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Estimation of Isoprene Emission from Forest Ecosystems in China
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ences , Chinese Acade my of Sciences ,Beijing ,100080 , China; 2. Nanjing Institute of Meteorology, Nanjing 210044,
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Abstract : Nomr methane hydrocarbon( NMHC) emission from plants significantly affects the atmospheric environment
change .Isoprene is the main NMHC in the troposphere . With the light-te mperature model put forward by Guenther ,iso-
prene e mission from Chinese forest ecosystem was estimated. The result showed that the total isoprene emission was
0.03 ~8.6 Tg/a and release 0.026 ~ 7.589 TgC/a,whichis 1.5 % ~ 4.3 % of the global one.Isoprene emission has
largely spatial variation ,and the higher e missions occur in Southern and Northeast parts of China ,where large forests are
distributed . Yunnan and Heilongjiang are two higher e mission provinces of China ,and their contributions to the total are
about 22 % and 11 % . The contribtion varied with different species . The e missions from poplar and oak forests contribute
52.28 % and 44.29 % of the total ,respectively .
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Table 1  Phenophase of the isoprene e mission plant

of every province

Jo/ - Jot o/ -

6 12 10 4
5 30 9 17
5 25 10 17
5 25 10 17
5 21 10 3
5 8 10 28
5 8 10 28
4 11 10 13
4 11 10 13
5 8 10 28
5 8 10 28
4 25 10 11
5 1 10 30
4 15 10 14
5 3 10 31
4 11 10 13
5 20 10 20
5 20 10 20
5 13 9 28
5 9 10 28
4 27 10 11
5 6 11 1
5 6 11 1
4 21 10 11
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Jo/ Jot v/

5 1 11 2
5 1 11 2
4 16 10 14
5 6 11 1
5 6 11 1
4 21 10 11
4 21 10 11
4 26 11 6
4 10 10 21
4 10 10 21
4 11 11 13
4 11 11 13
0 0 0 0
3 21 10 26
3 21 10 26
4 25 11 21
0 0 0 0
4 12 10 20
4 26 11 6
4 8 10 2
4 8 10 21
4 16 11 13
4 16 11 13
4 1 10 26
4 11 11 18
4 1 11 1
4 1 11 1
4 16 11 21
0 0 0 0
3 28 11 2
4 16 11 16
4 5 10 27
4 5 10 27
4 16 11 15
4 5 10 27
4 5 10 27
4 11 11 18
4 4 10 31
4 1 11 25
5 8 10 28
4 26 10 10
4 16 10 14
3 25 11 2
4 3 11 24
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Table 2

/ng*(gdweh) " !

Isoprene e mission factors of main preponderant tree species of China/ pg*(gdweh) " !

1.28~222.17 93.25~271.62 20.5~232.0 92.69~139.39 8.0~57.0 4.27 ~16.34 1 ~10
[23] 5.73kg/
<( (1989 ~1993)», [26] /
(38 ) ; [23]
B
9,
B=VxD /P xP [
Table 5  Biomass allocation into stem and leaf in
s Bl 7 Vv 7 s
the total arborous layer/ %
p , P
34 5
* ) ) S 46.46 5.21
3 / Mg*m™? S 54.18  3.16
Table 3 Densities of trunks/ Mg* m~ 3 ) ) M 46.84  2.63
A 36.23  5.36
S 55.17  3.63
0.41 0.68 . . . M 54.29 5.37
. . A 62.54  4.21
0.38 0.55
(] 51.51 2.56
0.38 0.26
»S »M A ,0
4
! %
) ) 2.1
Table 4 The percent of trunk biomass in arborous layer/ %
( 6) ;
( ) b
46. 46
54.18 46.84 36.23
55.17  54.29 62.54 51.51 ’
B
22 %, , 11 % ,
2 5 % 2
2
b
— — —
5 [25]
2 N .
> 4 ( ) .

