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Abstract: In the post-G20 period (September 2016 to December 2017), the dominant atmospheric pollutant in
winter was PM,y and in summer was tropospheric ozone. For the purpose of better regulating PM,, and ground-

level ozone, chemical reactivity of 55 kinds of volatile organic compounds (VOCs) was analyzed at Zhaohui

and Xiasha Environmental Monitoring Stations using ozone formation potential (OFP). The third generation at-
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mospheric model WRF-CMAQ developed by the United States Environmental Protection Agency (USEPA) was
also used to simulate time-space distributions of PMy, in the city center. Results showed that alkenes were the
primary precursor in the downtown area, followed by aromatics, alkanes, and alkynes; whereas, aromatics were
the primary precursor in the suburbs, followed by alkenes, alkanes, and alkynes. Ethylene, m/p-xylene, toluene,
propylene, and ethylbenzene were ranked as the top five VOCs for OFP in both downtown and suburban areas
of Hangzhou. For PMy, in the city center, regional transport of pollutants accounted for about 50% in spring,
32% in summer, 48% in autumn, and 45% in winter. The regional transported PM;, mainly came from the north
in spring, autumn, and winter but from the southwest in summer. Local Hangzhou PM,, levels in 2017 included
local industry (62.6% ), traffic (27.8% ), residence (7.3% ), and agriculture (2.3% ). Consequently, controlling
the top five VOC species was the best way to alleviate ground-level ozone, and based on 2016 statistics, shut-
ting down 15% of the local industry and reducing 5% of the local traffic would reduce the annual PM,, level to
70 pg-m™ meeting the second national environmental air quality standard. [Ch, 4 fig. 3 tab. 16 ref. ]

Key words: air pollution; volatile organic compounds (VOCs); ozone formation potential (OFP); WRF-CMAQ;

PM,; long-range transport; local sector contribution
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Figure 1 Monthly average TVOC concentration at Zhaohui and Xiasha stations
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Table 2 Seasonal contribution of different subgroup VOC in 2017
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Figure 3 Time-spacing map of PM,, in 2017 when Hangzhou local sources are shut down



816 TN 3 N = o= R 2019 428 H 20 H

it it

[iiBle /_\ ARk g | ik

\ 40%‘;‘ 4 "'(\v
x| ‘ﬁ%ﬂ} k3

20%

(i

R/ (m-s™)

= o
L
N |

. j t - e
28%
([T AN

;J:\ :
ﬁf ER ‘ﬁﬁyﬂ J%

AN K i N R
= S
#

RE

B4 A 2017 FRELAE
Figure 4 Wind-rose over Hangzhou in 2017
KOO PR j DAHTS JIR XS PMyy B TTERAR 5 G 4556 A Hl 5 LI5S 1) PMyo B EE VR 2, 4
3 firn s 2017 AR A AE BTN T 0 KUY 4 2875 Y I DTSR IR AR E o X PMyo BTk S K S Tk I
07 62.6%; FUORACETE, & 27.8%. KU, ZEFEHIHM T E PMy V5 4%, N % 545 i 5858 I8 A Tl
Vo RN, UBUM A M E TM U5 A A IR AR 2016 4 B AL 40 CHE 15% R 5%, BT T H G
PM,, Y41 i ik B2 AT IR T 70 pg-m™, 53] GB 3095-2012 — KX frifi.

F 3 HUMAHT RIRXS O PMyo BYSTEA R

Table 3 Hangzhou local sector contribution for PMy4 at city center
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