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ABSTRACT: We studied ground-level ozone at Nehru Nagar, a residential area in
south Delhi. We used hourly CPCB data from 2019 to 2023. This is the first published
description of the daily ozone cycle at this station.

We have two main findings.

First, data quality. In post-monsoon (October—November) and winter (December—
February), the ozone values were too high to be real. The 21:00 IST means were 299.3
pg m™? and 348.9 pg m™3. These are about 4-8 times and 6—17 times the ranges seen at
other Delhi stations (40-80 and 20—60 ug m™). We think the UV ozone monitor made

an error. We left these two seasons out of the main analysis.

Second, daily patterns. In summer, ozone peaked at 09:00 IST. The mean was 255.6 £
5.7 pg m™ (95% CI [244.4, 266.7]). This is four to six hours earlier than at other Delhi
stations. Across 333 summer days, the peak hour changed a lot: 36% of days peaked in
the morning (06:00-11:00 IST) and 38% at night (18:00-23:00 IST). The single most
common peak hour was 21:00 IST (56 of 333 days, 17%). Morning ozone was higher
than afternoon ozone, and this difference passed strict significance tests.

The monsoon looked normal. It peaked at 21:00 IST (119.1 pg m™), which matches

ozone-rich air coming down from above at night.

During the 2020 COVID lockdown, summer morning ozone fell by 89.9 ug m™ (38%).
That summer was 2.6 °C cooler, which may explain 10-15 pg m™ of the drop. So most
of the fall is not explained by temperature.

Ground-level ozone is a summer pollutant in Delhi. Its 24-hour pattern - its diurnal cycle - tells us about photochemical

production, NOXx titration, and how the air mixes. It also tells us if the instrument is working well.

At other Delhi stations, ozone peaks in the afternoon, between 12:00 and 15:00 IST. This was seen at I'TO (Jain et al., 2005),
Lodhi Road (Sharma et al., 2016), and Sti Aurobindo Marg (Dhawan et al., 2022), and across major Indian cities (Kutal et al.,
2022). Across Delhi stations, summer is the seasonal ozone maximum and winter the minimum (Sharma et al., 2024).

No published study has looked at the diurnal ozone cycle at Nehru Nagar DPCC (28.57°N, 77.26°E). This station is in the
CPCB CAAQMS network and has run since 2017. Our paper fills this gap using five years of data (2019-2023).

Our main finding is about data quality. Two of the four meteorological seasons at Nehru Nagar show ozone values that are

4-8 and 6-17 times the published ranges for other Delhi stations. These records need an instrument audit before they can be

used for science or regulation.
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For the two seasons that look credible (summer and monsoon), we used circular statistics to study day-to-day changes in peak
hour. We also tested how the results change under different data caps, and we measured the 2020 lockdown effect with
formal tests.

2. DATA AND METHODS
2.1 Data source

We took houtly ozone data from the OpenCity platform (data.opencity.in/dataset/delhi-houtly-air-quality-reports). This
platform archives CPCB CAAQMS records without changing them. We checked a random set of 500 hourly values from
2021 against CPCB bulletins. We found no differences beyond rounding. We did not use 2024 data, because those come from
a different 15-minute pipeline. Nehru Nagar DPCC was selected on two practical grounds. First, the OpenCity/CPCB
archive contained a continuous houtly O3 record from 2018 onward, the longest publicly available record for this station.
Second, data completeness across the study period 2019—2023 was consistently high at 94-97% per year, exceeding the 80%
threshold applied as a minimum quality criterion. No systematic comparison of multiple Delhi CAAQMS stations was
undertaken; the analysis is therefore specific to this station and its findings should not be generalised to the wider Delhi

network without comparable characterisation at other sites.
2.2 Quality control

We removed hourly values outside the range 0-500 pg m™. The value 500 ug m™ is the reporting ceiling of the OpenCity
archive for this station. No values fell outside this range in the raw data. So this filter removed zero observations. There were

1,316 values pinned exactly at 500 ug m™2, and none above it.

We filled small gaps of up to two missing hours in a row by linear interpolation. In the 06:00—-10:00 IST summer window,
interpolated values make up about 4% of readings. They are spread across hours, so they have little effect on morning means.

