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Pollution from forest fires
triggers ahealthcrisis. A ground
report from Uttarakhand
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FIERY AND
FURIOUS

NIDHI JAMWAL
FOUNDER EDITOR

GREW UPin thehills of Reasi districtin Jammu

& Kashmir where, occasionally, in peak sum-

mer nights we spotted reddish-orange lines

criss-crossing the mountain ranges of Chir
Pine (Pinus roxburghii). These forests were home
to the local Gujjar and Bakkarwal tribes who trad-
ed in milk and milk-based products. Our milkman
was a Gujjar too.

Since we lived in a small hill-town, Jyotipu-
ram, and, as children left to our own devices, we
played a game called ‘Jungle Fire’. It was simple
and had its own jingle too. All the children loud-
ly sang—“There’s fire in the jungle: Run, Run,
Run”—while a ‘denner’ chased them. The ‘den-
ner’ symbolised the forest fire and the rest of the
children had to protect themselves from it. These
were perhaps earlylessons in disaster prepared-
ness and saving lives!

Forest fires, also known as wildfires or bush-
fires, are unplanned, uncontrolled, and unpredict-
able fires. Natural causes or human negligence
can start them off. It is one of the most common
disasters that takes place in forest systems across
the globe.

Worryingly, research tells us that forest fires
are becoming more widespread and destructive
around the world, including in India. A key factor
for thisis climate change and rising heat.

Increasing temperatures, erratic rainfall, pro-
longed heatwaves, erratic monsoons, and declining
winter precipitation are making forest fires too fre-
quentandintenseinIndia. Heatandlack of rainfall
strips the moisture off the soil and forest floor. This
creates a dry, tinderbox-like environment where
even a small spark can explode into an uncontrol-
lable blaze.

Forest fires pose significant hazards, including
loss of biodiversity and environmental damage.
But, there is another major fallout which is rare-
ly discussed—air pollution and its impact on the
health of hill communities that breathe toxic pol-
lutants for weeks together.

The June 2026 issue of ON AIR focuses on this
ignored public health crisis with a ground report
from villages in Garhwal and Kumaon hill ranges
of Uttarakhand where forest fires have beenreport-
ed since January this year. People, including young
children, are breathing in a cocktail of pollutants,
while ash particles cover their homes, water bodies
and farmlands. XY

X: @JamwalNidhi
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MEGHA PRAKASH
PAURI GARHWAL, UTTARAKHAND

ALKINTO A classroom in the Garh-
wal or Kumaon hills this summer,
and you will witness a bizarre ritu-
al. Row after row, young children sit
at their desks, not with books open,
butwith damphandkerchiefs pressed over their eyes.

Atthefront ofthe classroom, teachers actas make-
shift medics. They take turnsrinsing the cotton cloths
in cold water, methodically moving from desk to desk
to soothe aroom full of ‘stinging’ eyes.

“The damp cloth is the only thing that stops the
burning sensation,” said Jaimala Bahuguna, a teach-
er at a government school in Srinagar Garhwal in
Pauri Garhwal district of Uttarakhand. “The air is
thick with smoke from the wildfires. Our students
keep complaining of a stinging sensation in their eyes
and are unable to sit through a lesson.”

“Look at the floor,” Bahuguna said, pointing toalay-
er ofash particles on the classroom floor. “This fine ash
settlesover everything. Thewallsare stained black. The

4
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Choked by wildfire smoke,
Uttarakhand villages face a
silent public health crisis.

pungent, suffocating smoke from burning lisa (pine
resin) hangsin the air, making everybreath astruggle.”

Sincethe onset of summer thisyear, several wildfire
incidents have been reported in the forests of Uttara-
khand. Pauri Garhwal has been particularly affected.

Wildfire smoke isn’t just wood ash; it is a toxic
cocktail. According to the World Health Organization
(WHO), it contains ahazardous mixture of fine partic-
ulate matter (PM2.5), nitrogen dioxide (NO2), ozone,
and volatile organic compounds. These pollutants by-
pass the body’s natural defenses and lodge deep with-
in lung tissue, and even enter the bloodstream and
brain. Forest fires also release large quantities of car-
bon dioxide and other greenhouse gases into the at-
mosphere, thus contributing to global warming.

