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Analysis of- Causes and Source,s of §umrher Ozone Pollutlon in Blzhao Based on CMAQ

and HYSPLIT Models ~ 7 Ay ‘ f- % : :

LIN Xin, TONG; Jl long *5 WANG Yi-fan, CHEN Yd- xlang, LU Yong le, ZHANG Xin, AO Cong ]1e LIU Hao-tian -
(Col e'%e of AtmObpherl( S@etces, Lanzhou University], [anzhou 730000, China)

Abstract; A typicalcoastal city;” 05 pollution in Rizhao has become mCI;easmgly Sefious in recent years. In order to explore the causes and sources of O; pollution, IPR
process analysis-and ISAM source tracking tools based on ihe CMAQ model=were used respectively, to quantify the contributions of different physicochemical processes and
different soutce tracking areas to O, in Rizhao. Additionally, by comparing the differences hetween O -exceeding days and non-exceeding days, combined with the HYSPLIT
model , the'.regional transportation path of O, in Rizhao was explored. The results showed that the concentrations of O, NO_, and VOCs near the coastal areas of Rizhao and
Lianyungang were significantly increased on O exceedance days compared with those on non-exceedance days. This was mainly because Rizhao was the convergence zone of
western, southwestern, and eastern winds on exceedance days, which facilitated the transport and accumulation of pollutants. Process analysis showed that the transport process
(TRAN) contribution to the near-surface O; near the coastal areas of Rizhao and Lianyungang increased significantly on the exceedance days, whereas the contribution to most
areas Lo the west of Linyi decreased. Photochemical reaction (CHEM) had a positive contribution to the O; concentration in Rizhao during the daytime at all heights, and
TRAN had a positive contribution at 0-60 m above the ground, and mainly had a negative contribution ahove 60 m. The contributions of CHEM and TRAN at 0-60 m above
the ground would increase significantly on exceedance days, which was approximately twice that on the non-exceedance days. Source analysis showed that the local sources in
Rizhao were the main contribution sources of NO, and VOCs, with the contribution rates of 47. 5% and 58. 0%, respectively. O, mainly came from the contribution outside the
simulation area (67.5% ). The O, and precursor contributions of the western cities of Rizhao ( Weifang, Linyi, etc. ) and the southern cities ( Lianyungang, etc. ) would
increase significantly on the days of exceeding the standard. The transportation path analysis showed that the number of exceedances accounted for the largest proportion
(11.8%) in the path from the west of Rizhao, which was the main transportation channel of O, and precursors in Rizhao. This was verified through process analysis and
source tracking results, and such trajectories accounted for 13.0% of the total number of trajectories, and their main routes were in the Shaanxi, Shanxi, Hebei, and
Shandong regions.

Key words: Rizhao; ozone(0, ) ; CMAQ model; ISAM tool; HYSPLIT model; source analysis; process analysis
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Table 1  Model parameter settings
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Fig. 1 Diagram of source tracing area division
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Table 2 WRF and CMAQ simulation results were used to evaluate statistics

i H MB NME/% NMB/% MFE/% MFB/% R
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Table 4  All types of tracks correspond to O; concentration and the proportion of tracks exceeding the standard

e 2/RuY A ¢E] W p(O) MM p(NO,)HE &ﬁ%@ ﬁﬁﬂﬂﬁ%% TBIRHE p(05)
vz /pgem” /g m 3 BH/ % B ) 5t % YIE/ wgom 3

1 93 B — 1L P Jb— 1L R =l U — H R 120. 62 34.47 11 11.8 245.2

2 124 Hg— H IR 92. 18 14. 36 2 1.6 227.7

3 176 VLI —3E = #—H 1] 108. 23 25.14 9 5.1 206. 0
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