,1996
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1% ;
3 0.22%.
6 (1993) / Gg
Table 6 Isoprene e mission of China(1993)/ Gg
! %
3.28E+04 1944 .7354 13.3813 979 .05835 21 .90
2.08E +04 940 .5479 56.2862 498 .41705 11.15
8 83E+03 761 .2363 20.7314 390 .98385 8.74
4.0lE+03 737 .6072 5.4822 371 .5447 8 .31
9.95E+03 666 .6857 32.3922 349 .53895 7.82
3.59E+03 602.7796 4.6674 303.7235 6.79
1 .05E+04 456 .6528 23.9536 241 .8032 5.41
3.04E+03 474 .2831 3.6298 238 .95645 5.34
3.16E+03 257 .8157 18.2988 138.05725 3.09
7.17E+03 237.9491 31.6379 134.7935 3.01
2.35E+03 259 .1647 3.8879 131.7935 2.94
2.15E+03 230.0503 3.4703 116 .7603 2.61
1.71E+03 205.9063 1.9794 103.94285 2.32
2.96E+03 179 .0072 11.7022 95.3547 2.13
1.29E+03 125.9536 22.4062 74.1799 1.66
1 .50E+02 102.9236 5.4085 54.16605 1.21
7 .65E+02 76 .4728 26.2539 51 .36335 1.15
6.95E +02 81 .8865 0.9794 41 .43295 0.93
7.24E +02 66 .2219 5.0041 35.613 0.80
5.63E+02 65.1987 3.1887 34.1937 0.76
2.02E+02 27 .8776 7.7177 17.79765 0.40
8 .21 E+02 31.7789 0.1831 15.981 0.36
1.51E+02 26.0648 3.7741 14.91945 0.33
2.15E+02 24.955 3.7169 14.33595 0.32
1 .50E+02 15.0962 1.5936 8.3449 0.19
7 .40E + 01 9.3677 2.1228 5.74525 0.13
1.01E+02 8.3093 2.4298 5.36955 0.12
6 .61 E+01 3.3854 1.1622 2.2738 0.05
1 .64E + 01 2.0914 0.6165 1.35395 0.03
2.95E- 03 0.0005 0.0003 0.0004 0.00
1 .20E+05 8625 .0052 318 .0584 4471 5318 100.00
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Table 7 Isoprene e mission of the preponderant 43 Lamb et all 27][ 1987
trees during one year/ Gg 5.8 Lamb et all 11993 ]
30 Guenther! 2111999 ]
! % D150
Kellomaki et all**)[ 2001 ]
100055 .4968 7788 .11 44 87 52.28 D .40
506 Guenther!*][ 1995 ]
1735 .3294 3.79 0.38 0.08
350 Zimmerman!3' [1979 ]
415 .2541 68 .05 12.30 2.33
452 Ras mussen and Khalill 32
9797 .8507 739 .02 253 .71 44 29 (1998 ]
145 .6759 6.34 0.56 0.13 450 Dignon and Logan!**1990 ]
88 .8874 1.95 0.51 0.09 175 Taylor et all **1990 ]
32.7127 7.22 4 .80 0.80 285 Turner et all**[1991 ]
112271 .2071 8614 .48 317.13 100 .00 250 Muller *¢1[ 1992 ]
420 Allwine et all’7[1992]
503 Guenther!*J[ 1995 ]
3.1 0.03~7.6
1993 1) kg*(km?ea) !
0.03 ~8.6Tg/a.
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175 ~503Tg/a, R
1 .5 % -~ N s
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Table 9 Comparison of isoprene e mission factor of aspen in different observation/ pug®(g*h) ~'
4.4 5.5 39.8 32 ~44 23.3 93.25,119.64,271.62
[38] [38] [38] [16] [12)

3.3
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[41]
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, 52.28 % 44.29 %.

(3)
0.03 ~8.6Tg/a.
0.026 ~7.589Tg/a,
1.5% ~
4.3%.
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