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HE LAST FEW years’ Janmashtami cele-

brations have been somewhat sad and

dry, lacking what was a vital part of the

special day for me—incessantrain, pour-
ing from dark, cloudy skies. It doesn’t feel like a
peak monsoon occasion, as it once did. We don’t
spend hours watching water hit the ground, get
bounced back from a hard surface, and return to
dissolve, before the next drop lands on the tram-
poline that our verandas used to be. Without a
downpour, one feels disoriented, instead of re-
living one’s childhood memories of Janmashtami
from the years gone by.

Butthen, Diwali is different too—itjustisn’t the
dark, velvety night where, after thelights, puja and
dinner, you walk around the colony to see the di-
yas and lights at your neighbour’s homes, and how
people have decorated their homes with diyas and
lights. You sit indoors and close the doors, because
the air is acrid and thick with the leftovers of fire-
works. You respond to WhatsApp greetings from
therelative safety of your sealed hedroom.

Our cover story used the work of some of our
best scientists in India and globally, to show how
our relatively dry Janmashtami and our smoggy
Diwali are connected—air pollution reduces the
monsoon. And this year, the El Nifio-Southern Os-
cillation (ENSO) effect will intensify this.

The terrifying truth is that how I feel about
memories of a festival is genuinely irrelevant. In-
dia’seconomyis atstake. People’slives and futures
are at stake—especially the 61 per cent of farmers
who depend onrainfall. Ourlead storyis from Tri-
pura—a part of our country we don’t think of of-
ten. But it could be from another other part—the
impact of poor rainfall on agriculture can only be
a crisis.

ON AIR is not a webzine that bemoans prob-
lems. We suggest what can be practically done,
asyou can see from our story from Guwahati. We
point out how waste burning is a key crisis in that
city, and its impact on wastepickers. But we don’t
giveyou alistofto-dos, because cookie cutter solu-
tions don’t work. Now that you know waste burn-
ing is a crisis that contributes to deteriorating air
quality, the question is, what actions can change
that—from the point you discard materials to the
landfill?

Think, learn, act asa community, a city and a cit-
izen- and shift the needle for the better. XX

X: @Bharatio9
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Air pollution is influencing monsoon circulation.
Increasing aerosol concentrations over the Indian
ubcontinent could adversely affect monsoon rainfall.

TANDING IN THE verandah of his mud and bamboo home, Prahari
Mohan Tripura looks up at the sky. Decades ago, this vantage point
offered a front-rowseatto the grand performance of the Indian sum- o,
mer monsoon in the hills of Dhalai districtin Tripura. Today he gazes

’ atadry forest.

. ? ; “When I was a boy, it would rain non-stop for weeks during the monsoon

~ " season,” Praharirecalls. “As children, we were forced to remain indoors, un-

able to step out to play. We used to pray for the rains to stop.”

Now, the 65-year-old farmer finds himself wishing for the exact opposite.
. Prahari says that there has been a stark shift in local weather patterns in
his village Rajadhan Para. The steady spells of rain have largely vanished, to
bereplaced by prolonged dry heat and rising temperatures.

Prahari’s observations from a remote village in the northeast of India are
an echo of a broader climate shift being felt by millions of people across the
country. Communities are reporting erratic rainfall. And, the disruption in
the monsoonsisimpacting both agriculture and water security.

4 JULY 2026
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(Above) About 75% of India’s total annual rainfall comes during the southwest monsoon season.
Deficient rainfall often triggers water scarcity; (bottom) Prahari Mohan, Dhalai, Tripura.

The southwest monsoon (SWM) is a massive sea-
sonal wind reversal driven by the temperature dif-
ference between therapidly heating Asian landmass
and the cooler Indian Ocean. The warm air over the
landrises,and damp air from the sea flowsintoIndia
to take its place, thus resulting in the strong south-
westwinds, therainfall itselfbeing due to the cooling
ofthe air asitrises over India.

Factors such as the geography, the ocean-atmos-
phere oscillations, and atmospheric jet streams, af-
fectthe southwest monsoon. Climateresearchisnow
pointing to another disruptor of the monsoon calen-
dar—air pollution.

Air Pollution Threatens The
Monsoon

Anthropogenic aerosols—microscopic atmos-
pheric particles of black carbon, sulfates, dust and
chemicals from exhaust pipes and factories—are
reshaping India’s rainfall patterns, point out recent
research studies.

Theseaerosolsformahazyblan-
ket over the subcontinent that scat-
ters and absorbs solar radiation,
preventing sunlight from reaching
the earth’s surface. This phenom-
enon, known as solar dimming,
cools theland relative to the ocean,
weakening the thermal engine that
drivesthemonsoonwindsfromthe
seatowardslandmass.