Days with fewer than 18 valid hourly readings were removed from all analyses.
Caps of 400 and 300 pg m™ were used only in the sensitivity test (Section 3.7), not in the main analysis.
2.3 Seasons and study period

We used the India Meteorological Department seasons, adapted for this study: summer (March—May), monsoon (June—
September), post-monsoon (October—November), and winter (December—February). Strictly, IMD's post-monsoon season
runs through December, and the cold season runs January—February. Our December—February winter frame is an analytical

choice that keeps full calendar winters.

We left summer 2020 out of the seasonal means and the day-level analysis. The COVID-19 national lockdown (March—June
2020) cut traffic and changed the precursor mix (Dhaka et al., 2020). Summer 2020 is kept only for the lockdown comparison
in Section 3.9.

All other seasons keep 2020, including monsoon. We test the effect of excluding June 2020 in Section 2.5. The winter frame
covers five December—February periods (December 2019 to February 2024). It gives 10,451 valid hourly readings out of a
possible 10,800 station-hours (about 96.8% capture).

2.4 Statistics

We computed hourly means and 95% confidence intervals (mean * 1.96 X SE, where SE = SD/\/n) for each season. These
intervals treat each hour as independent. Since ozone is autocorrelated within a day, the intervals understate true uncertainty.
They are lower bounds only. The day-level tests are the main basis for our conclusions.

Peak hour is a circular variable (00-23 IST). For each valid summer day (n = 333; see Table 2), we found the daily peak hour.
We used circular statistics after Fisher (1993): circular mean 0= atan2(mean sin 0;, mean cos 0;), where 0; = 27hi/24; mean
resultant length R = \/(mean sin®0 + mean cos®0), from O (spread out) to 1 (all days the same hour); and the Rayleigh test of
uniformity. Bootstrap resampling (n = 3,000 by day, sampling with replacement) gave a 90% CI on the circular mean.

For pairwise tests, we ran day-level Mann-Whitney U tests (one-sided, 09:00 > adjacent hour) for 09:00 versus 08:00, 10:00,
11:00, 12:00, 13:00, 14:00, and 15:00. We applied Holm—Bonferroni correction to all seven tests at once.
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2.5 The COVID-19 year

We excluded summer 2020 from seasonal means because the lockdown sharply cut traffic and most non-essential activity -
traffic came to a near standstill in the first phase (Dhaka et al., 2020). We kept 2020 in all monsoon analyses, because the
lockdown officially ended before the monsoon began on 1 June.

As a check, removing June 2020 changes the monsoon mean from 119.1 to 108.3 pg m™. That is a difference of about 9%.
We report this openly. June 2020 does contribute to the monsoon mean, but we keep the monsoon season with 2020
included.

3. RESULTS
3.1 Sample sizes

Table 1. Valid houtly ozone readings by year and season, Nehru Nagar 2019-2023.

Summer' (Mar—||Monsoon (Jun—|[Post-M (Oct—{|Winter> (Dec—||Days

Year Note
May) Sep) Nov) Feb) (summer)

2019 2,021 2,782 1,371 2,134 91

2020 2,161 2,776 1,448 1,958 92 COVID

2021 2,048 2,831 1,428 2,056 91

2022 2,104 2,679 1,414 2127 92

2023 2,157 2,620 1,403 2,176 92

'Total . 2020

otal  (ex 8,330 13,688 7,064 10,451 3667

summer)

! Summer excludes 2020; monsoon, post-monsoon, and winter include 2020.

2 Winter 2019-20 = December 2019 + January—February 2020, and so on through winter 2023-24.

* 3066 station-days across 2019, 2021-2023; 333 pass the quality threshold (see Table 2).
3.2 Valid days

Table 2. Summer days removed and valid days, by year.

Year |[Total days||Excluded (< 18 obs / < 20 h)||Valid days
2019 (|91 10+ 2 79

2021 (|91 546 80

2022 (192 3+4 85

2023 (192 2+1 89
‘Total||366 20+ 13 =33 333

We first removed days with fewer than 18 valid houtly readings. Then we removed days covering fewer than 20 distinct
hours. The removed days are spread evenly across months and years. No single hour window dominates the exclusions.

3.3 Data quality
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Table 3. Peak ozone at Nehru Nagar compared with published values at other Delhi stations.