Research shows that changes in the weather pat-
terns due to climate change, such as lack of winter
rainfall, dry conditions, early onset of summer, and
heatwaves, are leading to more frequent, larger and
higher-intensity wildfires. These fireshave triggered
a silent public health crisis among the hill commu-
nities, who daily breathe thick smoke that shrouds
their homes, schools, and farmlands.

JUNE 2026 ¢ ON AIR
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SDRF/UTTARAKHAND

MOUNT VALLEY DEVELOPMENT ASSOCIATION, TEHRI

MEGHA PRAKASH

(Clockwise from top) SDRF Uttarakhand dousing a forest fire near Basugaon on the Gyansu-Sald
Road in Uttarkashi on May 20; Wildfires in Uttarakhand cause biodiversity and wildlife loss; To
tackle wildfire, Van Panchayats are being trained by the forest department and NGOs.

Onehundredkilometres away from Srinagar Gar-
hwal, across the steep ridges of the Kumaon region,
teacher Bhaskar Joshi often stares out of his class-
room window at a mountain slope emitting thick,
whitish-grey smoke.

“Thehazejusthangshere for weeks,” Joshi, a gov-
ernment school teacher in Tarikhet block of Almora
district, told ON AIR. “The smell of burnt biomass
creates this constant, underlying sense of anxiety
and restlessness. The kids are exhausted. Their eyes
are watery, their foreheads ache, and their focus is
completely gone. We make them wash their eyes and
faceregularly, and keep them hydrated.”

The crisis places additional burden on rural wom-
en, tasked with venturing deep into the forests to col-
lect fodder for livestock and firewood for hearths.
“Humar ankh bhi chinniyuk jan chuti hoye jand,”
said a woman in the local Garhwali language, to de-
scribe how the irritation from smoke forces her eyes
to narrow into slits, like the Chinese people. “The
smoke burnslike acid. We cough until our chests ache.
We feel dizzy and suffer from heavinessin the chest.”

Even their drinking water isn't safe. “A thin layer

ON AIR e JUNE 2026

of ash particles settles on the surface of water tanks
meant for drinking and irrigation. Itlookslike malai
(cream) sitting on top of milk,” said Khashti Koranga,
afarmer from Danpur Shama village in Kapkot block
of Bageshwar.

Wildfires & Air Quality in
Uttarakhand

Almost every summer, forests in Uttarakhand
and other Himalayan states catch fire. Sector experts
claim that these wildfire events are on arise.

“We have observed a significant increase in the
frequency and intensity of forest fire events, particu-
larly during the pre-monsoon seasonin April to June.
These forest fireincidents show a substantialimpact
onregional air quality and atmospheric composi-
tion,” Alok Sagar Gautam told ON AIR. Heis a faculty
at the Himalayan Atmospheric and Space Physics
Laboratory (HASPRL) at Hemvati Nandan Bahuguna
Garhwal University, Srinagar Garhwal.

“Pollutants from forest fires not only deteriorate
air quality and visibility, but also have serious impli-
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cations on public health, cloud microphysics, region-
al climate, hydrological processes, and the Himala-
yan cryosphere,” he said.

Gautam’s team at HASPRL has been monitoring
air quality at the regional-level using an air quality
monitor installed on the Hemvati Nandan Bahuguna
Garhwal University campus. To create awareness
HASPRL issues a monthly bulletin on regional air
quality. According to the May 2026 issue of this bulle-
tin,in the first week of the month, the AQIin Srinagar
ranged between 83 and 116, which is considered in
the "moderate" category.

However, air quality began to deteriorate rap-
idly thereafter. On May 10, the AQI was recorded at
215, while on May 19, it rose to 356. “The situation
worsened on the morning of May 20, when the AQI
in the Srinagar area was recorded at around 390,”
said Gautam.