“Aerosols can influence the
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earth’s energy balance as well as the characteristics
of monsoon clouds. Therefore, it is reasonable to ex-
pect that aerosols can affect the monsoon system. A
large number of studies have examined the impact of
aerosols onthe Indian monsoon,” M Rajeevan, climate
scientist and former secretary of Ministry of Earth
Sciences, told ON AIR.

According to him, the impact of air pollution on
the monsoon cannot be ignored. “In addition to its
well-known health impacts, air pollution can influ-
ence monsoon circulation and rainfall. Although
there are still considerable uncertainties regarding
the magnitude of these effects, available evidence
suggests that increasing aerosol concentrations
could adversely affect both average monsoon rain-
falland rainfall extremes,” said Rajeevan, whoisthe
Vice Chancellor of Atria University, Bengaluru.

While Prahari may not be aware of the climate
science behind the change in his environment, he is
quite certain that something is wrong with the mas-
sive weather system thatis thelife-
line of the Indian subcontinent.
The jhum farmer is a part of the
61 per cent of Indian farmers who
arecompletely dependentonrains
for practicing agriculture. “Indig-
enous farmers like me cultivate
crops only once a year during the
monsoon [kharif] season. I grow
paddy, pumpkin, chilli,gourds,and
sesame that sustain us throughout
theyear,” said Prahari.
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Prepare For El Nifno

ElNifio and La Nifia are opposite phases of the El
Nifio-Southern Oscillation (ENSO); one of the most
powerful naturally occurring climate patternson
Earth. EINifois characterised by awarming of ocean
surface temperatures in the central and eastern
Equatorial Pacific, whichimpacts weather patterns
globally. El Nifio typically occurs every two to seven
years and lasts around nine to twelve months.
Anew WMO El Nifio/La Nifia Update (June 2,

2026) by the World Meteorological Organization
indicates an 80 per cent likelihood of an El Nifio
event between June and August 2026. El Nifio
alters atmospheric circulation and is known to
weaken monsoon winds over the Indian subcon-
tinent and suppress rainfall.

The monsoon rainfall exhibits a strong rela-
tionship with the El Nifio, but differs across re-
gions over India and has varied over timeframes
during the last century, reports a 2023 study led
by Roxy Mathew Koll of the Indian Institute of
Tropical Meteorology (IITM), Pune (see graph).

ALLINDIASUMMER MONSOON RAINFALL, 1871-2025
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But this year seems particularly tough.

The India Meteorological Department (IMD) has
forecast a below normal monsoon rainfall in the
SWM season 2026, from June to September. One of
the reasons is the El Nifio conditions that are devel-
oping and are set to influence global temperature
and rainfall patterns, including the Indian summer
monsoon (see box: Prepare for ElNifio).

Aerosols and Monsoon

Lastyear,in 2025, twolarge studies estimated and
projected the impact of aerosols on the monsoon in
India. There are fears that aerosols could fundamen-
tally change when and where it rains.

A climate modelling study, titled A model-based
assessment of the regional safe aerosol boundary for
the South Asian monsoon region, by the scientists at
the Centre for Atmospheric and Oceanic Sciences,
Indian Institute of Science (IISc), Bengaluru, studied
the aerosol optical depth (AOD), which quantifies
how much airborne particles (dust, smoke, pollu-
tion) scatter or absorb sunlightin the atmosphere.

It found that when the regional mean aerosol

loading over South Asia increases by a factor of 2.7
from the presentlevels, it could lead to a 10 per cent
reduction in summer mean monsoon rainfall over
India. An increase by a factor of 5.5 could lead to
about 20 per cent reduction.

Using the National Center for Atmospheric Re-
search’s (NCAR) Community Atmosphere Model ver-
sion 5 (CAMS5), the IISc study found that India’s cur-
rent AOD stands at approximately 0.14. Scientists
warn thatthe AOD over South Asia should notexceed
0.25—which is the safe environmental limits within
which humanity can operate, as per the concept of
‘Planetary Boundaries’.

An increase in aerosol loading could lead to ma-
jor and persistent droughts in India. “To ensure the
water security and health of the nearly two billion
people in the South Asian region, there is a critical
need to drastically reduce these aerosol emissions,”
reiterates the IISc study.

Remote Aerosols

Anotherjoint study, titled Future intensification of
Northern Hemisphere monsoons due to declining re-
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(Left) El Nifio is linked to deficient monsoon rainfall in India. (right) Rainfed agriculture occupies
about 51% of India’s net sown area

mote aerosol pollution (October 2025), by IITM Pune
and Krea University (Sri City, Andhra Pradesh), sug-
gests that the atmosphere is far more interconnect-
ed and remote aerosols may have a strongimpacton
the monsoons.

