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Ozone layer v/s Ground-level ozone
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Science of ground-level ozone
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Heatwaves advanced the geographical
spread of ground-level ozone

Graph 1: Monthly variation in ground-level ozone in Delhi-NCR (2019-22)
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Note: Based on exceedances recorded at the monitoring stations at Delhi, Gurugram, Faridabad, Ghaziabad, Noida and Greater Noida. Exceedance is computed as daily maximum 8-hr average

crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Geographical spread of ground-level ozone
pollution in Delhi-NCR during March-April
highest in past 4 years

Graph 2: Variation in average duration and spatial spread of daily exceedance during March and
April in Delhi-NCR (2019-22)
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Note: Based on exceedances recorded at the monitoring stations at Delhi, Gurugram, Faridabad, Ghaziabad, Noida and Greater Noida. Exceedance is computed as daily maximum 8-hr average crossing
the ground-level ozone 8-hr standard, i.e. 100 ug/m3. Duration of exceedance is computed as number of hours the rolling 8-hr average was exceeded at a station on a day. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



New Delhi and South Delhi neighbourhoods
are worst affected by ground-level ozone
pollution

Map 1: Hotspots of ground-level ozone exceedance in Delhi-NCR (March-May 2022)
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Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.




East and Central Delhi along with Noida are
facing worsening trend

Change in Ozone exceedance

Improvement
(=47 to -4.9 days)

Mo Change (- 5- § days)

Deterioration
(6 - 68 days)

Note: Based on exceedances recorded at the monitoring stations at Delhi, Gurugram, Faridabad, Ghaziabad, Noida and Greater Noida. Exceedance is computed as daily maximum 8-hr average 8
crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3. Baseline is defined as average of 2019, 2020, and 2021. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Ground-level ozone hotspots are located in
the areas with low levels of NO2 and PM2.5
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Map 3: Spatial relationship among hotspots for key pollutants in Delhi-NCR (March-May 2022)
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Note: Seasonal average computed as mean of monthly averages based on daily 24-hr average for PM2.5 and NO2, while daily maximum 8-hr average is used for ground-level ozone. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.




Hourly ozone peak level are up by
23 per cent compared to lockdown times

Graph 3: Hourly cycle of ground level ozone and NO2 in Delhi-NCR - 2020 lockdowns v/s 2022
heatwaves
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Note: 24-hr profile is based on mean hourly concentration of ground-level ozone and NO2 recorded at the monitoring stations at Delhi, Gurugram, Faridabad, Ghaziabad, Noida and Greater Noida for
month of April in 2020 AND 2022. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Ground-level ozone has become
a yearlong problem

Graph 5: Map of spatiotemporal variation in ground-level ozone in Delhi-NCR (2019-22)
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Note: Based on exceedances recorded at the monitoring stations at Delhi, Gurugram, Faridabad, Ghaziabad, Noida and Greater Noida. Exceedance is computed as daily maximum 8-hr average crossing

the ground-level ozone 8-hr standard, i.e. 100 pg/m3. Data till 30 May 2022. 1 1
Colour coding: Green = 0 exceedance; Orange = 1-10 stations exceed the standard; Violet = 11-20 stations exceed the standard; Maroon = 21-30 stations exceed the standard; Black = 31 or more stations
exceed the standard; Grey = No data.

Source: CSE analysis of CPCB realtime data.



During the summer of 2022 all key pollutants
have increased in Delhi-NCR

Graph 6: Seasonal levels of key pollutants (PM2.5, NO2, and ground-level ozone) in
Delhi-NCR (2019-22)
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Note: Based on mean of seasonal average recorded at the monitoring stations at Delhi, Gurugram, Faridabad, Ghaziabad, Noida and Greater Noida. Daily value for PM2.5 and NO2 is based on 24-hr
average while daily value for ground-level ozone is based on maximum 8-hr average recorded on the given day. All values are in ug/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Delhi and Mumbai have severe ground-level
ozone problem, but other metros not safe
either

Graph: Comparison of ground-level ozone pollution among the metro cities (March-May, 2022)
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Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3. Seasonal citywide value are determined by averaging seasonal average of 1 3
all stations in the city. Seasonal average is based on daily values and for NO2 it is based on 24-hr average while daily value for ground-level ozone is based on maximum 8-hr average recorded on the

given day. Data till 30 May 2022.

Source: CSE analysis of CPCB realtime data.