Vijay Sridhar, Assistant Professor at School of En-
vironment & Natural Resources (SENR), Doon Uni-
versity, conducted numerous studies between 2015
and 2022 on air quality during the winter and sum-
mer months, over multiplelocationsin the state. The
air quality of Dehradun, for example, was reported-
ly found ‘poor’ because of high levels of PM2.5 and
black carbon. Mussoorie and some other locations
in the mountain districts of Uttarkashi and Chamoli
alsoreported ‘poor’ air quality. “It could be linked to
forest fires, biomass burning, and vehicular emis-
sions,” said Sridhar.

Forest Fires Are Striking Early

Since early January this year, forest fires have
been reported in Uttarakhand. Data of ‘large forest
fire’ in Uttarakhand by the Forest Survey of India
(FSI) showsthat since January, the state hasreported
atleast 186 large forest fires’ till mid-May. This could
belinked to prolonged dry winter.

Arecentstudy, Alarming decline in winter precip-
itationin North Western Himalaya for 2025-2026, by
the Indian Institute of Remote Sensing (IIRS) under
Indian Space Research Organisation (ISRO) has re-
ported a significant decrease in winter snowfall and
rain across the North Western Himalaya, particular-
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FOREST FIRE MANAGEMENT IN INDIA

FOREST FIRE PREVENTION AND MANAGEMENT
SCHEME: A dedicated national programme
provides funding for preparedness, prevention
infrastructure, and capacity building across forest
departments.

FOREST FIRE ALERT SYSTEM: It uses satellite-
based fire detections to send real-time SMS and
email alerts to forest managers.

NATIONAL FOREST FIRE MONITORING PORTAL:
A centralised digital platform for tracking fire

incidents, response, and forest health trends.

NATIONAL ACTION PLAN ON FOREST FIRES:
A strategic framework outlining prevention,
detection, suppression, and post-fire recovery
protocols.

Risk Zonation and Climate-Informed
Forecasting: Fire risk mapping tools that
integrate climate projections, enabling
anticipatory managementrather than reactive
response.

JUNE 2026 ¢ ON AIR
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Teachers make students in Tehri Garhwal wash their faces and eyes multiple times in a day to
protect them from pollution due to forest fires. samaca BaHucunA

lyin Uttarakhand, during the 2025-2026 season. This
extreme dryness has triggered early-season forest
fires, pointed out the IIRS study.

According to Parth Sarathi Mahapatra, Interven-
tion Manager, Air Pollution Mitigation with Kath-
mandu-based ICIMOD (International Centre for In-
tegrated Mountain Development), “Although largely
seasonalin nature, scientific evidence indicates that
climate change is amplifying wildfire frequency and
intensity globally through rising temperatures, pro-
longed droughts, and extreme heat conditions... In
the Hindu Kush Himalaya region, forest fires are also
significant seasonal source of black carbon, which
deposits on snow and glacier surfaces, reducing al-
bedo [amount of energy reflected by a surface], and
accelerates glacier melt.”

ON AIR sourced 10 years of data on forest fires
in Uttarakhand from the Atmospheric Science Di-
vision at Aryabhatta Research Institute of Observa-
tional Sciences (ARIES) in Nainital. The data is based
on MODIS (satellite)-detected forest fire counts from
2016 till 9th May 2026 (see graph). The highest fire
count was observed in 2016, 2019, 2021 and 2024.

The southern belt of Uttarakhand, especially
around Nainital, Almora and Udham Singh Nagar,
shows repeated fire occurrences in all the past 10
years (see maps). Nainital reported the highest for-
estfire events.

Health Burden

ManojMatwal’s Harela Society works on forest fire
management in Pithoragarh district in collaboration
with the forest department. He told ON AIR that in
recent years, forest fire incidents in his district have
increased, which has led to poor air quality and visi-
bility issues. “Due to poor air quality, the health oflo-
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cal residents, especially those who already have res-
piratoryissueslike asthma, worsens.Wedonothavea
regional health monitoring system, which canhelpus
understand the healthburden of forest fires,” he said.

However, without any local healthcare registry
system or screening, it is difficult to establish a link
between air pollution and a growing disease burden.

“Thereis no clear evidence on the adverse effects
of forest fires on human health in rural areas of the
state. Due to the geographical conditions in moun-
tainous regions, the smoke generated by forest fires
travelsupwards over time and does not significantly
impact people, except in the valleys,” said Gajendra
Pathak, apharmacist with agovernment-run dispen-
sary in Sitlakhet village in Almora.