This joint research shows that while air quality
isimproving in North America, Europe, and parts of
East Asia due to stricter regulations, aerosol levels
are still projected to rise in South Asia through the
mid-century, based on the current trends. This lop-
sided cleanup will affect the Northern Hemisphere
summer monsoons by the year 2050.

Theresearch teamused the MIROC6 and CanESM5
global climate models to simulate and trackhow ener-
gy (heat) moves between the Northern and Southern
Hemispheres and see how the atmosphere adjusts to
these changes in pollution (aerosols). When the US,
Europe and parts of East Asia clean up their air, more
sunlight hits the Northern Hemisphere, making it
much warmer than the Southern Hemisphere.

The Hadley circulation (or Hadley cell), whichisa
large-scale atmospheric system that moves air, heat,
and moisture between the tropics and subtropics,
redistributes energy to correct imbalances between
the Northern and Southern Hemispheres.

The study found that the overall intensity of the
Hadley circulation increases as it works harder to
move (redistribute) the extra heat. The ‘upper limb’
of the circulation strengthens its southward trans-
port of energy to move the Northern Hemisphere’s
surplus heat toward the Southern Hemisphere.
Consequently, the lower limb’ of the circulation re-
spondsbyincreasing northward moisture transport.
This acts like a conveyor belt, pulling moisture from
the oceans and converging it into Northern Hemi-
sphere monsoon regions like West Africa and South
Asia, including the Indian subcontinent.

Researchers stress that even though a decrease
in aerosols in mid-latitude is expected to increase
monsoon rainfall over the Indian subcontinent, it is
crucial to treat local air pollution as a public health
emergency and clean up the air. Also, moreresearch
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isneeded onremote aerosols and theirimpactonthe
Indian summer monsoons.

More Research, But Urgent Action

According to Rajeevan, there are significant uncer-
tainties in modelling these effects of aerosols on the
monsoon. These uncertainties arise from several fac-
tors, including the lack of long-term aerosol observa-
tions, simplified representations of aerosols in climate
models,inadequate treatment of theirradiative proper-
ties, underestimation of the effects of black carbon, over-
estimation of certainindirect aerosol effects, and uncer-
taintiesin cloud physics and aerosol-cloud interactions.

“We do not yet know precisely how large these
impacts maybe, but thereis sufficientreason for con-
cern,” said Rajeevan.

Speaking on the IISc study on AOD, he said that
increasing AOD from about 0.14t0 0.25 or higherrep-
resents a hypothetical scenario, and the results are
derived from a single climate model. As such, they
are subjecttouncertainties and should be interpret-
ed with caution.

“Nevertheless, the study highlights an important
point: increases in aerosol loading can influence re-
gional hydrology... An increase in AOD is likely to
have adverse effects on regional hydrological pro-
cesses, including rainfall and water availability.
Therefore, air pollution should be viewed not only
as a health concern but also as a potential water se-
curity issue,” pointed out Rajeevan.

The climate scientist stressed that the impact of
aerosolreductionsislikely tobe strongestlocally, and
the magnitude of any distantinfluence on the Indian
monsoon remains uncertain—such as reduction in
aerosolsin North America and Europe. “Rather than
relying on air-quality improvements elsewhere, it
would be more prudent to focus on managing our
own aerosol emissions and understanding their re-
gional impacts. Greater investments are needed in
observations, research, and modelling to improve
our understanding ofhow aerosols affect the Indian
monsoon and regional hydrology,” he said. (13
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Tracking Air Quality
inJ&K Gets A Boost

THE J&K GOVERNMENT has launched an expansion
of its air quality monitoring network to track and
tacklerising air pollutionlevelsin the Union Territo-
ry.Ithasearmarked Rs801akh in the 2026-27 budget
for a critical expansion of its monitoring network.

The new plan will add four more sensor-based,
real-time stations which will be strategically locat-
ed in Jammu’s industrial hotspots and in the rapidly
urbanising sectors of South Kashmir such as Pulwa-
ma and Anantnag. Currently, it relies on three Con-
tinuous Ambient Air Quality Monitoring Stations
(CAAQMS), which are located in Srinagar-Rajbagh,
Khrew, and Khonmoh.

Rising temperatures, increasingly dry winters, ve-
hicles, and industrial activities are contributing to the
problem of air pollution. The J&K State Pollution Control
Committeehasalsoissued astrictmandate tocementin-
dustries, particularly in the Khrew and Khonmoh belts,
to install their own CAAQMS, which will allow for 24/7
tracking of air pollutants directly at source. Two such
units are already operational in these areas.

