
snake gourd (Trichosanthes 
cucumerina) and pointed gourds 
(Trichosanthes dioica). However, 
even in households that use the 
rind to prepare delicacies, it is 
quite difficult to use all of it if the 
quantity of the fruit consumed is 
huge. Faced with a surfeit of 
watermelon rind during the 
covid-19 lockdown, many house-
holds explored traditional recipes 
or innovated to find use for it. 
Since the rind is bland, it lends 
itself to all kinds of recipes.

Social media is now full of such 
recipes for chips, smoothies, 

chutneys, pickles, even jams and 
pancakes. Some netizens use it 
instead of carrot to prepare halwa. 
Others simply add pieces of the 
rind to pulses or salads. I use it in 
place of bottle gourd to prepare 
kapurkand (a sweet similar to 
petha). During summers, a small 
amount of kapurkand with water 
can protect from heat in the same 
way petha does.   

Traditional recipes prepared 
from watermelon rind include the 
kalingada polo, a dosa relished in 
the Karwar region of Karnataka. 
For this, watermelon rind, rice, 
fresh coconut and beaten rice are 
blended to prepare a batter, which 
is kept overnight for fermentation. 
The dosa from this batter is a bit 

DON'T JUST 
CHUCK  

THE RIND 

Cooked in mustard oil, the 
sabzi made of watermelon 

rind is crisp and pungent and 
offers a good change of taste
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thick and can be served with  
coconut chutney. Since the rind 
lends itself to fermentation, it has 
been used to prepare kanji, a north 
Indian fermented drink, and 
kimchi, a fermented pickle popular 
in Korea.  

PACKED WITH NUTRIENTS
The scientific community experi-
mented with the rind, too. Re-
searchers from Avinashilingam 
Institute for Home Science and 
Higher Education for Women in 
Coimbatore, Tamil Nadu, turned 
the rind into paste and mixed it 
with flour of pulses such as 
masoor, moong, channa, soybean 
and added salt and pepper. They 
prepared chips from this batter 

and found them to have a high 
dietary fiber and protein content. 

The rind can also be dried and 
converted into flour which can be 
used along with grain flour for 
baking cookies and cakes. A study 
published in the International 
Journal of Science and Technology 
in January 2013 shows that the 
rind is a better source of vitamins 
(like carotenoid and ascorbic acid) 
and minerals (like potassium) 
than the pulp or the seeds of 
watermelon. This gives an addi-
tional advantage to the fruit since 
its pulp is already loaded with 
some 1,500 phytochemicals, 
antioxidants, non-protein amino 
acids (these help repair body 
tissue) and lycopene (these im-

prove eye and heart health), as per 
US Department of Agriculture.

In India, researchers from 
Andhra Pradesh reported in the 
International Journal of Current 
Microbiology and Applied Sciences 
in 2017 that the watermelon peel 
is rich in iron, manganese, phos-
phorus, calcium, sodium, copper, 
zinc, magnesium and potassium. 
The rind also has high levels of 
vitamins A, B and C. 

It is also rich in the amino 
acid citrulline which has the 
ability to dilate blood vessels  
and improve circulation. The 
study was published in the 
Journal of Chromatography A in 
June 2005. By dilating the blood 
vessels, this amino acid reduces 
blood pressure and increases the 
availability of oxygen in the blood. 

DOMESTICATION HISTORY
Watermelon has a long and 
complicated history of origin and 
domestication. Initially, it was 
believed to have originated in 
South Africa but genetic analysis 
of a specimen from Cape Town 
collected by Swedish naturalist 
Carl Peter Thunberg in 1773 
revealed that this plant was totally 
different from what is cultivated. 
The reason it was considered to be 
watermelon was an erroneous 
classification by an American 
scientist in the 1930s. Archaeologi-
cal remains such as seeds of 
watermelons that date from 5,000 
years ago have been found in 
northeastern Africa. An image of a 
large, striped, oblong fruit on a 
tray has been found in an Egyp-
tian tomb that dates to at least 
4,000 years ago. This and the fact 
that wild and primitive watermel-
ons are found in Sudan and 
neighbouring countries of north-
eastern Africa, suggest that this 
region is the fruit's probable place 
of origin. DTE @vibhavarshney

