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Estimation of VOC Emission from Forests in China Based on the Volume of Tree
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Abstract: Applying the volume data of dominant trees from statistics on the national forest resources, volatile organic compounds ( VOC)
emissions of each main tree species in China were estimated based on the light temperature model put forward by Guenther. China s VOC
emission inventory for forest was established, and the space-time and age class distributions of VOC emission were analyzed. The results show
that the total VOC emissions from forests in China are 8 565. 76 Gg, of which isoprene is 5689.38 Gg (66. 42% ) , monoterpenes is 1 343.95
Gg (15.69%), and other VOC is 1532. 43 Gg (17.89%). VOC emissbns have significant species variation. Quercus is the main species
responsible for emission, contrbuing 45. 22% of the total, followed by Picea and Pinus massoniana with 6. 34% and 5. 22% , respectively.
Southwest and Northeast China are the major emission regions. In specific, Yunnan, Sichuan, Heilongjiang, Jilin and Shaanxi are the top five
provinces producing the most VOC emissions from forests, and their coriributions to the total are 15. 09%, 12 58%, 10. 35%, 7.49% and
7.37% , respectively. Emissions from these five provinces occupy more than half (52 88%) of the national emissions. Besides, VOC
emissions show remarkable seasonal variation. Emissions in summer are the largest, accournting for 56. 66% of the annual. Forests of different
ages have different emission contribution. Halfmature foress play a key wle and contribute 38. 84% of the total emission from forests.
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Table 1 Biogenic VOC emission potentials of dominant species in Ching/Hg (g* h) =
0.1 3 [ 14] 01 3 [28,19,24] 01 3
8 3 [ 14] 8 3 [23,19,24] 8 3
— — — 01 0.2 [4,19, 24, 25] 01 0.2
0.1 16 [ 13,21] 01 0.6 [8] 01 1.6
0.1 06 [ 14,22] 01 1.6 [8] 01 0.6
2) 0.1 3 [ 14] 01 3 [3,4,8,19, 24] 01 3
3) — — — — — — al 3
0.1 01 [ 17] — — — 01 0.1
0.1 06 [21] — — — 01 0.6
3) — — — — — — al 0.1
0.1 06 [ 14] — — — 01 0.6
0.1 06 [ 14] 01 0.1 [ 19, 24, 26] 01 0.2
0.1 01 [ 14] — — — 01 0.1
40 02 [ 11, 14, 21] 40 0.2 [ 3,4,19,24, 27] 40 0.2
0.1 02 [ 11, 14, 21] 01 0.2 [8, 19, 24, 28] 01 0.2
0.1 a1 [11, 14] — — — a1l 0.1
— — — 01 0.1 [4, 19, 24] 01 0.1
40 3 [ 14] 40 3 [3,19,24] 40 3
2 01 [17,21] 40 0.1 [2,19,24] 20 0.1
40 01 [ 13, 14, 2] 40 0.1 (3,19, 24] 40 0.2
0.1 02 [ 14, 23] — — — a1l 0.2
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Table 3 VOC anission inventory of dommant species in Chima
VOoC VOoC
/Ggea™! / % /Ggea ! / % /Gga ! | % /Ggea ! | %
3512.90 6l. 74 42.42 316 318. 14 20.76 3873.46 45 22
583.45 10. 26 27.52 2 05 103. 19 6.73 714. 16 8 34
215.22 3.78 218.76 16 28 109. 38 7.14 543.36 6 34
399.34 7.02 18.23 1 36 68.36 4.46 485.92 5 67
3.90 0.07 295.56 21 99 147.78 9. 64 447.24 522
311 0.05 268. 72 19 99 134. 36 8.77 406. 19 474
322.25 5. 66 1. 80 013 27.04 1.76 351. 09 410
212.27 3.73 37.95 2 82 47.44 3.10 297. 67 348
243.00 4.27 11.45 085 42.72 2.79 297.17 3 47
1.28 0.02 111.40 829 55.70 3.63 168.37 197
3.84 0.07 9.65 Q72 144.70 9.44 158. 19 1 85
100. 88 1.77 17.47 1 30 21.84 1.42 140. 18 1 64
2.24 0.04 10. 64 Q79 79. 80 5.21 2. 69 1 08
1.79 0.03 24.61 183 61.53 4.02 87.93 1 03
0.67 0.01 57.79 430 28. 89 1. 89 87.35 102
55.64 0.98 10.21 Q76 5.11 0.33 70. 95 Q83
0. 66 0.01 29.97 223 28.10 1. 83 58.73 Q69
9.35 0.16 30.17 224 17. 40 1. 14 56.92 Q 66
0.50 0.01 37. 14 2176 18.57 1.21 56.22 Q 66
0.29 0.01 25.65 191 12.83 0.84 38.77 Q45
0.22 0.00 16.59 123 8.30 0.54 25. 11 Q29
0.17 0.00 13.16 098 6.58 0.43 19.91 Q023
14.72 0.26 0.18 001 2.67 0.17 17.57 Q021
0.14 0. 00 11.29 0 84 5. 64 0.37 17.07 Q020
0.23 0.00 1.33 Q10 9.96 0. 65 11.52 Q13
0.20 0.00 2.67 Q20 6.67 0.44 9.53 Q11
0.19 0.00 0.43 003 6.50 0.42 7.12 Q08
0.05 0.00 4.27 Q32 2.13 0.14 6.45 Q08
0.05 0.00 4.03 Q30 2.02 0.13 6.11 Q07
0.07 0.00 1.20 Q09 3.01 0.20 4.28 Q05
0.05 0.00 0.14 001 2.15 0.14 2.35 Q003
0.02 0. 00 1.10 0 08 0.55 0.04 1. 67 Q02
0.03 0.00 0.15 001 1.14 0.07 1.32 Q002
0.02 0.00 0. 11 001 0.83 0.05 0.96 001
0.59 0.01 0.10 001 0.25 0.02 0.94 001
0.02 0.00 0. 06 Q 00 0.84 0.06 0.92 Q01
0.01 0.00 0.02 Q 00 0.31 0.02 0.34 Q00
5 689. 38 100. 00 1,343.95 100,00 1532.43 100. 00 8565.76 100 00
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