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Air pollution in 13,000 cities: Research to action

Long-term trends in urban NO, concentrations and associated “k @
paedlatrlc asthma incidence: estimates from global datasets
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Methods In this modelling study, we used a health impact function to estimate ozone concentrations and ozone:
attributable chronic respiratory disease mortality for urban areas worldwide, and their surrounding peri-urban, - Washington C USA
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ozone-attributable burden {from 35% to 37%; 54000 more deaths). Across all cities studied, average population-
welghted mean ozone concentration increased by 113 (46 parts per billion [ppb] to 51 ppb). The number of ciies with
concentrations above the WHO peak season ozone standard (60 jg/m?) increased from 11563 (393€) of 12946 cites
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Decades of scientific lterature have shown an association
between exposure to tropospheric ozone, a harmful air
pollutant. and shortterm and long-erm respiratory and
candiovascular diseases.’” The recent avallability of fine
resolution ozone surface estimates¥ has enabled the
estimation of czone concentrations and ozone-anributable
mortality burdens at global, regional, and national scales,
along with their temporal tends.” A sudy published
in 2021 by Delang and colleagues® reported the fine (0.1
resolution estimates of global ozone season daily
‘maximum 8 h mixing ratio (OSDMAS) concentrations
for 1990 to 2017 The study applied M3Fusion' and
Bayesian Maximum Entropy Data Fusion (BME” in
sequence to fuse ozone ground measurement data from

the Tropospheric Ozone Assessment Report™ and the
Chinese National Environmental Monitoring Center
Network, representing 8534 monitoring sites_globally
with nine chemical ransport model estimates” Auhors
subsequently examined temporal and spaial trends
globally and found that ozone exposure s increasing
worldwide. A positive trend in global population-weighted
(OSDMASR concentration over the period of 1990 to 2017
was attribuied. in part. to strong positive trends in highly
populated and polluted regions of Asia and Affica
Estimates of OSDMAS concentrations from the study
by Delang and colleagues were included in the Global
Burden of Disease (cnn) 2019 s\ud, and were used to
bie chronic ob !
disease (COPD) bu{dms worldwide (zasom deaths),
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® 100+ pgh

® 50- 100 pg/m3
35- 50 ug/m3
26- 35 ug/m3
16 - 25 yg/m3
11-15 ygim3
® 6-10 yg/m3
® 0-5pugm3
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the health assoclated with exposure to risk factors is necessary to inform
publnc hulm policy and practice. To systematically quantify the contributions of risk factor exposures to specific
health outcomes, the Global Burden of Diseases, Injuries, and Risk Factors Study (GED) 2021 aims to provide
‘comprehensive estimates of exposure levels, relative health risks, and attributable burden of disease for 38 risk factors
in 204 countries and territories and 811 subnational locations, from 1990 to 2021

Methods The CED 2021 risk factor analysis used data from 54561 total distinet sources to produce epidemiological
estimates for 88 risk factors and their assodated health outcomes for a total of 631 risk-outcome pairs. Pairs were
included on the basis of data-driven iination of a risk-outcome association. Ag I

estimates were generated at global, regional, and mational levels. Our approach followed the comparative Tisk
assessment framework predicated on a causal web of hierarchically organised, potentially combinative, modifiable
risks. Relative risks (RRs) of a given outcome xxcurmlg s  function of sk factor expostre were estimated separately
for each risk-outcome pair, and summary V), d exposure prevalence,
and theoretical minimum risk expesure el 1 (TMRELS) were estimated for each risk factor. These estimatcs were
used to calculate the population atiril (PAF; e, the ional change in health risk that would accur
i exposure to a risk factor were reduced to the TMREL). The product of PAFs and disease burden associated with a
given outcome, measured in disability-adjusted life-years (DALYS), ylelded measures of attributable burden (ie, the
proportion of total disease burden attributable to a particular risk factor or combination of risk factors). Adjustments
for mediation were applied to account for relationships involving risk factors that act indirectly on outcomes via
intermediate risks. Attributable burden estimates were stratified by Socio-demographic Index (SDI) quintile and
presented as counts, age-standardised rates, and rankings. To complement estimates of RR and attributable burden,
newly developed burden of proof risk function (BPRF) methods were applied to yleld supplementary, conservative
interpretations of risk—outcome assoclations based on the consistency of underlying evidence, accounting for
unexplained heterogeneity between input data from different studies. Estimates reported represent the mean value
across 500 draws from the estimate’s distribution, with 95% uncertainty intervals {Uls) calculated as the 2-5th and
97.5th percentlle values across the draws.

Findings Among the specific risk factors analysed for this study, particulate matter air poliution was the leading
contributor to the global discase burden in 2021, contributing §-0% (95% UI 6-7-9-4) of total DALYs, followed by
high s
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Tracking urban CO,
emissions
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Air pollution and CO, emissions in 13,000 cities

PM, s (Lg/m3) NO, (ppb)

Updated estimates with new
concentrations datasets

» Van Donkelaar et al. (2021) for PM,:
» Larkin et al. (2023) for NO,

» Delang etal. (2021) for ozone
 EDGAR v7.0 for CO,

Most recent year for which all datasets - s~ I
were available: 2019 [ 7o }
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Air pollution and CO, emissions in 13,000 cities:
Trends 2005 to 2019
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Tracking progress towards urban nature targets

Distribution of urban greenspace (NDVI) Distribution of urban progress towards
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Urban Air Quality Explorer
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