Meanwhile, the government has also imposed a
moratorium onnew air-polluting industries in Khrew
(Pulwama district) and Khonmoh (Srinagar district).
As per news reports, no new units will be allowed to
open until the Air Quality Index (AQI) drops below
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Pulwama and Anantnag are among the sites
selected for new air quality monitors.

100 or the Comprehensive Environment Pollution In-
dex (CEPI) fallsbelow 60. Additionally, researchis also
underway to study the air quality in these industrial
hubs to provide a baseline for future policy. The gov-
ernment has also made “zig-zag” technology manda-
tory in the brick kilns. This shift hasled to the closure
0f213 non-compliant kilns since 2024.

To bolster long-term research, the J&K Forest De-
partment has partnered with the Central Universi-
ty of Jammu to establish a high-altitude climate re-
search station at Patnitop in Udhampur district. This
station will provide continuous atmospheric meas-
urements, helping scientists understand how pollu-
tion interacts with the sensitive mountain climate at
high elevations. 1Y

NCR’s War on Road Dust

IN A SIGNIFICANT shift toward data-driven ur-
ban governance, the governments of Delhi and
Haryana have launched major initiatives to trans-
form the National Capital Region’s (NCR) roads
into ‘dust-free’ corridors. On June 8, both states
formalised separate agreements with premier
research institutions Central Road Research In-
stitute (CRRI) and School of Planning and Archi-
tecture (SPA) to replace traditional maintenance
with a scientific Road Asset Management System
(RAMS) aimed at curbing pollution, traffic con-
gestion, and chronic waterlogging.

For dust-free roads, Delhi Chief Minister Rekha
Gupta announced that the Public Works Depart-
ment (PWD) has signed a Memorandum of Agree-
ment (MoA) with CSIR-CRRI and SPA. This partner-
ship marks the first time the capital will deploy a
comprehensive RAMS to manage its vast road net-
work. The project will prepare a standard frame-
work for paving urban roads with an aim at beauti-
fication and development of scientific green belts
along roadsides using local plant species. It will
also help redesign stormwater drainage systems
to recharge groundwater and prevent flooding.
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“To address challenges such as increasing
traffic, air pollution, and waterlogging, road
maintenance will now move beyond traditional
methods,” Gupta told the media. The planin-
volves creating a digital record of all roads, allow-
ing for regular condition assessments and repair
planning based on structural capacity and priori-
ty rather than ad-hoc fixes.

Delhi's Environment Minister Manjinder Singh
Sirsa noted that these large-scale plantation ef-
forts are critical to reducing the particulate mat-
ter generated by road dust.

Parallel to Delhi's announcement, the Gov-
ernment of Haryana signed its own MoA with
CSIR-CRRI and SPA to implement the Commis-
sion for Air Quality Management (CAQM) frame-
work for paving and greening urban roads. The
Haryanainitiative is structured around four ma-
jorwork packages— Development of standard-
ised road cross-sections and space standards;
intensive greening measures within the road's
right-of-way; implementation of RAMS for im-
proved maintenance; and adoption of innovative
construction technologies. XY
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FROMRAGS TO

Openwaste burning and dipping monsoon rainfall
create an air pollution and health crisisamong

\ Guwahati's waste pickers

SAYANTANIDEB
GUWAHATI, ASSAM

HE DAY BEGINS at sunrise for Ja-

naib Khatun as she leaves her tin-

roofroom in Adabari, to make her

way to the foothills of the Nilachal

% Hills, home to the famous Kam-

&2 akhya Temple in Guwahati, Assam. She

carefully sifts through burning garbage and

collects discarded plastic bottles, cardboard

boxes, wrappers, and other recyclable
I wastesthatshesellstolocal scrap dealers.

Janaib often getsher fingers burnt as she

works amidst the smouldering garbage and

coughs incessantly. “It feels like my body is

giving up. A racking cough keeps me awake

for most of the night. Headaches and body

ache are my constant companions now,” she

told ON AIR.

“Alocal doctor asked me to take a break
from myjob, butthatisnotan option.Itismy
livelihood,” said the 35-year-old single moth-
er who struggles to educate her two young
children, who live with her parents in Bar-
peta, about 90 kilometres from Guwahati.

“sifting through '
Jurning wast :

PHOTOS: SAYANTANI DEB
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A Burning Issue

There are nearly 100,000 waste pickers like Ja-
naib in Guwahati who are affected by open burning
of waste and air pollution, informs PrideCoop (Prag-
jyotishpur Recycling Initiative for Development &
Environment Cooperative Society Limited), a collec-
tive of waste workers.