 
I N G R E D I E N T S
Watermelon: 1
Mustard oil: 2 tablespoons
Cumin (zeera): 1 teaspoon
Turmeric powder: 1/2 teaspoon
Chilli powder: 1 teaspoon
Coriander powered: 2 teaspoons
Garam masala (a mix of aromatic 
spices): 1 teaspoon
Mango powder (amchoor): 2 
teaspoons
Asafoetida: a generous pinch
Salt to taste

M E T H O D
Take the rind of the watermelon and 
remove the green part. Cut the rind 
into thin, long pieces. Boil till they 
turn soft. Squeeze out the water from 
them. Take mustard oil in a pan and 
add asafoetida, cumin, turmeric, 
coriander and chilli powder.  Add the 
rind pieces and mix well. Cover and 
cook for a 10 minutes and switch off 
the flame. Sprinkle garam masala 
and amchoor over the vegetable and 
mix well. The stir-fried sabzi is ready 
to be consumed with rotis. 

RECIPE stir-fried sabzi\
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‘It might be possible to 
find living specimen or 
remains of ape-man’ 
In 2003, a group of scientists discovered an over 
50,000-year-old fossil of a hobbit-like human 
ancestor in the Lio region of Indonesia’s Flores 
Island. Standing at just under 1 m, this new 
species, named Homo floresiensis, had tiny 
brains, a set of teeth disproportionately large 
for its body, no chins and relatively large feet.

Around the same time, GREGORY FORTH, 
now professor emeritus of anthropology at the 
University of Alberta, Canada, was working in 
Flores as an ethnographer. Forth had been on the 
island since the 1980s and had heard stories 
about  sightings of a mysterious species 
which seemed to share a striking 
resemblance with floresiensis. This 
yet-to-be-identified creature, called 
“ape-man” by Forth, is the subject of  his 
new book, Between Ape and Human, 
which records and analyses statements 
of eye-witnesses. In a conversation with 
ROHINI KRISHNAMURTHY, Forth talks 
about the academia’s bias against 
investigations of mystery creatures based 
on testimonies of local people and says most 
species we know have been discovered after 
being first reported by ordinary people and 
not by academic scientists. Excerpts: 
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In your book, you argue that 
living or extinct species can 
remain hidden from science 
for a very long time. Why is it 
hard to document them?
Extinct animals have very slim 
chances of being fossilised. It 
depends on the local geology and 
climate. As for living species, 
academic scientists do not go in 
search of new species. If someone 
finds one, scientists investigate it. 
Also, there are certain institution-
al barriers. Scientists are unlikely 
to win grants or funding based on 
testimonies of local people as this is 
not considered scientific evidence.

Also, finding a living species is 
time-consuming. And then there 
are conventions. When species are 
identified through fossil bones, 
scientists assume they have died 
out. They ask: What is the point in 
going out and looking? A well-
known paleoanthropologist, John 
Hawks, argued it was unlikely for 
a big animal like Homo floresiensis 
to have gone unnoticed. But these 
ape-men are not so big, and they 
live in forests. The most crucial 
point is that the local people have 
noticed ape-men. So, Hawks’ 
assessment is a little arrogant.

Is it possible that ape-men, if 
they exist, remain hidden 
because of the natural 
barriers in the forests?
Flores is a mountainous region and 
is difficult to get around. That 
explains why they have so many 
languages. But if someone wanted 
to investigate whether ape-men 
exist, it could be possible to do so 
with some success. It might be 
possible to find living specimen or 
remains of the species that match-
es the description made by the 
local Lio people. It is also possible 
that a different biological explana-
tion might be found. It is not so 
much about the physical terrain 

BETWEEN TEN and fifteen years previously, one morning about 4:00 A.M., when the 
moon was low over the horizon, Wula arose to relieve herself at the back of the house. 
After opening the door, however, she was stopped in her tracks by the sight of two small 
hominoids near a ra’u tree (Dracontomelon edule) some ten meters (33 feet) away. The 
figures walked around the tree, stopping here and there, 
picking up fruits and eating them. Known in English as the 
Pacific walnut, the fruit of this tree is commonly eaten by 
children throughout Southeast Asia…

