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Abstract To explore the effect of volatile organic compounds (VOCs) on ozone (O3)
formation during summertime when ozone (O3) pollution occurs frequently, the
chemical composition characteristics of VOCs and its sources were studied, using high-
resolution online monitoring data obtained in an urban site of Hohhot in the summer of
2021. In addition, the sensitivity of O3 pollution days and the control strategy of its
precursors were further studied by observation-based model (OBM). Results showed
that the averaged total mixing ratio of VOCs was 21.10+9.38 ppbv, with oxygenated
volatile organic compounds (OVOCs) as the most abundant group (36.3%), followed
by alkanes (23.8%), halogenated hydrocarbons (16.8%), alkynes (10.4%), aromatic
hydrocarbons (6.6%), and alkenes (6.1%). According to the PMF source analysis, the
main sources of VOCs in Hohhot are diesel tail-gas source, gasoline tail-gas source,
solvent source, natural gas and combustion source, biological emission source,
liquefied petroleum gas source, with their contribution rates are 19.8%, 18.2%, 17.6%,
16.3%, 15.4% and 12.7%, respectively. According to the relative incremental reactivity
(RIR) and EKMA analysis, O3 sensitivity was in the VOCs-limited regime during the
Os pollution days in Hohhot, with higher RIR values from alkenes and aromatic
hydrocarbons. By simulating precursors reduction scenarios from the different VOCs
sources resolved by PME, the results showed that the reduction of VOCs from motor
vehicle-related sources is most beneficial to the control of O3 during summertime.
Keywords Volatile organic compounds (VOCs), Source appointment, Ozone sensitivity,
Emission reduction strategy

=

5l
H 2013 SR, FRE 4 I B ST

T (ARARIBREIEAT R A (4T

o R AR D = AT R, PR
/=

l[l3

N SN WS- B RS ES B Al Wil SEN
R R . RAREREAILY
(volatile organic compounds, VOCs)

R A R B AT A Y, R H S

AV RRBEA TR F A
(Zhang et al., 2019), I Ik
T PMas SRR BT % AT R
G R I AT R R, I B AR
TR 5% [X 330 5 AU 2k FE 357 HH B0 )
SUGESETE (HRZESE, 2022), R4

AR IRAIVER SR B
o SR B A PR IR 55 B OCHE (Chen et
al., 2022), fERCH RPN A E
HEER], JFREMBIRR VOCs 4Lk
SRV S I B A A BUEURAE I 7T 0 T ]
5E A R KT G AR g B A



s

Huf, FEEX KA VOCs M
INBIE 7 2 LA v 3R AR A T A
FURFMIX (E3CEAE, 2021 K&
&, 2022) . K=MMIX CHR ARG,
2022) FR=fhX (255, 2022),
PR HIXE] VOCs 15 3 IR
FEAIRA AL o WP ATHE R T Hb Ak Py
i BRI, JE iR A o ROk
PR RSB IX s A F 0 T A iR i
YT . AR RBEE AL LA B A
MR E TR R, LR A LS
T 5 R BEH 2 R R Y
VOCs FFCE IR, Xzt X KK
BiG Y BRI R AR RN 2SS R A B
AR

AWFFEET 2021 4 2 ZE0FFIHERE
1 VOCs Hll Os 5 i [] 73 #2675 28 W il

il

Bed, M VOCs A RAFIE. SRR LA
KOs A sk, DU A i X
VOCs HbHEHE B 0858 7 0T B s
SEPERHE AR -
2. MRS
2.1 WPl R R AR A A
KRWFFALFH T VOCs Bl #4f
TS R M EE (NOx. CO. Os
) MG GERE. X,
AR KA M R 25 D W R A5 T
N 5l B IR XK AURE B 0 2Rk
(40.82°N, 111.75°E), 1iZ%ul mi W B
FENZE T ERHE T AT, BE
M R P 2 SO K, wh sl AL E Wil 1 B
ANy Ul AU B IR X R, AR
AT BHEEE IR S X . RARI H]
2021 4F7 A1 H&ET7H3LH, &
TGUECHE PRI 8] 73 #2225 1he

B 1 BF 5T XA M T i

Fig. 1 Map showing the Hohhot City and the observation site
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Table 1 Statistical values of pollutant concentrations and meteorological parameters during

summer measurement periods
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Fig. 5 Variation of relative incremental reactivity of ozone precursors on ozone-episodes in

Hohhot City during summer campaign
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Table 2 The relative incremental reactivity of VOC species on ozone-episodes in Hohhot City

during summer campaign
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