The GuwahatiClean Air Plan: Hotspot Action Plan,
which was released last year in 2025 by New Del-
hi-based think-tank International Forum For Envi-
ronment, Sustainability and Technology (iFOREST),
in collaboration with the Assam Pollution Control
Board (APCB), points out the same.

“Open burning of municipal solid waste hasbeen
found as one of the most visible and persistent sourc-
es of air pollution in Guwahati,” it notes. Field sur-
veys and transect assessments across the city reveal
that mixed waste is burnt along roadsides, drains,
vacant plots, market areas, and near containment
points. The Action Plan report has identified about
61 tonnes per day (TPD) of waste being burned —ap-
proximately 7 per cent of the total waste generated
in the city (see box: Wasting Away).

“This leads to an estimated annual emission of
122 tonnes of PM,.5 and 22 tonnes of black carbon,
making solid waste burning one of the city’s most
significant contributorsto poor air quality and short-
lived climate pollutants,” reads the iFOREST report.

Arup Kumar Misra, Chairperson of APCB admit-
ted that open waste burning remained a challenge.
“While awareness campaigns and stricter monitor-
ing have reduced some forms of waste burning, the
city’s growth and surrounding hillocks continue to
witness rampant burning of biomass and plastic
waste, often after dark,” Misra told ON AIR.

Air quality in Guwahati has shown a rising trend
in particulate matter (PM) from 2017-2022, frequent-
ly exceedingthe National Ambient Air Quality Stand-
ards (NAAQS), which led to it being identified as one
ofthe non-attainment cities as per the National Clean
Air Programme (NCAP) of the Ministry of Environ-
ment, Forest and Climate Change.

Health Burden

“Waste pickers are the first respondents to the
health hazards caused by open waste burning. Asth-
ma, respiratoryillnesses and heart-related problems
may not be visible immediately but can have severe
consequencesover a period of time. Women and chil-
dren are among the worst affected,” Pratima Singh,
Director of Air Pollution and Waste Management,
iFOREST, told ON AIR.

Many others who work outdoors, such as street
vendors, construction labourers, sanitation work-
ers, are also impacted due to open burning of waste
and consequential air pollution.

AtNoonmati, roadside vegetable vendor Phanin-
dro Talukdar spends hisdaysin the din of trafficand
smoke from burning garbage. “I am in my mid-fifties
and whenever waste is burnt nearby, my eyes start
burning,Igetheadaches and breathing becomes dif-
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Air pollution due to open waste burning is
rampant in Guwahati.

WASTING AWAY

ACCORDING TO the iFOREST report, Guwa-
hati city generates a total of 884 TPD of solid
waste. Of this, 650 TPD is collected (formally
and informally), 317 TPD is sent to a waste
processing facility and the rest 333 TPD is
dumped in the Belortol landfill. Emissions
from burned waste is estimated around 61
tonnes per day (22,349 tonnes per year),
with share of 179 tonnes of PM,pand 122
tonnes of PM,.s per year (see graph). Open
waste burning is concentrated in mixed-res-
idential, commercial, and difficult-to-access
hilly areas, driven by inadequate waste-col-
lection infrastructure.

ficult. I have appealed to the local residents not to
burn waste in the open butin vain,” he complained.

Rahul Mahanta, Director, Centre for Clouds and
Climate Change Research, Cotton University, Guwa-
hati, warned that “nearly half of the city’s waste con-
sists of biodegradable material such as food scraps,
vegetable peels, and garden waste. When these are
burnt, especially in wet conditions, they generate
large quantities of smoke and fine particulate mat-
ter, including PM2.5 and PM10.”

“Burning of plastics, which constitute around 17
per cent of the waste stream, releases dangerous tox-
iccompounds such as dioxins, furans and heavy met-
als,” said Mahanta.

Breathing difficulties, chronic respiratory prob-
lems and skin irritation are directly linked to con-
stant exposure to smoke, dust and fumes from mixed
waste, including plastics, said Shirshendu Sekhar
Das, founder of The Midway Journey, a Guwaha-
ti-based environmental organisation that works on
waste management. “Open waste burning is a daily
occupational hazard for waste collectors who have
noreal choice but to keep working,” he said.
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ANNUAL AVERAGE PM10 AND PM2.5 CONCENTRATION
2023 AND 2024 IN GUWAHATI (NAMP STATIONS)
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This is confirmed by senior physician, UK Sarma,
Superintendent of Lokpriya Gopinath Bordoloi Chest
Hospital, Sonapur. “Waste-pickers are most vulnerable
due to their prolonged exposure to toxic waste... The
rise in air pollution has led to a significant increase in
lung infections, tuberculosis, allergic rhinitis, chronic
respiratory disorders, asthma, hypertension, thyroid
disorders and even certain cancers,” he said.