Chennai and Bengaluru have longer duration
of exceedance despite lower frequency
compared to other metros

Graph: Comparison of average duration of ground-level ozone exceedance among the
metro cities (March-May, 2022)
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Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3. Duration of exceedance is computed as number of hours the rolling
8-hr average was exceeded at a station on a day. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data



For Mumbai ground-level ozone is becoming
a yearlong problem

Graph: Monthly variation in ground-level ozone in Greater Mumbai (2020-22)
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Note: Based on exceedances recorded at the monitoring stations at Mumbai, Navi Mumbai and Thane. Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr 5
standard, i.e. 100 ug/m3. Data till 30 May 2022.

Source: CSE analysis of CPCB realtime data.
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Mumbai: Thane, Powai and Navi Mumbai are
the worst affected by ground-level ozone
pollution

Map: Hotspots of ground-level ozone exceedance in Greater Mumbai (March-May 2022)

Ozone exceedance

®  No Values

l Low (0 - 20 days)

Med (21 - 25 days)

l High (26 - 46 days)

Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 ug/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.
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For Kolkata ground-level ozone is lesser this
summer but it has become a yearlong
problem

Graph: Monthly variation in ground-level ozone in Greater Kolkata (2019-22)
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Note: Based on exceedances recorded at the monitoring stations at Kolkata and Howrah. Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 1 7
ug/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Kolkata: Victoria is the worst affected by
ground-level ozone pollution

Map: Hotspots of ground-level ozone exceedance in Greater Kolkata (March-May 2022)

Ozone exceedance

l Low (0 - 10 days)

Med (11 - 13 days)

l High (14 - 24 days)

Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 ug/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.
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For Hyderabad ground-level ozone almost
tripled this summer

Graph: Monthly variation in ground-level ozone in Hyderabad (2019-22)
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Note: Based on exceedances recorded at the monitoring stations at Hyderabad. Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3.
Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Hyderabad: Patancheru is the only
neighborhood this summer with ground-
level ozone pollution

Map: Hotspots of ground-level ozone exceedance in Hyderabad (March-May 2022)

Ozone exceedance

Low (0 - 19 days)

Med (20 - 25 days)

i High (26 - 43 days)

Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 ug/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.
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For Bengaluru ground-level ozone
exceedance have almost disappeared this
summer and winter

Graph: Monthly variation in ground-level ozone in Bengaluru (2019-22)
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Note: Based on exceedances recorded at the monitoring stations at Bengaluru. Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3.
Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Bengaluru: Silk Board is the only
neighborhood with ground-level ozone
exceedance this summer

Map: Hotspots of ground-level ozone exceedance in Bengaluru (March-May 2022)

Ozone exceedance

® No Values

l Low (0 - 0.4 days)

Med (0.5 - 1 days)

l High (1.1 - 2 days)

Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 ug/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.
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For Chennai ground-level ozone exceedance
have declined by almost 60 per cent this
summer

Graph: Monthly variation in ground-level ozone in Chennai (2019-22)
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Note: Based on exceedances recorded at the monitoring stations at Chennai. Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 pg/m3.
Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



Chennai: Alandur and Manali are the worst
affected by ground-level ozone pollution

Map: Hotspots of ground-level ozone exceedance in Chennai (March-May 2022)

Ozone exceedance

*  No Values
Low (0 - 4.4 days)

| Med (4.5 - 5.5 days)

High (5.6 - 10 days)
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Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 ug/m3. Data till 30 May 2022.
Source: CSE analysis of CPCB realtime data.



But why don’t we see AQI alerts for
ground-level ozone?

25



#1 : AQI design for ground-level ozone is
unnecessarily complicated with confusion
regarding 1-hr and 8-hr values

Footnote clarifying averaging time change in the ozone AQI| sub-index breakpoints is inadequately worded in the

National Air Quality Index report and it goes missing from implementation and public communication documents...

Excerpt from National Air Quality Index report, CPCB (2015)

Table 3.11 Breakpoints fur A1 Scale 0-500 {units: pg/m’ unless mentioned siherwise)

AN Category M, PAlL . M), 0y (R} ] S0, NHy Fh
{Range) 24-br 4-br 24-br fbr Shr Td-hr 24-hr 24-hr
(mg/m')

101168

x_\":___‘_.____lgrmrh miondoring (for mathemaiical colowlmhon oy

Excerpt from SAFAR-India website

{http:ffeafar. tropmet. res. infAQ 4T 1.2-Details accessed on 10-8-2021)

# No footnote found

Excerpt from About National Air Quality Index, CPCE website
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#2 : CPCB’s AQI calculation tools do nothing
to accommodate the complex design of

ground-level ozone.