Season Peak | Nehru Published | Statistic Best source Ratio? n Status
hour Nagar range' (pg | underlying hourly?
(dST) | peak m™?) published range
mean =
SE  (pg
m™?)
Summer 09:00 | 255.6 * | 124-190 Monthly average | Jain et al | ~1.4-2.1X% | 8,330 OK*
(Mar—May, 5.7 maximum Oz, | (2005),  their
ex. 2020) [244.4, ITO New Delhi, | Table 1 / Fig. 2
266.7 1997-2003 (62-95 ppb X
2.0 pg/ppb)
Monsoon | 21:00 1377 = | ~9%4 8-hour  daytime | Ghude et al | ~1.1X 13,688 | OK
(Jun—Sep) 3.2 (daytime mean (09-17 | (2006) (59% of | (daytime)®
[131.4, mean)® IST), ITO New | 80 ppb WHO
144.0] Delhi, 2001 standard X 2.0
tg/ppb)
Post- 21:00 3572 £ | 100-164 Monthly average | Jain et al | ~2.2— 7,064 A
monsoon 7.3 maximum O3, | (2005); 3.6x7 Artefact
(Oct= [342.9, ITO New Delhi, | Dhawan et al.
Nov) A 371.5] 1997-2003 (Oct— | (2022) seasonal
Nov: 50-82 ppb | mean 40-80 pg
X 2.0 ug/ppb) m™?
Winter 21:00 | 416.7 =* | 20-60 Seasonal  mean | Kutal et al | ~7-21x3 10,329 | A
(Dec—Feb) 4.9 O, multiple | (2022), Table 3; Artefact
A [407.1, Delhi CAAQMS | Jain et al
426.3] stations (2005)  (winter
described  as
seasonal
minimum)

! Published values represent the statistic named in the adjacent column at independent Delhi stations in earlier study periods.
Nehru Nagar values are the peak hour of the mean diurnal profile - a different and generally higher statistic than a seasonal
mean or monthly average maximum. Ratios are therefore upper bounds on the true anomaly and are listed primarily to

identify physically implausible values, not as precise multipliers.

> Ratio = Nehru Nagar peak mean = upper end of published range. Parenthetical ranges reflect uncertainty in the published

lower bound.

*> Hourly observation counts: summer excludes 2020; all other seasons retain 2020. Winter frame = December 2019 through
February 2024 (five December—February periods). Per-bin n: summer 341-353; monsoon 561-580; post-monsoon 286—301;
winter 417-438.
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* Summer concentrations at Nehru Nagar (peak mean 255.6 pg m™?) are elevated relative to published Delhi summer values
but within a range that is plausible for a south Delhi residential site under current precursor loads. The peak-hour comparison
against Jain et al. monthly average maxima (which span summer months) likely overstates the anomaly because peak-hour
means exceed monthly maxima in most datasets. The morning peak timing (09:00 IST vs 12:00-15:00 IST at other stations) is

the more unusual feature and is discussed in Section 3.4.

® Monsoon is the minimum O3 season at Delhi urban stations (Jain et al., 2005; Ghude et al., 2006). Ghude et al. (2006)
report an 8-hour (09-17 IST) surface O3 at New Delhi of 59% of the WHO 80 ppb standard, giving approximately 47 ppb X

2.0 = 94 pg m™. No numeric monsoon mean is given by Jain et al. (2005).

® The Nehru Nagar monsoon peak of 137.7 pg m™ occurs at 21:00 IST (nocturnal). The Nehru Nagar monsoon daytime
mean (09:00-17:00 IST) is 108.4 pg m™, giving a ratio of 108.4/94 = 1.15X against the Ghude et al. daytime mean -
consistent with published values. The monsoon data are therefore physically plausible and the nocturnal peak reflects

residual-layer entrainment rather than measurement artefact.

7 Post-monsoon ratio uses the Jain et al. (2005) monthly average maximum range (100-164 pg m™) as the denominator:
357.2/164 = 2.2X (lower bound) and 357.2/100 = 3.6X (upper bound). Using the Dhawan et al. (2022) seasonal mean range
(40-80 pg m™) gives 4.5-8.9%, but this compares a nocturnal profile peak against a seasonal mean - an extreme statistic

mismatch. The more conservative Jain et al. ratio (2.2-3.6X) is preferred and is still indicative of anomalously high values.
8 Winter ratio: 416.7 + 60 = 6.9% (upper end of Kutal 2022 range); 416.7 + 20 = 20.8% (lower end). Stated as ~7-21X.

The post-monsoon mean of 299.3 ug m™ at 21:00 IST is far too high for Delhi. So is the winter mean of 348.9 ug m™ at
21:00 IST.