Pathak is the founder of Sitlakhet Model, a com-
munity-driven forest fire prevention strategy from
Almora district, where villagers (Jungle Ke Dost)
work with forest officials to protect forests. Initiated
around 2004, it focuses onlocal participation to clear
dry grass, prevent controlled burns from becoming
infernos, and create community-managed fire lines.
The Sitlakhet Model hasbeen adopted by the state for
managing forest fires (see box on page 6).

According to Gautam of HASPRL, to curb air pol-
lution from wildfires, there is an urgent need for
concrete and coordinated efforts, such as forest fire
management, control over local combustion sourc-
es, publicawareness campaigns, and continuous sci-
entific monitoring.

“Encouraging evidence from India indicates that
strengthened air pollution control measures and
cleaner energy transitions have contributed to de-
clining trends in ambient black carbon concentra-
tions across several regions of the country,” said Ma-
hapatra. 13
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FOR MILLIONS OF residents in Mumbai’s eastern

suburbs, the hours between 1 am and 6 am are no
longer a time for rest, but a period of suffocation.
Almost daily, families wake up to a pervasive, tox-
ic stench especially in neighbourhoods such as Mu-
lund, Vikhroli, and Bhandup. This stink has led to
legal battles at the Bombay High Court (HC) that has
warned it mayrelocate the Kanjurmarglandfillif the
airisnot cleared.

The Kanjurmarg dumping ground is a massive
mixed waste dumping site that residents claim is poi-
soning their air. The landfill processes around 6,100
metric tonnes (MT) of waste daily, accounting for near-
ly 86 per cent of Mumbai’s daily garbage generation.
A study by the University of California, Los Angeles
(UCLA) has identified the Kanjurmarg landfill as one
ofthe world’s top 25 methane hotspot zones (see box).

The scale of the problem is humongous. In Kan-
namwar Nagar abutting the landfill, a population
of over 15 lakh people is directly affected with the
‘unbearable odour’, as reported in the local media
reports. The ‘suffering’, complainlocal residents, has
now spread up to two kilometres from the dumping
site, affecting residents living in Vikhroli, Mulund
and Bhandup.

The HC has been hearing pleas of residents of Kan-
namwar Cooperative Housing Society Association Ltd,
and Vanashakti, a city-based environmental organisa-
tion. Duringrecent hearings, a division bench of Justic-
es Girish Kulkarniand Aarti Sathe slammed the Maha-
rashtra Pollution Control Board (MPCB), branding the
regulator a “silent spectator” thathas failed tomonitor
air quality. The HC has warned that it may shut down
the dumping ground entirely if authorities fail to clear
the air. The court has also been particularly disturbed
by reports highlighting the emission of methane gas
from the landfill. Methane is a potent greenhouse gas
and a significant climate threat.

A newly submitted report by a court-appointed
committee further highlights the gravity of the sit-
uation. The panel compared Kanjurmarg to a waste
facility in Lucknow in Uttar Pradesh, noting a crit-
ical difference: while the Lucknow plant enjoys a
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2-km buffer zone outside city limits, Kanjurmarg is
wedged into a densely populated urban area, mak-
ing the impact of its toxic emissions far more severe.
To protect public health, the High Court has or-
dered an urgent ‘methane audit’ to identify emission
hotspots and implement gas-catching technology.
Other immediate directives include— Midnight vig-
ils and daily monitoring of odour and pollution spe-
cifically during the peak problem hours of 1 am to 6
am;installation ofadditional CCTV cameras, with live
footage linked directly to the municipal website for
public oversight; and a pollution display board at the
site within a month to show real-time gaslevels. [IY



PHOTOS: KULDEEP CHHANGANI

WITH POLLUTION

KULDEEP CHHANGANI
KHARA (BIKANER), RAJASTHAN

T7 AM, a toxic shroud of grey smoke and

chalky dust hangs heavy over Khara, a vil-

lage of 15,000 population, just 15 kilome-

ters from Bikaner city in the Thar desert
of Rajasthan.

“Ithasbecome a strugglejusttobreathe,”laments
Leela Bhat.