Urbanisation, Low Rainfall & Poor
Air Quality

Guwabhati, the fastest-growing city of northeast In-
dia,islocated along the Brahmapu-
tra with a plain and undulating to-
pography bound by the Khasi hills,
which trap pollutants and worsen
winter/post-monsoon air quality.

Older residents
of Guwahati miss

mate dynamics and thermal comfort: A predictive as-
sessment of Guwahati’s evolving landscape, records
that urban land in Guwahati increased by approxi-
mately 157.7 per cent between 2000 and 2022, and by
2040 it is expected to expand by another 27 per cent.
Atthe same time, vegetative cover is projected to de-
cline by 45 per cent.

Another study by the Climate Research and Servic-
esdivision of India Meteorological Department (IMD),
Pune, has examined 30 years of data (1989-2018) and
found that the Guwahati-Kamrup region is charac-
terised by a high number of dry days and a decline in
heavy rainfall intensity during
peak monsoon months, even as
theoverall frequency oflightrainy
days shows an upward trend.

“Earlier Assam saw regular

For air quality monitoring, the CltY Of their rain from pre-monsoon to post
Guwahati has 10 NCAP stations H H T monsoon but now there are no
and five Continuous Ambient childhood. Built Up rainsforweeks.Thereisalongdry

Air Quality Monitoring Station
(CAAQMS) stations. All monitor-
ing stations in Guwahati consist-
ently exceed national standards
for both PM,.s and PM;,, confirm-
ing chronic and citywide particu-
late pollution (see graph).

Older residents of Guwaha-
ti miss the city of their childhood.
Built-up area has gone up and
green cover hasreduced drastical-
ly.Decliningmonsoonrainfallhas made mattersworse.

Bhupendranath Nath Goswami, former direc-
tor of the Indian Institute of Tropical Meteorology
(IITM), Pune, who lives in Guwahati, recalled how
growing up in Guwahati in the 60s and 70s was vast-
ly different. “The city was greener, cleaner and sur-
rounded by green hills, forests, and wetlands. Rain-
fall was regular and well distributed, which helped
to maintain moderate temperatures and cleaner air
all-round the year,” the meteorologist told ON AIR.

But not any more. A recent study (December
2025), titled Urbanization and its impact on microcli-

area has gone up
and green cover has
reduced drastically.
Declining monsoon
rainfall has made
matters worse.

period, high winds and a resus-
pension of dust causing massive
air pollution,” said Misra of APCB.

“Since rainfall is erratic, pol-
lutants remain suspended in
the atmosphere for longer pe-
riods. Though the frequency of
extreme rainfall events is in-
creasing, overall rain spells are
decreasing and dry spells are on
the rise, resulting in the AQI of
the city hovering in the unhealthy range even dur-
ing the monsoon season,” Mahanta said.

This is seconded by Rohan Chopra, co-founder of
aqi0,awhole-homeairpurifier companybased in Guru-
gram. “Guwahati’sannual average PM2.5wasataround
52 ug/m? in 2013-14, which increased to 105 pg/m?in
2023.Unliketherest ofIndia, themonsoondoesn’tbring
reliefto Guwahati. Research showsthat Assam-Tripura
airshed [geographicareasharing similarair qualityand
pollution dispersion] was the only Indian airshed that
didn’t drop below the national PM2.5 standard during
the 2024 monsoon,” Chopra told ON AIR. 13
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DOCTOR'S DESK ® dgd Jddlc

‘High humidity
impacts lung
function and
is linked to
increased
respiratory
mortality’

DR ARATRIKA DAS, Consultant Interventional Pulmonologistand
Allergist; and former HOD for Pulmonology, Narayana Hrudayalaya,
Kolkata, speaks to PANKAJA SRINIVASAN

® What are the specific patterns of air quality
and lung distressin patients in and around
Kolkata?

The overall prevalence of lung diseases amongst
people in Kolkata aged 45 years and above is 8.21 per
cent . Males suffer more due to alcohol, smoking, and
tobacco consumption. Inrural and slum areas delayed
medical treatment and lack of awareness and educa-
tion along with crowded dwellings, poor nutrition and
labour-intensivework add to the problem. Women suf-
fer from obstructive airway disease because of cooking
over clay ovens in poorly ventilated rooms.

® Where in Kolkata thereis a greater density of
respiratory diseases?