At other Delhi stations, winter is the ozone minimum and summer the maximum (Sharma et al.,, 2024). Under winter
inversions, surface NO from traffic and biomass burning removes ozone. Winter values at independent Delhi stations do not
approach what we see here (Kutal et al., 2022; Sharma et al., 2016). Even the highest autumn monthly maxima at ITO (50—82
ppb, about 98-161 pg m™3) do not reach the 21:00 IST means at Nehru Nagar (Jain et al., 2005).

These anomalies look like UV-ozone monitor errors. Wilson and Birks (2006) showed that UV monitors can report large
positive offsets when humidity changes quickly, through the ozone scrubber (Wilson & Birks, 2000). Later studies with
heated graphite scrubbers confirmed this problem (Turnipseed et al., 2017), and field comparisons found UV monitors prone
to sampling-related errors (Long et al., 2021). The effect is transient: it follows fast humidity changes, not steady conditions
(Wilson & Birks, 2000).

The timing here needs care. The Nehru Nagar anomaly sits at 21:00 IST, but relative humidity in Delhi peaks in the early
morning, around 06:00-08:00 IST, not at night (Chen et al., 2022; Mandariya et al., 2024). So a sustained multi-season night-
time offset is more likely caused by zero/span drift ot a worn scrubbet. The summer morning plateau (09:00—-10:00 IST) does
match the fast post-sunrise drop in humidity, where a transient response could add error (Wilson & Birks, 2000).

We cannot tule out zero/span drift or spectral intetference from winter co-pollutants. The calibration records are not public.
DPCC should audit the zero/span logs, scrubber replacement recotds, and the analyser make and model before these data are
used for science or regulation.

3.4 Summer daily cycle

Figure 1 shows the summer profile. The mean peaks at 09:00 IST (255.6 + 5.7 ug m™2, 95% CI [244.4, 266.7]) and stays flat
through 10:00 IST. This value is above India's 1-hout standard of 180 ug m™. Delhi summet-afternoon ozone approaches or
exceeds that level at other stations too (Shukla et al., 2021). The daily low is at 19:00 IST (157.2 ug m™?). Then ozone rises
again from  20:00 IST. This night-time rise matches ozone-rich air coming down from above.
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Figure 1 - Mean hourly ozone (solid), median (dashed), and 95% CI (shaded) at Nehru Nagar by season, 2019-2023. Summer

excludes 2020. Red dotted line = India's 1-hour standard (180 ug m™). Post-monsoon and winter panels are for transparency

3.5 Peak-hour spread

only and are excluded from interpretation (instrument errors, Section 3.3).

The peak hour changes a lot from day to day (Figure 2, Table 4). The mean resultant length is R = 0.097, very close to zero.

This means the distribution is neatly uniform. The Rayleigh test gives p = 0.043, which is significant at the 5% level but

shows only a weak overall preference.

The distribution is bimodal. One mode is at 09:00 IST (morning group, 36% of days). The other is at 21:00-22:00 IST
(evening group, 38% of days). So the circular mean (01.3 IST) falls between the two modes, near midnight. It does not
describe any typical day. The bootstrap 90% CI [0.3, 23.7] IST confirms this. For a bimodal distribution, the best summary is
the modal distribution itself.

Table 4. Peak-hour spread and circular statistics, summer (2019, 2021-2023; n = 333 valid days).

Category / Statistic Value % or test result
Morning peak (06:00—11:00 IST) 119 days 36%
Afternoon peak (12:00-17:00 IST) 37 days 11%
Evening—night peak (18:00-23:00 IST)||128 days 38%
Early-morning peak (00:00—-05:00 IST) (|49 days 15%
Most common peak hour: 21:00 IST  ||56 days 17%
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Second mode: 22:00 IST 40 days 12%

‘Third mode: 09:00 IST 36 days 11%

Circular mean 01.3 IST Not representative’
Mean resultant length R 0.097 p =0.043
Bootstrap 90% CI on circular mean  |[[0.3, 23.7] IST||Bimodal; see note!

! The two modes (morning 36%, evening 38%) pull the circular mean and its CI toward midnight. They are correct in math
but describe no real day. The modal distribution (top four rows) is the right summary.

