1

Status of air pollution during winter of 2015-16 and the impact of odd-even car
rationing scheme on air quality
Environment Pollution (Prevention and Control) Authority
January 21, 2016
1. Overall pollution level this winter is higher than last winter. This demands
emergency action
This winter has witnessed extremely high level of pollution. Typical winter conditions -cold temperature, lower mixing height of air, calm and no-wind conditions trap air and
pollution. As a result, pollution builds up very quickly and peaks. This is why winter
months require tougher emergency action to reduce pollution. Weather is an important
constraint in pollution management.
The winter months of November and December 2015 show higher number of days in
severe category-four times the safe standard – which is the worst category according to
the National Air Quality Index. November 2015 had 73% cent of days in severe category
against 53% in November, 2014. December 2015 has 67% of days in severe category
as against 65% in December 2014. December 2014 at least had 3% of days in good
and satisfactory category but December 2015 has none. There has not been a single
good air quality day this winter. On several consecutive days, the PM2.5 levels have
remained in the worst category according to the national air quality index.
The odd and even programme has been implemented as an emergency action to arrest
the high emergency peak when the overall pollution levels have gone 5 to 6 times
higher than the standards. This is needed to protect public health in a city where every
third child has impaired lungs.
This is also not the only action that is being taken in the city to arrest runaway air
pollution. The Supreme Court has taken firm steps to check heavy commercial vehicles
from entering Delhi; it has issued directions on enforcement of construction and road
dust as well as garbage burning. The Delhi government is also bringing action against
the Badarpur Thermal Power Plant. The odd-even scheme is designed for immediate
relief as it takes off the roads almost half the private cars, which contribute to pollution
from their tailpipe and pollution because of congestion.
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4. Satellite imagerry shows ‘lightening’ of pollution over De
elhi as com
mpared to
NCR du
uring odd-e
even fortnight and sttudies show
w that Delh
hi pollution level was
s
less tha
an neighbo
ouring regions in the odd-even fortnight
Scientistts of Deparrtment of Pu
ublic Health
h Sciences,, Universityy of Miami, US have
studied aerosol opttical depth or
o how pollution in the
e air block sunlight
s
by absorbing
a
o by
or
scatterin
ng light and
d prevent direct sunligh
ht from reacching the ground. A va
alue of 0.01
1
correspo
onds to an extremely clean
c
atmossphere, and
d a value of
o 0.4 would
d correspon
nd to
a very hazy condition. An average aerosol optical depth for the
e U.S. is 0.1 to 0.15. They
T
have fou
und that this
s improved in Delhi affter the odd-even sche
eme was im
mplemented
d.
But in arreas borderring the cap
pital and the
e surroundiing NCR there was no
o effect, and
d
saw 35%
% worsening.
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Figure 1: Comparison in pre-and-during odd-even road rationing programme in
Delhi NCR on AOD (Aerosol Optical Depth) levels
AOD: Pre Odd-Even Trial

AOD: During Odd-Even Trial
Boundary
of NCT
Delhi

December 18 to 31, 2015
Legends:
Good
0 to 0.3
0.3 to 0.45

Boundary
of NCT
Delhi

January 1 to 15, 2016

0.45 to 0.60

0.60 to 0.75

0.75 to 0.90

Bad
> 0.90

Source: Department of Public Health Sciences, University of Miami, US

Another assessment by a team of researchers from University of Chicago and
University of Harvard also finds that the odd-even programme has helped to improve air
quality in Delhi1 -- by reducing particulate air pollution concentrations by 10-13 per cent
in the period. This study found the following:
a. Starting January 1, while absolute pollution levels increased both inside and
outside Delhi (for atmospheric reasons, as noted by other commentators), the
increase in fine particulates in Delhi was significantly less than in the surrounding
region. Overall it was a 10-13 relative decline in Delhi.
b. During the 8 am to 8 pm period – when the scheme was implemented – the
impact is even more visible. Around 8 am the gap between Delhi’s pollution and
its neighbouring regions begins to form and steadily increases until midafternoon. Then as temperatures begin to fall and air pollutants are less likely to
disperse, this gap starts to close. When focusing on just the hours that the oddeven policy was in effect, the estimate of the authors is that particulate pollution
declined by 18 per cent because of the pilot.
1

Michael Greenstone et al, Yes Delhi it worked, in Indian Express January 19, 2016
5

6

5. During odd-even fortnight there was increased public transport ridership,
which points to the need for augmentation of this mode of transport in NCR. Bus
speeds increased and this makes them also more reliable modes of transport
Theroad rationing has allowed all forms of transport to become more efficient. In this
period, buses, autos and taxis could do more kilometres and carry more people. Metro
ridership has also increased. Bus passengers increased by 8%. In fact this would have
been higher if two-wheelers were also brought within the ambit of the odd and even
scheme. This was also possible because of more efficient utilization of the bus fleet.
The DTC bus fleet utilization improved from 84% in normal days to 95% during Oddeven policy.
Graph 4: Increase in bus ridership during odd-even programme in Delhi

