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Abstract

To clarify the characteristics and major sources of ozone (03) pollution in Dali City, this study
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investigated the spatiotemporal distribution, meteorological drivers, precursor emissions, and
source contributions of O3 pollution based on ambient air quality monitoring data from 2018 to
2022, combined with volatile organic compounds (VOCs) and nitrogen oxides (NOx) emission inven-
tories and the WRF-CAMx-PSAT numerical modeling system. The results showed that O3 pollution
in Dali exhibited a “high in spring and low in autumn, high in daytime and low at nighttime” pattern,
with pollution episodes concentrated in March-May, and high-value areas concentrated in the ur-
ban center and the eastern and southeastern regions. VOCs and NOx emissions showed spatial dis-
tribution characteristics with relatively concentrated civil emissions in the central urban area, and
high-value zones of VOCs emissions corresponded well spatially with Oz pollution hotspots. Numer-
ical simulations indicated that natural sources (52.9%), mobile sources (20.0%), and industrial
sources (19.9%) were the dominant contributors to spring O3 pollution, while regional transport
was primarily driven by local accumulation and boundary conditions. It is recommended to
strengthen control measures in the main urban area, western industrial clusters, and major traffic
arteries of Dali City; to initiate early warning and prevention in spring; and to enhance the regula-
tion of mobile sources, industrial sources, and natural sources.

Keywords
Ozone Pollution, Source Apportionment, WRF-CAMx, OSAT, VOCs

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

B (O)E R ZE KA BB IG5 e, HORETH @ AR H NE R, B2 RS RG 4
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SRR VOCs HETBCR I MEGAN B 5[12], AERR SR 45 & — 60 & DR 5 8 B R 1 AR

BRI TS P HE G RS SR A HEROR T35, WWHASRN: B = >4, EF,, (1 -n,,)
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Figure 1. Typical diurnal variation characteristics of O3 concentration in Dali City
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TG . IXEE ST X A 8 A TV X ) NOx. VOCs HE,  BA KA X3¢ i e v N 118 B R A YR
WAREH K.

3.2. SKRERM
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Figure 2. Composition of anthropogenic emission sources of pollutants in Dali City
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Figure 3. Spatial distribution of VOCs emissions in Dali Prefecture
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Figure 4. Spatial distribution of NOx emissions in Dali Prefecture
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Figure 5. Average source apportionment results of O3 during the ozone pollution episode in Dali City from March 31 to April
10,2019
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Figure 6. WCWT analysis results of O3 in spring in Dali City from 2018 to 2022
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Figure 7. Percentage contributions of regional sources to O3 concentration during the ozone pollution episode in Dali City
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Figure 8. Average contributions of different atmospheric physical and chemical processes to spring O3 pollution
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