Figure Al Orrular Rose Chart
Bimadal: meening ¢ evening-night modes

Figure &x Day-Level Poak-Hour Histogram
Semmer 2019, 20212023 (» « 233 days)
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Figure 2 - Day-level summer peak hours across 333 valid days. Left: histogram by time window. Right: circular rose chart.
Morning (06:00—11:00) = 119 days (36%); evening—night (18:00-23:00) = 128 days (38%); most common peak = 21:00 IST
(56 days, 17%). R = 0.097 (p = 0.043); the circular mean of 01.3 IST is unrepresentative because the distribution is bimodal.

3.6 Morning vs afternoon tests

Table 5. Day-level Mann-Whitney tests: 09:00 IST vs adjacent hours, summer 2019, 2021-2023 (Holm—Bonferroni, k = 7).

Comparison||09:00 median (ug m™3)||Other median (ug m™3)|[Raw p ||[Holm «||Decision
09 vs 15:00 {260 161 < 0.0001{|0.0071 |*

09 vs 14:00 260 166 < 0.0001{|0.0083 |*

09 vs 13:00 {260 173 < 0.0001{|0.0100 |*

09 vs 12:00 {|260 180 < 0.0001{|0.0125 |*

09 vs 11:00 {|260 202 0.0001 |0.0167 |*

09 vs 10:00 {|260 218 0.107  0.0250 ||ns

09 vs 08:00 {|260 216 0.233  |0.0500 ||ns

One observation per day (the daily mean ozone for each hour, on days that pass the threshold for both hours). Tests are one-
sided: 09:00 > the other hour. * = significant after correction. ns = not significant.

The morning value is higher than 11:00 through 15:00 IST, even after correction. It is not different from 10:00 IST (p =
0.107). So the morning feature is a plateau, not a sharp point.
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3.7 Sensitivity test
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Figure 3 - Summer profile under different upper caps. Under a 400 ug m™ cap (97% of data kept), the 09:00-10:00 IST

plateau stays. Under a 300 pg m™ cap (85% kept), the peak moves to 12:00 IST, and the profile looks like the normal

afternoon photochemical peak at other Delhi stations.

3.8 Monsoon

Monsoon ozone peaks at 21:00 IST (mean 119.1 pg m™2, 95% CI [113.0, 125.2]). The low is at 06:00 IST (75.9 ug m™). The

day-to-night range is 43.2 pg m™.

These values match published Delhi monsoon levels. The night peak fits residual-layer entrainment: after sunset, the daytime

mixed layer collapses, and ozone-rich air from above sinks to the surface (Ojha et al., 2012). This is the most believable

pattern in the dataset.

3.9 The 2020 lockdown
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Figure 4 - Summer mean ozone by year at Nehru Nagar (2019-2023). The 2020 line (dashed grey) peaks at 21:00 IST instead
of 09:00-10:00 IST. The 06:00-10:00 IST window was 89.9 pg m™2 (38%) lower in 2020 (Mann-Whitney p < 0.001). Red

dotted line = India's 1-hour standard (180 pg m™3). The 2022 anomaly is discussed in Section 4.2.
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Table 6. Summer peak hour and peak mean, by year, Nehru Nagar 2019-2023.

Year|[Peak hour||Peak mean (ug m™)||n hourly|Note

20191|09:00 267.1 2,021

20201|21:00 192.8 2,161 COVID lockdown
2021(21:00 244.5 2,048

20221|22:00 304.5 2,104 High-ozone year
20231|09:00 227.9 2,157

The mean morning ozone (06:00—10:00 IST) was 148.5 ug m™ in 2020, versus 238.5 ug m™ in other years. That is a drop of
89.9 ug m™ (38%, p < 0.001). Every morning hour fell by a similar amount: 06:00 —88, 07:00 —91, 08:00 —94, 09:00 —91, and
10:00 —85 pg m™?; all p < 0.001.

A simple titration story would predict the opposite - ozone should rise when NO falls. Our result fits a NOx-limited or
transitional photochemical regime, where less precursor emission means less morning ozone production. But this is not the
full story. Box-model work for Delhi shows that in-situ ozone production is VOC-limited, so NOx-only cuts are expected to
raise, not lower, ozone (Chen et al., 2020; Nelson et al., 2021). Nationwide lockdown studies found no consistent ozone falls
either: PMy.5, PM19, NOy, and CO dropped sharply in Delhi (about 41%, 52%, 51%, and 28%), but ozone did not (Jain &
Sharma, 2020), and some cities even saw ozone rise (Das et al., 2022).

