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Abstract: Based on the long time observation of VOCs at Guangdong Atmospheric Supersite (GAS) in the four seasons of 2016,
2142 sets of valid data were obtained. Using HYSPLIT model, the spatial and temporal distribution characteristics of VOCs in the
Pearl River Delta region were analyzed. Mixing ratios and chemical reactivities of VOCs had obvious seasonal variation
characteristics. The average concentration of VOCs was (18.523+£20.978)x10 ° during the observation period. Though the mixing
ratios of C2~C5 alkenes and BTEX accounted for only 46%, they contributed 85% of -OH loss rate (Loy). 82% of Ozone Formation
Potential (OFP) and 97% of Secondary Oragnic Aerosol Formation Potential (SOAFP). The observation sites were mainly affected
by the air masses from the northern inland areas (1#), the western inland areas (2#), the southern tip of the Taiwan Strait (3#) and the
southern marine areas (4#). The mixing ratios of alkynes and BTEX of 1# air masses were both the highest, respectively, 10% and
37%, and the concentration of C2~C5 alkanes of 3# air masses was the highest, reaching (8.437+5.561)x10 °. By estimating the
chemical reactivities of VOCs of air masses, it was found that the chemical reactivities of VOCs of 1# air masses were the strongest,
and their contributions to O; and SOA production were the highest. The chemical reactivities of VOCs of air masses of 1#, 2#, 3# and
4# were mainly contributed by BTEX and C2~CS5 alkenes.
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Table 1 ~ Statistical table of mixture ratios and chemical activity of various species of VOCs in four seasons

T ARBEEE C2~C5 RIRMKE C2~CS mliliks Co~CI2mkMike Co~C12  KARY) Jes VOCs
KT 7.411£3.239 1.71240.826  2.24542.026 0.018£0.011  7.448+6.203 1.50940.589 20.344+11.829
=

fhbs *
%
FE 10555111859 233742194 5.654+7.687  0.028+0.018 10.622+14.289 1.382+1.31 30.578+36.466
Ll
K

TRATEL(x10 %) kS 2.93144.039 1.432+0.864  0.7031+0.838  0.015+0.008  2.967+3.881 0.423+0.396  8.472+8.895
k7 7.80615.888 1.7974+1.124 1.822+1.546  0.009£0.007  6.781+6.509 1.913£1.502 20.128+14.766
LA 6.6921+7.217 1.767+1.323  2.3331+4.093 0.01740.013  6.485+8.525 1.2294+1.162 18.523+20.978
X7 0.36 0.66 0.26 0.02 1.99 — 3.29
T 0.61 4.73 0.76 0.03 272 — 8.84
Lou(s ) "% 0.19 1.93 0.09 0.01 1.11 — 3.33
Es 0.43 0.99 0.20 0.01 232 — 3.95
A 0.38 1.98 0.30 0.02 1.97 — 4.64
A7 5.40 13.43 2.98 0.08 25.72 0.75 48.37
fe=s 8.56 36.67 6.54 0.12 33.49 0.69 86.09
OFP(x10 %) HZE 257 12.11 0.90 0.07 11.85 0.21 27.70
K= 6.01 13.37 232 0.04 25.17 0.89 47.81
A 5.37 17.87 2.97 0.07 23.09 0.61 49.99
A7 — — 0.036 — 1.706 — 1.741
fe=s — — 0.078 — 2.484 — 2.561
SOAFP(ug/m’) FES — — 0.020 — 0.676 — 0.696
K — — 0.026 — 1.407 — 1.433
A — — 0.038 — 1.483 — 1.521
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Fig.2 The ratios of mixture ratios and chemical reactivities of various species of VOCs in four seasons
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Table 2 Statistical table of concentrations of various species of VOCs in different air masses (x10™)

25 KRRk C2~C5 BRI C2~C5 kbl C6~C12  Filiie C6~Cl12 Y He) VOCs
1# 7.353+4.965 1.789+1.118 2.8444+2.919 0.012+0.009 8.173+6.624 2.165+1.743 22.336+£16.151
2# 5.785+3.425 1.692+0.889 1.805+2.153 0.015+0.009 5.873+5.209 1.393+1.05 16.562+11.367
3# 8.437+5.561 1.823+1.01 2.283+2.28 0.016+0.012 7.48+6.243 1.423+0.894 21.461+14.025
44 5.584+9.148 1.712+1.747 2.561+5.008 0.019+0.015 5.713+£10.988 0.737+1.1 16.326+27.384
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Fig.4 The ratios of mixture ratios of various species of VOCs

in different air masses
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Table 3  Statistical table of chemical reactivities of various species of VOCs in different air masses

ks F) fRBRLEE C2~C5 RIS C2~C5 Ml Co~C12  milRiEIE Co~C12  HKARY g VOCs
1# 0.40 0.97 0.34 0.01 2.77 — 4.49
Low 24 0.29 1.09 0.22 0.01 1.74 — 3.37
s 3# 0.49 1.12 0.28 0.01 234 — 424
44 0.34 1.66 0.35 0.02 1.75 — 4.12
1# 5.67 14.17 3.83 0.05 33.02 1.08 57.82
OFP 24 429 13.50 2.32 0.07 21.26 0.70 42.13
(X10°%) 3# 6.92 14.59 3.03 0.07 27.33 0.71 52.64
44 4.67 14.06 3.06 0.09 18.89 0.37 41.14
1# — — 0.046 — 1.893 — 1.939
SOAFP 24 — — 0.029 — 1.335 — 1.364
(ug/m®) 3# — — 0.038 — 1.694 — 1.732
4 — — 0.044 — 1.298 — 1.342
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