
Instead of focusing on 
short-term fixes, cities such 
as Lahore and Delhi need a 
comprehensive, year-round 
plan to reduce air pollution.

How northern India and Pakistan 
can break free of the smog cycle
Sarath K. Guttikunda

By mid- to late November every year, 
a pall of noxious air settles over the 
entire Indo-Gangetic Plain, stretching 
from eastern Pakistan to Bangladesh. 
This year, the haze was visible in 

satellite images and disrupted daily life in 
large cities such as Lahore and Delhi, lead-
ing to school closures and weekend curfews 
reminiscent of COVID-19 lockdowns.

The causes of this phenomenon are well 
known. Pollution levels typically begin to surge 
during the autumn festival of Diwali because of 
the widespread use of fireworks. The situation 
worsens as farmers burn leftover rice-paddy 
stubble to prepare fields for the winter (rabi) 
crop, following the harvest of the summer 
(kharif) crop. These seasonal factors, combined 
with background pollution from vehicular 
and industrial sources, create a public-health 
emergency in the region every year.

On cue, on 18 November this year, Delhi’s 
Air Quality Index soared to 1,700 — far exceed-
ing the safe limit of 50 set by the World Health 
Organization (WHO). Lahore in Pakistan had 
recorded a value of 1,100 a few days earlier. 
Because the Indo-Gangetic Plain is one of the 
most densely populated regions globally, the 
number of people affected would be in the 
millions — making the north Indian pollution 
plume one of the world’s biggest public-health 
challenges. Yet it is solvable.

Despite pollution being a persistent, year-
round problem, the media and policymakers 
often prioritize temporary fixes targeting the 
October–November spikes (see ‘Short atten-
tion span’). This needs to change.

A comprehensive, year-round mitigation 

plan is required. Delhi’s case is illustrative of 
the challenges confronting the entire region. 
In 2019–22, the city’s annual average con-
centration of PM2.5 — harmful microscopic 
particles that can penetrate deep into the 
lungs and bloodstream — was about 20 times 
higher than the WHO’s clean air standard1. 
Most people in South Asia breathe polluted air 
throughout the year, resulting in a reduction 
in average life expectancy of about five years.

Over the past 25 years, studies have con-
sistently shown that vehicle and freight 
transport in Delhi contributes significantly 
to air pollution, accounting for 10–30% of 
all human-induced emissions there. Other 
key sources include the burning of biomass 
and coal for residential cooking and heating 
(which peaks in the winter months), industrial 
emissions (10–30%, varying across regions), 

Smog affects cities in the Indo-Gangetic Plain each year, putting public health at risk.

open waste burning (up to 15%) and dust (up 
to 15%)1,2.

A unified action plan is required to tackle 
these sources of pollution simultaneously. 
Here are five key steps that will make a 
difference.

Boost public transport
The opening of the Delhi Metro in 2002 
was a key milestone for the growing city, 
which desperately needed an alternative 
mass-transportation system. But it hasn’t 
reduced people’s reliance on motorized 
transport. A 2011 survey by researchers at the 
Indian Institute of Technology Delhi showed 
that around 54% of the Metro’s riders previ-
ously used buses or non-motorized transport; 
less than 15% used to travel by motorcycle and 
25% previously used a car (respondents could 
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choose more than one transport mode)3. In 
effect, the number of vehicle kilometres 
undertaken by private motorized transport 
did not fall significantly.

Borrowing from pollution mitigation 
strategies adopted by cities such as London, 
Paris and Singapore, Delhi could start to dis-
courage motorized transport by levying high 
taxes on the purchase of personal vehicles 
and introducing road-usage charges, while 
expanding bus- and rail-based public trans-
port. Currently, Delhi has more than 10 million 
registered personal vehicles, but fewer than 
8,000 public-transport buses. 

In the late 1990s, following the intervention 
of India’s Supreme Court, all diesel-powered 
buses and taxis in Delhi were mandated to con-
vert to compressed natural gas, which emits 
markedly lower levels of PM2.5 per vehicle kilo-
metre. So far, this remains the most notable 
success story in Delhi’s efforts to manage air 
quality. However, the initial gains have been 
erased by the constant expansion in private 
vehicles. 

