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THE LIFT LINE

Delhi has spent a decade fighting the dust it can see, and while it did, a colourless gas cooked up by sunlight

has slipped past its defences, because ozone is not emitted by anything and so cannot be filtered, swept or

trucked away.

WHY THIS EDITORIAL MATTERS FOR YOUR EXAM

Recent monitoring shows ground-level, or tropospheric, ozone exceeding safety limits on nearly every summer
day in Delhi, in several stretches overtaking particulate matter as the capital’s top pollutant. Unlike PM2.5,
ozone is a secondary pollutant, formed not from a chimney or a tailpipe but from a chemical reaction in the
atmosphere, and it worsens asthma and other respiratory illness even on days that look clear. The editorial
matters because it reframes the air pollution debate, which has fixated on winter dust, to include a summer

menace that current control strategies barely touch and that climate-driven heat is making worse.
GS Paper 3: Environmental pollution, conservation, and issues relating to health and the environment.

For Prelims, hold the distinctions clearly: ground-level ozone is a secondary pollutant formed when nitrogen
oxides (NOx) and volatile organic compounds (VOCs) react in sunlight; it is chemically the same gas as the
protective stratospheric ozone layer but is harmful at breathing level; the National Ambient Air Quality
Standards (NAAQS) set an 8-hour average ozone limit of 100 micrograms per cubic metre; and ozone is a
component of the Air Quality Index. For Mains, argue that ozone control requires cutting precursor

emissions, a slower and more diffuse task than trapping visible particulates.
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BACKGROUND AND CONTEXT

Two ozones must never be confused. High in the stratosphere, the ozone layer shields the earth from
ultraviolet radiation and is worth protecting, the concern behind the Montreal Protocol. Near the ground, the
same molecule is a pollutant and a powerful oxidant that inflames the airways. What links Delhi’s rising
ground-level ozone to summer is sunlight, because the reaction that forms it needs strong ultraviolet energy,

so ozone peaks in the hot months and in the afternoon, exactly when winter-focused controls are relaxed.

Delhi’s air policy grew up around the winter smog crisis, dominated by particulate matter from crop burning,
vehicles, construction and cold-weather inversion. That framing left the summer ozone problem in a blind

spot, even as warming temperatures and abundant precursor emissions pushed it to dangerous levels.

THE CORE ARGUMENT / ISSUE

A pollutant with no smokestack

The defining difficulty of ozone is that nothing emits it. It is manufactured in the air itself when nitrogen
oxides from vehicles and power plants meet volatile organic compounds from fuels, solvents and industry,
under sunlight. There is no filter to fit, no source to cap directly, and no truck to spray water. Control must

reach back to the precursors, NOx and VOCs, spread across countless sources.

Why it is harder than PM

Particulate pollution, for all its severity, offers visible targets: stubble fires, dust, diesel engines. Ozone offers
none. Worse, the chemistry is non-linear, so cutting one precursor without the other can sometimes raise

ozone locally, which makes control counter-intuitive and demands careful, region-specific strategy rather than

blunt (https://ujiyari.com/vocab/blunt/) bans.

FEATURE GROUND-LEVEL OZONE PARTICULATE MATTER (PM2.5)
Type Secondary, formed in air Primary, directly emitted

Peak season Summer, sunny afternoons Winter, cold and stagnant

Formed from NOx + VOCs + sunlight Combustion, dust, burning

Control approach | Cut precursors, non-linear Trap or stop visible sources

Visibility Invisible gas Often visible haze
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The health cost

. . . Ujivari Current.Affairs - ujiyayi.com - Free Dajly.Current Affairs for UPSC & State PCS .
Ozone is a respiratory irritant that inflamesthe Airways, tiggers astima attacks, Tédices lung function and
burdens those with chronic respiratory and cardiac conditions. Because it strikes on bright summer days, the

public rarely associates its discomfort with pollution, which blunts pressure for action.

HOW TO THINK ABOUT THIS (ANALYTICAL FRAME)

Classify the pollutant before prescribing the cure. Primary pollutants are controlled at the source, secondary
pollutants are controlled at their precursors, and confusing the two produces policy that misses. The
transferable rule for GS3 is that secondary pollution demands chemistry-aware, precursor-focused regulation
across airsheds, not the source-shutting reflex that works for dust. The examiner rewards the candidate who
distinguishes tropospheric from stratospheric ozone, links the summer peak to sunlight, and recognises why a

colourless gas can be the hardest pollutant to govern.

THE DIAGRAM IN WORDS

NOx from vehicles and power plants + VOCs from fuels and solvents + strong summer
sunlight -> chemical reaction in lower atmosphere -> ground-level (tropospheric) ozone -
> breaches NAAQS 8-hour limit (100 ug/m3) on most summer days -> overtakes PM as top
pollutant -> inflames airways, worsens asthma -> no smokestack to cap, non-linear

chemistry -> control must cut precursors across the airshed, not trap visible sources

WAY FORWARD

0 Target precursors across the airshed. Regulate nitrogen oxides and volatile organic
compounds together and regionally, since ozone forms and drifts across city boundaries and

responds only to coordinated precursor cuts.

O fExtend air action into summer. Broaden pollution control plans beyond the winter particulate

season to address the summer ozone peak with season-specific measures.

3] Strengthen monitoring and public alerts. Expand ozone-specific monitoring and issue
summer-afternoon health advisories, especially for children, the elderly and those with respiratory

illness.

® Curb VOC and NOx sources. Tighten standards on fuel evaporation, solvents, industrial

emissions and vehicular exhaust, which are the raw materials of ozone formation.
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PYO LINKAGE AND PRACTICE

UPSC has asked about air pollution, the National Ambient Air Quality Standards and the distinction between
primary and secondary pollutants. This editorial turns a technical distinction into a live urban health crisis,

which is exactly the applied environmental analysis the examiner rewards.

Practice question: “Ground-level ozone is emerging as a summer pollutant that is harder to control than
particulate matter.” Explain its formation and health impact, and suggest why conventional air-quality

measures fall short against it. (250 words, 15 marks)

Sources: Down To Earth (https://www.downtoearth.org.in/), Central Pollution Control Board (https://cpcb.nic.in/),

Ministry of Environment, Forest and Climate Change (https://moef.gov.in/)
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