Every breath the 29-year-old takes is laced with
anxiety—not just for herself, but for her husband and
their four children. “My husband suffers from a res-
piratory illness. I am now worried about my kids. We
aretrappedhereinKhara,” said Bhat, pointing towards
the factories that cover everything in smoke and dust.

Fine white dust is evident everywhere and Bhat
wipes it off multiple times a day. “The mattresses,
the kitchen vessels, the clothes drying outside —
everything is covered in dust all the time,” she com-
plained to ON AIR.

The omnipresent dust particles that find their
way into every nook and corner of Khara come from

the 243 industries in the neighbouring Khara Indus-
trial Area of Rajasthan State Industrial Development
and Investment Corporation Limited (RIICO).

The industrial area is a hub for ceramic, mineral,
woollen, food products, and general manufacturing
industries. But, it is the 40 plaster of paris (PoP) units
situated barely 10-30 metres from Khara village that
havereportedly madelife miserable forits villagers.
PoP is a quick-setting gypsum plaster consisting of a
fine white powder, which hardens when moistened
and allowed to dry. PoP industries are common in
Bikaner due to local gypsum deposits.

Villagers complain that these factories emit
smoke, which they breathe in day and night,leading
to various health issues. They have been protesting
againstair pollution for the pastfew years. PoP facto-
riesare clubbed under ‘Orange Category’ (moderate-
ly polluting) by the Rajasthan State Pollution Control
Board (RSPCB).

Research shows that prolonged, repeated inha-
lation of high PoP dust concentrations can lead to
chronic obstructive pulmonary disease (COPD) or
emphysema (a progressive, incurable lung disease).
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(Top) 40 PoP units are situated barely 10-

30 metres from Khara village and cause air
pollution; (Below) Residents of Khara village are
demanding relocation or closure of polluting
industries.

It may also lead to silicosis, a potentially fatal lung
condition that affects factory workers.

Predictably, fear reignshighin Khara. PrithviSingh
hasalreadylocked hishousein the village and moved
to adistant dhani (small settlement), ashave Ummed
Singh and Bhavani Singh. They now live near their
farm at Aardi, about nine kilometres from Khara.

Forty-year-old Vikram Singh is also considering
leaving his native village Khara and moving else-
where to save his young child from pollution. “My
seven-year-old boy is asthmatic. My wife and grand-
mother have alsodeveloped breathingissues.Iwant
toleave Khara,” Singh told ON AIR.

Khara’s Industrial Units

In 1994, RIICO established the Growth Center, Khara
(alsoreferred to as Khara Industrial Area) to promote
industrial activities. Ithasdifferent specified zones, i.e.,
general zone, ceramic zone, mineral zones, etc. There
are three mineral zones of which one is situated adja-
centtoKhara,asmentionedinajointcommittee report
(dated April 13, 2026) of the National Green Tribunal

ON AIR e JUNE 2026

HUMANS OF AIR POLLUTION @ oiaf aTuft

INTERVIEW WITH
RAJKUMAR
MEENA

REGIONAL OFFICER, RSPCB

Meena spoke to ON AIRover the phone

What measures are being taken to tackle
air pollution in Khara?

The smoke emanating from POP factories
is the main source of pollution and to mitigate
that, dust collectors have been installed in
their chimneys.

However, there is smoke still billowing out
of some factories and blowing towards Khara.
These are small industries and they can-
not afford to putin high-end expensive pollu-

tion-control devices.

Villagers complain there areillegal
factories operatingin the area...

Iam aware of it and action will be taken in
due course.

Could you specify any action that has been
initiated against them?

Ican’tdo that asI am out of station and I
have no data to share as of now.

Are pollution levels monitored in Khara?
They are monitored regularly.

Could you please tell when it was last
measured?

There was no response to this question and
the call was discontinued.

(NGT)wherethe Khara pollution matterisbeingheard.

The NGT report notes that in 1994 when the indus-
trial areawas setup, habitationin theimmediate vicin-
ity was minimal, however, over time, the residential
population has expanded towards the Growth Centre,
resulting in people living closer to the industries.