Dhapa, where Kolkata’s waste is dumped, is a
hotspot. Inhalation of the toxic gas emissions from
the garbage causes aggravation of airway diseases.
Bondel Road has hundreds of warehouses with vol-
umes of shredded paper, chemicals and organic com-
pounds. Many peopleliving here suffer from chronic
airway diseases.

Purulia district in West Bengal has a prevalence
of silicosis as stone crushing and cutting is big busi-
ness there.

® How does Kolkata’s humidity interact with
pollutants like PM2.5?

Kolkata being near the Bay of Bengal has a high
relative humidity. Ambienthumidityhas a significant
impact on respiratory health. Humid air can trigger
airway constriction, making breathing harder and
amplifying theinflammatory effects of the pollutants.
High humidity is linked to AECOPD (Acute Exacerba-
tion of Chronic Obstructive Pulmonary Disease), in-
creased respiratory mortality and OPD visits.
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@ Do standard surgical masks offer any
protection?

Iwould advise people touse surgical masks when
out for work. A Lancet studyrevealed that West Ben-
gal saw 11 times more deaths from air pollution in
2019 thanitrecorded deaths due to COVID in 2020.

@ Are thoseliving in high rise buildings less
affected by air pollution?

Highrise dwellings, especially above the 16th
floor, areless exposed to ground level dust and noise
pollution unlike habitations at ground level. Howev-
er,reduced air circulation canlead to poor air quali-
tyindoors on highrise floors. Limited physical activi-
ties can decondition the skeletal muscles and thereby
lead topoor quality oflife. Thereisless oxygenin am-
bient air in very high rise homes.

® What are some other air pollution-related
healthissues?

These could be cerebrovascular disease, cardi-
ovascular diseases and cataracts. The 2.5 micron
particles and nitrogen dioxide can trigger fatigue,
cognitive decline, memory problems andrisk ofneu-
rodegenerative diseases.

@ Can home remedies offer relief?

Mucus traps pollutants, induces cough reflex,
and helps clear the lungs. Hydration (drinking wa-
ter) improves mucus formation and therefore helps
clear pollutants. Keeping homes clean, ventilated
and using air purifiers can help. Certain techniques
like controlled coughing, chest percussion, postur-
al drainage, and steam inhalation can clear lungs
of particulate matter. The antioxidants in green tea
could control inflammation. I
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Awareness and Mitigation Measures on Air
Quality Around Schools) & TJaTie, Tha! & AT
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THE HIMALAYAN

‘CONVEYORBELT
OF AIRPOLLUTION

OR THE MILLIONS living across the In-

do-Gangetic Plain (IGP) in north India, a thick,

grey haze has become a familiar winter com-

panion. However, a landmark study reveals a
startling reality: this toxic pollution is no longer just
a“plains” problem.Itis actively climbing the world’s
highest peaks, fundamentally altering the atmos-
phere of the sensitive Himalayan ecosystem.

Theresearch study, titled Decadal shifts in aerosol
hotspots and source attribution over IGP, north-east
India and Himalayas: A 25-year (2000-2024) study,
was recently published in the journal Atmospher-
ic Environment. Scientists at Bose Institute, Kolka-
ta, analysed 25 years of satellite data from NASA’s
MODIS and MERRA-2 instruments. Their goal was
to map how aerosols—tiny particles suspended in
the air—have shifted across India’s most populated
and ecologically fragile regions. Bose Institute is an
autonomous institute of the Department of Science
and Technology (DST) within the Ministry of Science
and Technology.

The study found that particulate matter (PM) pol-
lution across the entire IGP increased by more than
20 per cent between 2010 and 2019 compared to the
previous decade. The hotspots of this pollution have
remained concentrated in the LowerIGP, particularly
in Bihar and West Bengal, as well as parts of Bangla-
desh. In these areas, the air has become so thick with
particlesthatitsignificantly blocks incoming sunlight.

Meanwhile, North-East India has seen a dramat-
ic shift, with organic carbon and sulphate pollution
rising by nearly 50 per cent, pushing the region from
a “polluted” into a “highly polluted” classification.

Perhaps the most alarming discovery is the ‘con-
veyor belt’ effect of pollution. Using advanced com-
puter modelling, the researchers traced how emis-
sions from Punjab, Haryana, and Delhi travel deep
into the Western and Central Himalayas. Simultane-
ously, pollution from Bihar and West Bengal is fun-
nelled into the Eastern Himalayas.

According to researchers, this is a dire threat to
the Third Pole, aregion covering the Hindu Kush-Kar-
akoram-Himalayan (HKKH) mountainrange and the
Tibetan Plateau. When dark particles like black car-
bon land on Himalayan glaciers, they absorb heat
instead of reflecting sunlight, which accelerates the
melting ofice that provides water to millions and sus-
tains hill communities.