CPCB’s published tools and methodology for calculating AQl have no provision or even mention of 1-hr ozone

values despite the top A

soures: Bt /gpch mie i Fational-Abr-Quadipinde . Iitesied of 142001

categories for ozone sub-index are exclusively defined by 1-hr values...

Calculation of AQI

NET
Delhi
Delhi

check

1

1

Alr Quality Index

AQl = 114

Date Station
DO-RAM-Y Y City
| State
— =
conceNtration
Pollutants. n pg/m3 Sub-index
axcept for 00
PM10 24-hr avg 121.00 114
PM2.5 24-hr avg 34.00 57
502 24-hr avg 0.00 o
MO 24-hr avg B8.00 10
*CO (mg/m3] max B-hr .00 o
ﬁ
Q 03 max B-hr 57.00 57
——
NH3 24-hr avg 34.00 9
* Concentrations of minimum thres pollutants are regquired; one of them should be P10 or P25
" The check s "1 b & PaA-zeo value is enteded
Mirimal Impact
Minor breathing discomfort to sensitive peop
Braathing discomiort to the people with lung,

Braathing discomiort to peophe on Erolonped expoiure
Respiratory iliness to the people on prolonged exposur|

Respiratory affects aven on haalthy people

How is AQI calculated?

@ Sub-mdices for mdmadual pollutants at a momtorng location are caleulated nsirm

2M-hourly average concentration value (S-hourly m case of CO and Os) and health ‘D

breakpoint conceniration range. The worst sub-index is the ACH for that location.

All the eght pollutants may not be momtored at all the locanons. Owverall AQD 15

v

calculated only 1 data are available for mimmm three pollutants out of which one would
wecessanily be either PM; s or PM,. Else. data are considered insufficient for calculating
.-\.{H Silllll.ﬁl]}'. a manimnne of 16 hous® data is L‘Llll.'l.'il.ll.;'ll..‘d |JL'§.'I."\\H|1-' o \':Lh'lI]:LIill.J:_' Sl

i,

3. The sub-indices for wonitored pollutams xre caloulmed amd disseminated. even if data are
insdequate for determining AQI The Inclividual pollutant-wise sub-index will provide ai

quality stams for that pollutant.

1. The web-based system is designed to provide AQI o real time basis, It is sy sutonsated
system that capies data from contimous  monitoring  sations  without  hunan
mtervention. and displays AQI based on mnning average values (e.z. AQT at fam on a

day will imcorporate data from Gam on previous &y to e current dayh.

5. For mamal monitoring stations, an AQI calculator is developed wherem data can be fed

manually to get AQT value.
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#3 : CPCB is arbitrarily capping data at N
200ug/m3 , regardless of the fact that the "
1-hr standard is 180 pg/ma3. vV

CPCBis filtering out all ozone values higher than 200 pg/m? from the national real-time data portal, filtering happens
at 15-minute level. State pollution control board databases show 200+levels for corresponding timestamps...

Screenshot of the CPCB portal database for Delhi going blank as levels cross 200 pg/m’ ihitps iiapp cpcbeer.comi sccessed en 10-8-2027)  Comparison of CPCE database with State
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#4 : This practice not only stops ozone AQI
from going beyond “Moderate” category, it
lowers the AQI when pollution gets worst.

Filtering out of 200+ pg/m? ozone values adversely affects real-time AQI as it lowers the 8-hr average when pollution
gets worse. This leads to improvement or blackout of ozone AQI sub-index when health alert should be sounded...
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Ozone mitigation demands stringent control of gases from all combustion
sources including vehicles, industry, power plants and open burning in the
entire region. It is therefore necessary that while designing mitigation of
particulate matter the key focus of action strategy today, is also calibrated
for reduction of ozone precursor gases.

Immediately, refine the action strategy for combined control of particulate
pollution, ozone and its precursor gases like NOx to maximise the co-
benefits of the action plan. At the national level, the National Clean Air
Programme needs to propose specific measures to control ozone
precursor gases including NOXx, volatile organic compound, carbon
monoxide etc that are emitted largely from vehicles and industry.

Simultaneously develop a robust public information and dissemination
system to alert public about ozone exceedance wherever ozone build up
is happening for exposure management. This will also require refining the
current Air Quality Index.
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