35 lacs / day

38 lacs / day
8 % increase in average
ridership in DTC buses
11 lacs /

11.4 lacs /

4 % increase in average
ridership in DIMTS buses

Source: DTC, DIMTS

Delhi Metro Rail Corporation (DMRC) has informed EPCA that in any given year
January is a lean period for metro ridership due to holidays. While compared to
December 2015 there was a drop in absolute metro ridership during odd-even fortnight.
But when this ridership is compared to previous January (2015), then during January 115 2016, there was an increase of 7% -- from 23 lakh per day to 25 lakh per day. DMRC
has increased number of coaches from 1198 as on December 28, 2015 to 1220 on
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January 1 2016. DMRC also increased number of trips and rescheduled the frequency
of trains in peak and off-peak hours.
Graph 5: Comparison of average ridership of metro for January 2015 and January
2016 (data till January 13, 2016)

Source: Delhi Metro Rail Corporation
6. During odd-even fortnight there was a dip in sale of petrol and diesel, which in
turn will result in lower pollution
Data from Petrol Dealers Association shows that the overall petrol and diesel sales
have dropped by 4.7% and 7.8% from December 2015 to January 2016.
7. During odd-even fortnight, studies show dramatic impact in terms of reduced
congestion. There is a clear correlation between congestion and pollution
The data available from the ‘Traffic Survey and Travel Attributes Study’ conducted by
the School of Planning and Architecture’ Department of Transport Planning during oddeven scheme show substantial reduction in traffic volume and congestion.
The survey was carried out in 11 locations along different major arterial roads of Delhi
like Gurgaon Expressway, Mathura Road, NH-24, NH-1, Bahadurgarh Road and Ring
Road. It found that the average journey speed was as high as 50 kmph during odd and
even period as against 20-25 kmph speed on regular days. This is due to reduction in
share of cars on the road during that period.
In West and North West Delhi (Punjabi Bagh, Peeragarhi, Rajaouri Garden, Janakpuri,
etc)the improvement in speed was not so considerable. The study observed that this
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was because of already lower share of cars in traffic, construction works along the road,
heavy dependence upon two wheelers, road side encroachments.
But the busy Ring-Road experienced about 30 to 50% increase in speeds during the
odd-even fortnight.
The study also found that the average occupancy in personal cars increased from 1.4 to
2.1 during the odd and even period at major nodes.
The Centre for Science and Environment has compared the live traffic updates from
Google for January 15, 2016 (during odd-even) and for January 19, 2016 (after oddeven scheme was over). This shows how congestion in most roads of Delhi
hasincreased after the odd and even scheme was over.
Figure 2: Impact of Odd-Even on Delhi’s traffic
During Odd-Even
After Odd-Even
January 15, 2016 – Time- 10:30 am
January 19, 2016 – Time- 10:30 am

Fast

Slow

Source: Google Maps
8. The pollution gains have been lost on the very day after the odd-even scheme
came to an end. Pollution levels are much higher after the scheme, which shows
its impact
The gains of odd and even scheme was immediately lost after the full traffic was back
on first Monday after the scheme came to close. This was further aggravated lower wind
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Moreover, higher occupancy of cars due to car pooling and sharing has also reduced
per capita toxic emissions of car users substantially. Shift to other modes can be even
more substantial. This is a significant contribution of Delhiites to the pollution control
efforts that needs to be respected and encouraged for longer term solution.
Graph 7: Reduction in per capita emission of PM and NOxdue to car pooling car
during odd-even programme
Particulate load
Nitrogen oxide load

50%
Reduction

50%
Reduction in

Source: Centre for Science and Environment

Overall assessment
Delhi is piloting its first ever-emergency action to reduce peak pollution levels. This is
consistent with global best practice. Vehicles that are second highest emitters in the city
are responsible for very high exposure and health impacts. Smog peak reduction will
need action on vehicles.
The fortnight, when the programme was implemented has clearly demonstrated that the
peak pollution levels are lower than the normal smog peaks of the season – despite the
adverse weather conditions.
In other countries duration of the programme is adjusted according to the severity and
persistence of the severe pollution problem. Several countries have implemented odd
and even formula as an emergency action to reduce peak pollution levels. Many of
those programmes are more stringent in terms of duration, penalty and minimal
exemptions. There are evidences of impact on air quality in those global cities. With this
programme several cities have reported a wide range of benefits including reduction in
air quality, reduced congestion, improvement in public transport ridership etc. Lowering
of pollution levels have been reported in in different cities. In Paris for instance that has
implemented this programme in March 2014 and repeated in March 2015, saw 18 %
reduction in traffic volume and 6% in pollution levels. But Beijing that has a longer and a
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more stringent programme has shown 38% reduction in PM10. This indicates that even
this percentage reduction is necessary and is possible in the short term to reduce smog
peaks.
Given the current pollution levels and adverse weather conditions it is recommended
that the Delhi Government should develop this programme further. The government
should be able to create the right template for the programme to be able to roll it out as
and when needed. This is needed to protect public health, given the pollution
emergency of the city.
It is also important to note that the people of Delhi and neighbouring states have
followed the rule – it shows their cooperation and their desire to be part of the solution
to check this toxic and deadly air pollution. It is clear that we need to do more and not
less to arrest air pollution and also make this scheme more successful, by reducing
exceptions.
It also means that the government of Delhi must now work to greatly augment public
transport so that the city can go car-free more often and as a general practice. This will
be the big transition that the city needs for truly effective and durable action against
deadly and toxic air pollution.
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