Prevent waste burning
Delhi’s population almost doubled between 
2000 and 2020, and waste-management 
services haven’t kept pace. Unmanaged waste 
is at constant risk of being burned, and emis-
sions from burnt waste are responsible for up 
to 15% of the annual PM2.5 pollution load1.

Delhi generates more than 15,000 tonnes of 
waste each day, but has the capacity to process 
less than 10,000 tonnes. To address this imbal-
ance, three main actions are required: the 
government should launch public-awareness 
campaigns to encourage people to segregate 
compostable food waste at its source and pro-
mote recycling wherever possible; municipal 
authorities should be provided with adequate 
funds and personnel to ensure timely waste 
collection; and landfills should be upgraded 
to manage waste more sustainably.

Set up an air-quality authority
An estimated 40–50% of Delhi’s pollution orig-
inates from sources outside the city, including 
regional power plants and industries across 
the Indo-Gangetic Plain, such as brick kilns4. 
Tackling this requires a regional airshed 
management approach, in which cities work 
together to address pollution at its source5.

Thus, a unified strategy led by an empow-
ered central institution is essential. Although 
India has a National Clean Air Programme, it 
has focused mainly on data collection and 
information sharing, which is important but 
insufficient in the absence of concrete action 
to address pollution. An agency that can levy 
fines on polluters, mandate changes in indus-
trial practices and enforce strict emissions 
standards across sectors is crucial to achiev-
ing meaningful air-quality improvements. In 
Beijing, a drop in population-weighted PM2.5 

concentrations of more than 60% between 
2013 and 2023 demonstrates what can be 
achieved through a targeted set of interven-
tions that addresses all major pollution sources 

(see go.nature.com/4gtfdd9 and ref. 6).

Promote cleaner heating fuels
A large portion of Delhi’s estimated popula-
tion of more than 30 million lacks widespread 
access to piped natural gas. Many people thus 
depend on burning biomass, coal, cow dung 
and even waste for household heating during 
winter. Expanding the piped gas network in 

low-income neighbourhoods will take time. 
In the meantime, improving access to 

refills of LPG (liquefied petroleum gas) 
cylinders through door-to-door delivery and 
reintroducing subsidies, which ended in 2020, 
might encourage a major shift to cleaner fuels. 
Reducing heating-related household emis-
sions can significantly improve air quality 
during the winter months7, as demonstrated 
by some Chinese cities, especially those in the 
country’s colder, northern provinces.

Improve air-quality tracking
To measure the impact of these recom-
mended pollution controls effectively, a 
robust network of monitoring stations will be 
required. Delhi, with its 40 ambient air quality 
monitoring stations, provides a strong founda-
tion for analysing trends and setting baselines. 
However, 80% of Indian cities rely on data from 

just one monitoring station, which limits the 
accuracy and reliability of pollution assess-
ments (see go.nature.com/3br4wdn). Expand-
ing this capacity to at least four stations per 
city would significantly reduce uncertain-
ties and enable more-precise evaluation of 
air-quality improvements.

It’s time to get serious and treat air pollu-
tion as a national emergency. Although it is 
an inevitable consequence of rapid urbaniza-
tion, global examples such as London’s drastic 
air-quality improvements since the Great 
Smog of 1952 or Beijing’s ability to significantly 
reduce PM2.5 levels over the past decade prove 
that progress is achievable.

However, this requires moving beyond 
blame games and short-term, reactive 
measures during peak pollution spells. The 
problem stems from multiple, year-round 
sources — vehicular emissions, waste burning 
and more — all of which must be addressed 
systematically.
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“It’s time to get  
serious and treat  
air pollution as a  
national emergency.”

SHORT ATTENTION SPAN
Most people in the Delhi region of India breathe polluted air all year, but Google Trends data show that public 
and media attention on the issue shoots up in October and November when air pollution gets markedly worse.
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