The recent study points blames biomass burn-
ing asa primary driver of air pollution in the region.
This includes the traditional use of wood and cow

What are Aerosols?

AEROSOLS ARE tiny solid or liquid particles
suspended in the atmosphere. They can be
natural, like dust or sea salt, or human-made,
such as soot from burning wood or chemicals
from factories. Scientists measure them us-
ing Aerosol Optical Depth (AOD)—a scale that
tells how much sunlight these particles block.
A higher AOD means murkier, more polluted
skies.

dung for cooking and heating in rural homes, as well
as widespread agricultural residue burning. While
dust levels in the western parts of the plains have
actually shown a declining trend, the smoke from
organic fires has surged, creating a toxic plume that
the winds carry for hundreds of miles.

Theresearchersacknowledge thatIndia’s Nation-
al Clean Air Programme (NCAP) has seen some suc-
cess in urban centres, but they argue it is currently
toonarrow. Pollution travels far and what is emitted
inPunjab or Bihar does not stay there. The study calls
foran expanded ‘NCAP 2.0’ thatincludesrural areas,
the Sundarbans and the Himalayan belt to protect
these ecologically sensitive zones before the damage
becomesirreversible. I3
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IR IR & Y 7 AT W War gia 1,000 foredrie?
R gdt fewrera it 8 anfedt & “gfear” wam uga W 82
T+ H 9g forelt Tedar fOher ol Fgil @ ehdll &, Aot
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A &, 9 T § 37 37GT AAGT & [eT7 Toh A& eled
& AE T TR & IR AR WA F IoA et g oIl
afefy (dust storm) 3 S<iRaT & fov “grE-wlis sa”
T HH F &1 ATHAR T IS i at gat (ultraviolet,
UV) {0l 3¢ AR Fehdlt &, wifch & Sedian Sgd et
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4T & GehHoT (Skin Infections) 97 &2 Ihd &1 UBTSl
& e A figurs g sl T FUT 3T 3 9Tl gaT
3T 1Y T FFART ardt & S gd 95 o (et i
THYH UgaTd & | [eATerd oht Gaeat il @l @ ardt et
Wl <l Sgd QRIS T@A & Ty “fasnfid wRa @ 2047
& U & d8d d8a? ‘B HiRhRe R’ (T Yaiame
YUTTEAT) ST 31 ATar &1 [

Ted & | I8 a8 Fepld SR =l & Srasiy g St
gdgl, sus 8k gARY <= IR fRAge 91a € 3k a1e
# ofR-ofR ga1 # gerd & 8|

Ueh fthed der d g3 59 Rad | denfAenl = &an
for gl q2rehl & U UR T uteidy off, e oft gar
# I iR o @1 I Higjg ot enfeEr
T 31T gl Y @ A? TdT el foh et ‘@ ras’ &
@St & St g ot RmRe A3 =& 3, Afa 3 arat
TiiRd & 1Y Iga & a7 foeht Ot sig @ ey & STet
3T HiSlE Tl RTRe & STgdiet 9 39k | &
hUS! oh 1M 3R ITh! =T | TETS deh IHT Y A

e 3 faenfeal A emam S o, ot SRR &r
Tt THT 3R g 7 Top ‘hiffcher aagar™’ ufehar
FI a=E S fohaT| A Quelicd ST | g S1ut @
3R ShuSt ¥ dalreh o ot fSiH <hl gar J 377 3@ o Y



CROSSWORD e d3f Ugas!

ACROSS

6. Indianstove

7. Ittakes CO2andgives O2

8. Carchimney

9. Natural curtains for the
sun

. Precipitation

. Dec21-"----"solstice

13. Seasonalrains from

southwest

—_
N =

1. “—--"inthewall- by Pink
Floyd

2. Urbanflooding from
downpour - water “----"

3. Acommonword for
particles and aerosols

4, Garbage

5. "--"scavengingdueto

rain improves air quality

Raging Pacific

thunderstorm

10. Jun 21-"--"solstice

12. Blowing renewable energy

N

Crossword Developed by
Dr Sarath Guttikunda

chintan

coflaborating @ for climate and circularily

Read other publications from Chintan on the areas we work ¢
air pollution, circular economy, and climate change. Learn abou
what justice means for women and children, particularly the mo
marginalised, as you browse our reports, comics, fliers, and films.

Read more on WWW.chintan-india.orgy:.

SWACHH s b -."; ZERO WASTE TO LANDFILL !

-
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DECENTRALISED WASTE MANAGEMENT IN DELHI
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Reach us at onair@chintan-india.org
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