Evidently the sound of the opening door did not disturb the 
fruit collectors, who seemed unaware of the woman’s 
presence. Wula quietly went back into the house and roused 
[her husband] Bata and his father, explaining that there were 
what looked like “small children” behind the house. Apart from 
their small size, Wula probably called the creatures “children” 
because, like real children, they were snacking on fallen ra’u 
fruits. But her father-in-law asserted—reasonably enough—
that small children could not possibly be abroad at this hour, 
so they must be lai ho’a (ape-men)—a name Wula had not 
heard before. All three residents went to a back window to 
peer out at the diminutive hominoids. After watching them for 
a while, Bata’s father roused a sleeping dog to drive the little 
ape-men away—because, in Wula’s words, “such things are 
not good.” The creatures then fled in great haste, on two legs, down a bank behind the 
house and disappeared from view. Wula closed her account by remarking how, in spite 
of their small size, the creatures appeared able to move very quickly.

(Excerpted from ‘Between Ape and Human’ with permission of Pegasus Books)

EXCERPT

standing in the way; it is the 
culture of academia. It decides 
which project gets funded. And 
this, in turn, allows certain kinds 
of research to move forward.

You conclude that a latter-
day floresiensis or another, 
similar hominin, appears to 
be the best explanation for 
the Lio ape-man. But you 
also say that you have 
difficulty fully accepting this 
conclusion. Why?
I am a participant in the culture of 
academia. I understand the 

argument I am making is 
controversial. I have received a few 
nasty emails from people saying I 
have done a great disservice to 
science and anthropology. Some 
negative reactions were bound to 
come my way. I also understand 
this kind of inquiry on mysterious 
creatures is held in low esteem in 
academia. It is for these reasons 
that I felt a little uncomfortable. 
Nevertheless, the argument 
stands, and the book stands.  DTE

 
 @down2earthindia

(For complete interview, log on to 
www.downtoearth.org.in)

‘The creatures then fled in great 
haste, on two legs...’

Between Ape 
and Human
By Gregory Forth
Publisher: 
Pegasus Books
Pages: 287 
Price: US $28.95 
(Hardcover)
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CIVIL LINES/RICHARD MAHAPATRA

IN THE last two months, some 70 countries 
have reported public protests over inflation, 
particularly over the rise in food prices. 

Barring the food riots and spate of protests in 
2011-12, the current spell is the most 
widespread in recent history. 

There are distinct surge periods in protests 
across the world in the last decade. Apart from 
in 2011-12, the world also recorded a rise in 
protests in 2015-17. Some were also reported at 
the beginning of 2020, just before the pandemic 
struck. The latest surge that came at the start 
of this year is the fastest to spread, from the US 
to Tunisia to Pakistan. All these spells have 
been triggered by economic crises.

One striking aspect of the current protests 
is the participation of youth. On the face of it, 
this is logical, as nearly two-thirds of the world 
population is below the age of 40; it has never 
been so young.

But this spell is also distinct because it 
revolves around high inflation—specifically the 
rise in food prices. The world is in the middle of 
an unprecedented food crisis triggered by the 
Russian invasion of Ukraine and the rise in 
extreme weather events that bring down overall 
crop production. The central banks of some 30 
countries have already increased interest rates 
to curb inflation; close to 50 countries have 
restricted exports to ensure enough food for 
local consumption and to maintain the demand-
supply balance. In fact, the UK government has 
warned employers to not increase wages, as it 
will lead to more money circulation, thus 
adding to the inflation. In recent weeks, most 
public utility employees have been protesting 
for a pay rise to fight the inflation. The UK's 
rivals, US and China, are huddling to work out 
tariff control measures to curb inflation.  

Food inflation is at its highest in four 
decades for at least 70 countries—both 
developed and developing—for whom regular 
data is available. So, for the first time a 
majority of the world population is experiencing 

such severe food inflation. In some countries, 
this is also the first time that the youth are 
cutting down on food intake or reducing food 
expenditure in some ways, to fight inflation. 
The price rise also means demonetisation of 
income, effectively bringing down real income.    

The rise in food prices pinches as it comes 
after nearly two decades of cheap food 
availability. This is credited to the globalisation 
of the food system. The world became a local 
bazaar, in which people did not bother about 
where the food came from and just enjoyed its 
low prices and easy availability. But now, the 
globalised bazaar has collapsed, exposing 
countries’ fragile food security.

