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Source: https://www.climatecentral.org/gallery/graphics/explainer-how-ground-level-ozone-is-formed



Science of ground-level ozone
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Source: https://www.oxidationtech.com/ozone/ozone-production.html



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 µg/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)

6Note: 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 µg/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 µg/m3. Data till 30 May 2022. 
Source: CSE analysis of CPCB realtime data.



East and Central Delhi along with Noida are 
facing worsening trend

Map 2: Change in hotspots of ground-level ozone exceedance in Delhi-NCR (March-May 2022 vs baseline)

8Note: 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 µg/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

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 problemy g p

31 or more 
exceedance

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 µg/m3. Data till 30 May 2022. 
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 µg/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)

13Note: Exceedance is computed as daily maximum 8-hr average crossing the ground-level ozone 8-hr standard, i.e. 100 µg/m3. Seasonal citywide value are determined by averaging seasonal average of 
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 µg/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 
standard, i.e. 100 µg/m3. Data till 30 May 2022. 
Source: CSE analysis of CPCB realtime data.



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)
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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 µg/m3. Data till 30 May 2022. 
Source: CSE analysis of CPCB realtime data.



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)

17Note: 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 
µg/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)
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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 µg/m3. Data till 30 May 2022. 
Source: CSE analysis of CPCB realtime data.



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 µg/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)
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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 µg/m3. Data till 30 May 2022. 
Source: CSE analysis of CPCB realtime data.



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 µg/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)
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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 µg/m3. Data till 30 May 2022. 
Source: CSE analysis of CPCB realtime data.



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 µg/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)
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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 µg/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?
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#1 : AQI design for ground-level ozone is 
unnecessarily complicated with confusion 
regarding 1-hr and 8-hr values 
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#2 : CPCB’s AQI calculation tools do nothing 
to accommodate the complex design of 
ground-level ozone.
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#3 : CPCB is arbitrarily capping data at 
200µg/m3 , regardless of the fact that the 
1-hr standard is 180 µg/m3.
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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.
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Act Now!!!

Ozone mitigation demands stringent control of gases from all combustion
sources including vehicles industry power plants and open burning in thesources 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 Airp ,
Programme needs to propose specific measures to control ozone
precursor gases including NOx, 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
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