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Abstract: Emission characteristics of BVOCs from forests and its impact on regional air quality in Beijing were studied by analyzing
the volume data of second-class forest resources survey in Beijing and investigating the BVOCs emission factors from relevant
literatures. The results showed that the average BVOCs emissions from forest in Beijing were 27.97x10°g C/a, with a range of
9.46~76.45%10°g C/a. The contribution of isoprene, monoterpene and other VOCs (OVOCs) to total BVOCs emissions were 75.09%,
15.62% and 9.29%, respectively. The BVOCs emissions had significant species variation: poplar and quercus were the main species
responsible for isoprene emission, contributing 63.16% and 25.92% to the total, respectively; Pinus tabulaeformis was the main
species responsible for monoterpene emission, contributing 40.90% to the total. Forests of different age-class had different
contributions to BVOCs emissions. Half-mature forest was the main emission source and contributed 39.14% to the total BVOCs
emission from forests. The seasonal variations of BVOCs emissions were significant, and the emissions in spring, summer, autumn
and winter accounted for 12.55%, 77.48%, 9.76% and 0.21% of the annual emissions, respectively. The ozone formation potential of
BVOCs was 240.51x10%g, of which isoprene was the main contributor accounting for 92.66%. The secondary organic aerosol
formation potential of BVOCs was 1.73x10%g, and the contributions of isoprene and monoterpene were 24.26% and 75.73%,
respectively. This study indicated that BVOCs emissions form forest caused the annual atmospheric ozone concentrations to rise by
9.01pg/m’ and an increase of the annual atmospheric SOA concentrations by 0.94pg/m’. Especially, BVOCs emissions had relatively
high contribution to ozone formation in summer. Therefore, the VOCs emissions capacity of species should be fully considered in
urban greening, which would be conductive to improve air quality.
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Table 1 Emission factors of isoprene and monoterpenes for dominant species in Beijing

SIS T [pg C/(gh)]
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A w/MA EON ] THME w/MA EONE] T Z
FHES 0.02 1.16 0.39 1.80 19.00 5.94
ot 0.10 7.40 3.75 0.20 1.41 0.81
A 0.00 0.07 0.04 0.01 4.39 1.54
BRB 1.28 98.90 32.13 0.00 7.80 2.90 [9, 17-18, 33-48]
HEAR 0.00 2.62 0.54 0.01 2.63 0.85
AR 2.30 49.80 21.60 0.10 2.30 1.29
2L 23.30 216.70 73.85 0.02 11.10 1.84
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Table 2 Trunk densities of dominant species
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Table 3 The P and Py values of different forest types
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(7L NN 4.44 57.87 4.64 62.62 4.41 60.97 4.43 62.03 4.68 62.20
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Table 4 BVOCs emission inventory of dominant species in Beijing

AR M L A ovoC BVOCs ji kit
Akl Hegce sl CPRHEGE ST HEOE A P STk HefE: TR Hefgost STk
(x10°g C/a)  (x10°g C/a) (%) (x10°g C/a)  (x10°g C/a) (%) (x10°g C/a) (%) (x10°g Cla) (%)
B (4.19,38.93) 13.27 63.16 (0.01, 4.69) 0.78 17.79 0.63 24.40 14.68 52.47
R (0.22,16.76) 5.44 25.92 (0.00, 3.11) 1.16 26.45 0.60 23.02 7.20 25.73
ks (0.00,0.14) 0.05 0.22 (0.54,5.72) 1.79 40.90 0.45 17.37 229 8.17
R (176, 1.76) 1.76 8.39 (0.08, 0.08) 0.08 1.90 0.31 11.97 2.16 7.71
4 (0.00,0.01) 0.01 0.02 (0.00, 1.3) 0.46 10.43 0.44 17.09 0.90 3.23
FIME (0.05,1.01) 0.44 2.08 (0.00, 0.11) 0.06 1.40 0.07 2.75 0.57 2.03
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A (0.00,0.07) 0.03 0.17 (0.00, 0.03) 0.02 0.40 0.03 1.26 0.08 0.30
G (6.22,58.71) 21.00 100.00 (0.65, 15.14) 437 100.00 2.60 100.00 27.97 100.00
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