Villagers allege that the PoP factories use old and
obsolete technology, resulting in massive emissions
of dust that hang in the air, leading to respiratory
illnesses, skin allergies and irritation in the eyes.
Most PoP factories lack boundary walls. Smoke es-
capes from the factories through chimneysaswell as
from chinks lower down in the walls and envelopes
the surrounding area (seeinterview: Rajkumar Mee-
na, Regional Offer, RSPCB).

Legal Battle

Forthe pastthreeyears, villagershave been fight-
ing a legal battle against these factories, demand-
ing that they either relocate or shut down. In 2024
and 2025, two joint cases (O.A. No. 261/2024 and O.A.
No. 23/2025) were heard and disposed of by the NGT
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Most Khara factories operate at night without monitoring;
our survey found over 80% of workers suffer lung diseases.

ANIL KUMAR CHHANGANI,
HEAD OF DEPARTMENT OF ENVIRONMENTAL SCIENCE, MAHARAJA GANGA SINGH UNIVERSITY, BIKANER

regarding air pollution due to PoP factories in the
Khara Industrial Area. These cases were filed by two
local villagers, Devidas Khatri and Ram Singh.

In December 2025, frustrated by worsening air
quality, the villagers took a drastic step by not send-
ingtheir children toschoolandlaunched anindefinite
protest against pollution. Based on a complaint from
villager Ram Singh Khara, and news reports of the
school boycott, the NGT Central Zone Bench in Bho-
pal (Madhya Pradesh) took up the case as a suo moto
petitionin February 2026.1t formed ajoint committee
consisting of the Bikaner sub-divisional magistrate
(SDM) and an RSPCB official toinvestigate the matter.

InMarch 2026, the committee conducted a field vis-
itto Growth Centre, Khara, and gave directionsto var-
ious departments to conduct a health survey, check
schoolattendancerecords, andinitiate road repairsto
suppress dust. A medical camp was organised follow-
ing a door-to-door survey of 694 households, where
121 individuals reported respiratory symptoms. No
silicosis patient was found after examination.

In its report submitted to NGT on April 13, the
joint committee acknowledged that PoP units were
the primary contributors to air pollution due to ma-
terial handling, crushing, and furnace emissions.
The RSPCB also found that out of the total 243 indus-
tries in Growth Centre, Khara, 205 were operational
and 38industries were closed. Out of the total opera-
tional units, 151 had valid consent to operate issued
by the pollution control board, while 29 industries
were found without valid consent. Show-cause notic-
es were issued to them. Also, 19 factories have been
directed to shut down for non-compliance under the
provisions of the Air (Prevention and Control of Pol-
lution) Act, 1981, and Water (Prevention and Control
of Pollution) Act, 1974.

However, the joint committee report observed
that “the occurrence of respiratory ailments among
alimited section of the surveyed population cannot,
in absence of detailed exposure assessment, be con-
clusively attributed solely to industrial pollution.”
ON AIR has a copy of this report.

Protests Continue
Villagers are not satisfied with the recent assess-

ment. “There are several discrepancies in the joint
committee report. It notes that the distance between
the PoPunitsand our villageis 30 metres. However,an
earlierreport of November 2024 by the state pollution
controlboard had mentioned itas 10 metres,” alleged
Gaje Singh, a 34-year-old advocate from Khara.

He also complained that the health examination
of 694 villagers, of which only 121 were found tohave
respiratory complaints, was conducted in one day.
“The health departmentlacksthe necessary medical
equipmentto fully investigate respiratory diseases,”
said Gaje Singh, and added: “We want our village to
bepollution-free; we want the mineral zone near our
village to be shifted elsewhere; and we want all fac-
tories to strictly adhere to pollution control norms.”

ON AIR visited Khara on May 11-12, 2026 and
found industrial waste lying around with stagnant
pools of dirty water. Heaps of mustard crop residue
were stocked up to fire the POP kilns. Dust was ris-
ing from the potholed roads, while chimneys of PoP
units were bellowing out smoke and dust.