So the 38% morning drop at Nehru Nagar is a distinct, station- and window-specific result. Weather also matters. Mean
summer temperature was 35.2 °C in 2020, versus 37.8 °C in other years. That 2.6 °C gap could explain about 10-15 ug m™ of
the fall. Most of the 89.9 pg m™ gap remains unexplained by temperature. Our test is limited by having only one lockdown
year and no NOx data for the same period.

4. DISCUSSION
4.1 The main finding is data quality

Two of the four seasons at Nehru Nagar show ozone values 4-8 and 6—17 times the published ranges for those seasons

elsewhere in Delhi. Even against the upper ends alone, the gaps are four- and six-fold. This is our most important result.

The post-monsoon and winter records should not be used for compliance checks, trend studies, or model testing until DPCC
audits the instrument. The audit should cover: analyser make, model, and firmware; zero and span logs; scrubber replacement
records; and co-located humidity data. Comparing the Nehru Nagar winter and post-monsoon records with nearby stations

(e.g., Mandir Marg, Patparganj) would quickly show if the problem is station-specific.
4.2 The summer morning peak and the 2022 anomaly

The summer mean peaks at 09:00-10:00 IST, four to six hours eatlier than other Delhi stations. This is a property of the
mean, not of most days. The 36% of days that peak in the morning carry the highest concentrations. They dominate the
mean, even though 38% of days peak at night (Dhawan et al., 2022; Jain et al., 2005).

The morning plateau is significantly higher than the afternoon (11:00—15:00 IST) after correction, but is the same as 10:00
IST (p = 0.107). So it is a plateau, not a sharp peak.

Summer 2022 stands out. It peaked at 22:00 IST with a mean of 304.5 ug m™, and 32% of its hours exceeded 300 pg m™.
Delhi had a severe pre-monsoon heatwave in April-May 2022. Heat speeds up ozone formation. It can also worsen humidity-

driven monitor errors. We cannot tell which one explains 2022 without a co-located reference instrument.

Two mechanisms could explain the morning rise. First, residual-layer entrainment: at sunrise, the boundary layer mixes and
brings down ozone-rich air from the day before. Second, a transient humidity error in the UV monitor, right at the time
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morning humidity falls quickly (Turnipseed et al., 2017; Wilson & Birks, 20006). The 38% lockdown-year drop fits the first
mechanism better than the second, but the evidence is indirect.

4.3 What this means for the CPCB network

We do not know if the problem is unique to Nehru Nagar. A network-wide check would help: compare winter and post-
monsoon means across all Delhi CAAQMS stations, and flag any urban station whose winter ozone clearly exceeds ~60 pg

m™%. No such check exists in the literature. It would be a useful quality-assurance contribution.
5. CONCLUSION

We used five years of CPCB data (2019-2023) to give the first published description of the ozone cycle at Nehru Nagar
DPCC. We left the 2020 lockdown year out of the summer analysis. Three points stand out.

Data quality- Two seasons - post-monsoon (peak mean 299.3 pg m™) and winter (348.9 pg m™) - exceed the upper ends of
published Delhi ranges by about four and six times, and up to 8- and 17-fold against the lower ends. Both peak at 21:00 IST,
which photochemistry cannot explain. We attribute these records to UV monitor errors and recommend not using them for

regulation or science until DPCC audits the instrument.

Diurnal pattern- Summer shows a morning plateau at 09:00-10:00 IST (255.6 = 5.7 ug m™, 95% CI [244.4, 2606.7]),
significantly higher than 11:00-15:00 IST at day level. The daily peak-hour distribution is bimodal (morning 36%, evening—
night 38%), R = 0.097. So the plateau belongs to the concentration-weighted mean, not to most individual days. The
monsoon shows a credible night peak (119.1 ug m™) that fits residual-layer entrainment (Ojha et al., 2012).

Lockdown- The 2020 lockdown cut morning (06:00-10:00 IST) summer ozone by 89.9 ug m™ (38%, p < 0.001). This fits
reduced photochemical production, but published Delhi analyses point to VOC-limited production (Chen et al., 2020; Nelson
et al., 2021), and we had no concurrent NOx data. A 10-15 pg m™ weather contribution from the cooler 2020 summer
cannot be ruled out. Settling the mechanism needs co-located reference measurements and concurrent NOx and humidity
data.
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