Arguably, the youth have grown up in a free 
market world without even knowing what a 
“restricted economy” means. So, does the 

increase in 
restlessness 
among young 
people hint at 
their growing 
discomfort with 
the free market? 
The long spells of 
unrest are 

definitely not a blip response to a system 
failure. The price rise and increase in youth 
protests are being treated as a sign of the 
deglobalisation process. Many interpret this 
trend as result of the current generation's 
uncertainty about whether future populations 
will have the same security, which brings forth 
the raging issue of intergenerational equality. 

The new trend of deglobalisation is gripping 
countries in the form of welfare-driven political 
discourse, just like globalisation did decades 
ago. In recent years, they have been 
increasingly adopting trade restrictions and 
“local-interest-first” policies. In the last few 
months, companies in the US, UK and in 
European countries are being encouraged and 
incentivised to take up local production of 
commodities. This is the first sign of 
localisation in a globalised world. DTE   

 

@richiemaha

Signs of 
localisation

The rise in youth 
protests against 
high food prices 
are not in response 
to a system failure, 
but a part of  
deglobalisation 

58Civil Lines-CC.indd   5858Civil Lines-CC.indd   58 24/06/22   12:18 PM24/06/22   12:18 PM



RESIDENTIAL TRAINING PROGRAM ON

Date: August 23-26, 2022

Last date to apply: August 15, 2022

Venue: Anil Agarwal Environment Training Institute 
(AAETI), Nimli, Rajasthan

Course Fees: Rs 22,500

With the rapid expansion in industrialization and 
heavy reliance on fossil fuels, India’s coal consump-
tion has more than doubled between 2000 and 
2020; so has its carbon dioxide (CO2) emissions. 

India stands third in the global greenhouse gas (GHG) emissions, 
after China and United States. Its emissions have increased from 
978 million tonnes in 2000 to 2.8 billion tonnes in 2016. 

India’s overall GHG emissions are poised to increase as it de-
velops further with enhanced production from industrial sectors 
such as iron and steel, cement and aluminium, and thus it is im-
portant to avoid the high carbon growth trajectories of the past. 
With growth in India’s economy, increase in energy and material 
demand by industries has become inevitable. In order to realize 
India’s projected carbon emission reduction of one billion tonnes 
between now and 2030, the actions to be taken should happen 
at the fastest pace. For this to happen, industry stakeholders 
should have access to a visionary, realistic and comprehensive 
plan to harness the carbon mitigating potential of their industries 
and sectors.

The courses of the training program are intended to equip 
the industries, regulators and related professionals with the right 
knowledge and skills in meeting their sustainability goals. The 
course covers critical aspects of decarbonisation such as circu-
larity, resource efficiency, carbon capture, utilization and storage 
and adopting cleaner fuels. These solutions will help stakehold-
ers chalk out implementable low carbon pathways for large scale 
industries and sectors.

SOWMIYA KANNAPPAN
Programme Officer,
Industrial Pollution Unit
Email at sowmiya.k@cseindia.org
Phone: + 91 95855 24026

COURSE COORDINATOR

TARGET PARTICIPANTS:
l  Working professionals, consultants and decision 

makers from government and non-government 
institutions

l  Working professionals from large scale industrial 
sectors

l  Academicians and Researchers  working in the field 
of Sustainability and GHG reduction in industries

LEARNINGS FROM THE  
PROGRAMME:
l  Need for industrial sector to accelerate low carbon 

growth for India to meet 2030 target
l  Future of carbon capture, utilization and storage 
l  Role and feasibility of cleaner fuel such as gas, 

biomass and hydrogen for industries to replace 
dirty fuel 

l  Role of circularity to reduce GHG emission from 
industrial sector 

l  Understanding sector specific measures to reduce 
GHG emission including energy efficient  
technologies

l  Role of renewable energy to reduce the burden of 
coal power 

l  International and domestic climate finance for 
cleanertechnologies in industries

l  Enhancing and updating knowledge through  
discussion and interaction with sector experts

LOW CARBON 
PATHWAYS
FOR INDUSTRIAL 
SECTORS
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