Most of the workers at the PoP factories are daily
wagerswhoworklonghoursamidstdustand heatthat
cangoupto45degrees Celsius. Pawan Kumar,alabour-
er, paused as heloaded heavy sacks of PoP into a truck
outside a factory to tell ON AIR that like him, most fac-
tory workers were from Bihar. “After working for 10
hours a day, we earn no more than eight hundred ru-
pees. Labourers earn approximately forty rupees for
every tonne of PoP theyload into a truck,” he said.

Anil Kumar Chhangani, Professor and Head of De-
partment of Environmental Science, Maharaja Gan-
ga Singh University, Bikaner said: “Most factories in
the Khara industrial area operate at night, as there
is no monitoring. A survey done by our team on the
workers of these units revealed that more than 80
per cent of them suffer from lung diseases.”

Besides health, air pollution in Khara is comingin
the way of marriage prospects of young men. Twen-
ty-three-year-old Girdhari Swami from Khara, who
runs a tea shop on the highway near the industrial
area, fears he may never get married. “Khara has
such abadreputation thatno one wants to give their
daughtersin marriage to peoplelivingin the village,”
he told ONAIR. [[IX
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DOCTOR'S DESK ® @gd Idlc

DR SMITA MEHRA, executive member of the Uttarakhand State
Ophthalmological Society, and Founder Director of Dehradun-based
Jeevan Jyoti Clinic, speaks to MEGHA PRAKASH

® How does air pollution and smoke from forest
fires affect our eyes?

Our eyes are the most sensitive and exposed part
of the body. After our skin, the eye is the first organ
to be affected by any change in atmosphere due to
temperature or airflow.

Forestfiresand smogare a deadly mixture of gases
and particulate matter—PM2.5 and PM10—soot, tars
and volatile organic substances either solid or liquid.
During forestfires, the carbon stored in the trees, soils,
and other vegetation is released as carbon-dioxide
and other greenhouse gases such as methane. Wild-
fire also emits other harmful gases like carbon-mon-
oxide, sulphur dioxide, and nitrogen dioxide (NO2).

All these together cause allergic reactions in the
eye. The dust particles—ash, unburnt particles—get
trapped in the eyelashes, which can cause further
damage to our eyes. Prolonged exposure to these in-
visible gases and particles, can lead to corneal dam-
age or visionloss, ifignored.

@ Does poor air quality cause Dry Eye
Syndrome? How?

Our tear film is composed of three layers—the
outer lipid layer, middle aqueous layer, and inner
layer. Poor air quality, especially high NOz2, disturbs
the outerlipid layer and the meibomian gland in the
eyelids gets damaged. This gland secretes meibum,
an oily substance essential for preventing tear film
evaporation. When it is damaged, the tears evapo-
rate faster than usual and there is dryness.

Secondly, reactive oxygenis generated onthe eye
surface due to the pollutants, which triggers an in-
flammatory reaction releasing cytokines (that man-
age immune responses). This destabilises the tear
film causing redness in the eyes.
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Further, the Goblet cells responsible for the mu-
cin layer—the innermost layer of the tear film—get
damaged due to the tiny particles in the pollutants.
Excessive and long-term exposure to pollutantsleads
tosevere dryness, which affects the cornea as the cor-
nea getsitsnourishment from the tear film. This can
lead to visionloss and blindness, if not treated early.

® What are some less obvious signs of pollution
affecting our vision?

Besidesredness, the patients experience a gritty or
foreign body like sensation (like sand in the eye); ex-
cessive watering of the eyes,whichisareflexresponse
todryness; burning or pricking sensation; difficultyin
focusing while reading; intolerance to bright light or
sunlight; and blurred or fluctuating vision.

® What are three safe and immediate steps for
relief from burning eyes due to air pollution?
Gently put ice cubes wrapped in a handkerchief
on closed eyes for approximately 30 seconds. Cut
down on digital or screen time to reduce eye strain.
Keepthe eyeslubricated by using a preservative-free
artificial tear drops, three to four times a day.

@ How can villagers protect their eyes during
forestfires?

Minimise exposure by staying indoors as much
as possible. Villagers, particularly children, should
wear eye protective gears like airtight goggles or
zero power glasses. Maintain eye hygiene by wash-
ing them thoroughly with clean water several times
aday. Keep your doors and windows closed and seal
any gaps to avoid dust and ash from your homes.
Don’t rub your eye in case any particle enters it, as
rubbing can damage the layers of the eye. [e1Y
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OR YEARS, WE have

been warned about

how air pollution af-

fects our lungs and
heart. However, aground-
breaking study suggests
that the toxic haze hang-
ing over our cities might
be claiming another vic-
tim: our hair.

Researchers of a joint
study by the Department
of Immunology, School of
Medicine, Kyungpook Na-
tional University, Daegu,
Korea; and Hair Transplantation Center, Kyungpook
National University Hospital, Daegu, Korea have dis-
covered adirectlink between common air pollutants
and the biological processes thatlead to hairloss.
The study, published in the journal Annals of

Dermatology, sheds light on how particulate mat-
ter (PM)—the invisible cocktail of dust, soot, metals,
and chemicals—interacts with our scalp. While we
often think of our skin as a solid shield, the research
shows that these tiny pollutants can actually ‘break
in’ to the body by slipping through hair follicles or
penetrating the skin’s surface.

The Science of ‘Cell Suicide’

To understand how pollution thins our hair, the
researchers looked at keratinocytes. These are the
essential ‘builder cells’ in our hair follicles that are
responsible for creating the hair shaft and keeping
it growing. When these cells were exposed to partic-
ulate matterin alaboratory setting, the results were
alarming. The pollution triggered a process called
apoptosis, which is essentially “programmed cell
suicide”.Instead of continuing their healthy cycle
of growth, the hair cellswere effectively instruct-
ed to die off prematurely.

How exactly does a speck of dust kill a hair
cell? The study points to a surge in Reactive Ox-
ygen Species (ROS). ROS are highly aggressive,
unstable molecules that cause a type of bio-

5 WAYS TO PROTECT
YOURHAIR

® Use a scarf/ dupatta/ gamcha/
hatwhen outdoors in polluted
environments.

® Oiling your head helps create a
‘shield’ around the hair fibre.

@ Eat antioxidant-rich foods (berries,
leafy greens, nuts)

® Wash your head regularly.

@ If a fullwash isn't possible, a simple
water rinse after along commute or
outdoor activity can significantly
reduce pollutants on your hair.

YOU NEED CLEAN
AIRMORETHANA
FANCY SHAMPOO

¥ |-—- Sl :h-h — ?-l‘ A

logical ‘rusting’ inside our
cells. When pollution lev-
els rise, the production
of these ROS molecules
skyrockets, leading to sig-
nificant oxidative stress.
Oxidative stress is an im-
balance of free radicals
and antioxidants in the
body that can lead to cell
and tissue damage.

This stress does two
things. It triggers inflam-
mation and increases the
level ofinflammatory pro-
teins (cytokines) that signal the body to attack its own
hair follicles. It also activates enzymes called Matrix
Metalloproteinases (MMPs), which actlike biological
scissors, cutting through the proteins that give hair
its strength and structure.

Short-Circuiting the Hair Cycle

Normally, our hair goes through a healthy three-
stage cycle: an active growth phase (anagen), aregres-
sion phase (catagen), and a resting phase (telogen).
TheKoreanresearchersfound thattheinflammation
caused by air pollution can short-circuit this cycle. By
inducing premature cell death in the hair bulb, pol-
lution can force hair out of its growth phase and into
the falling-out phase far earlier than intended. This
can lead to noticeable thinning and a decrease in the
overall density of the hair on our scalp.

While previous studies have shown that pollution
can damage the surface of the hair fibre, this new re-
search proves that the damage goes much deeper—

rightinto thelivingroot of the
follicle. For the millions of
people living in highly pol-
luted cities, the message is
clear: protecting your
hair might require
more than just a
goodshampoo; it
mayalsodepend
on the quality of
the very air we
breathe. XY
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ON AIR e JUNE 2026

$I g1 TR §H &aT h T[UTAT & ST TelTg i 3T~
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3R WRd S8 A 3R A9 1Y a1t 321 A 3@
ot fAeT @1 81 3R g ufasa # Gargreft 3R araxht
T1fRY, Y UGWUT cht AchT 37 AT FSTRI gl
gfceh Sed a9 AT g1 [
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