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Carbon dynamics of Chinese forests and its contribution to global
carbon balance

LIU Guo-Hua',FU Bo-Jie' ,JFANG Jing-Yun® (1. Rescarch Center For Eco-Environmental Sciences+Chi-
nese Academy Scineces, Beijing 100095 ,China ;2. Department of Urban and Environmental Sciences,Peking University , Bei-
jing 100871,China)

Abstract: Using the national foreset inventory data that surveyed by the Forestry Ministry of P. R. China
from 1973 to 1993,carbon storage of Chinese forest are estimated with the method of regression equation
between stand biomass and volume in different forest types. The results show that total carbon storage of
Chinese forest in the four periods (1973~1976,1977~1981,1985~1988,1989~1993)were 3. 75,4. 12,
4. 06 and 4. 20 Pg C.respectively. Although the results of different periods are fluctuating.their trends are
increasing with the time. From 1977 to 1993,the total carbon of Chinese forests had increased 0. 45 Pg C
and accumulated about 26. 5 Tg C per year. It means that Chinese forests played a role as a little sink of at-
mospheric carbon dioxide in that period. However,mean forest carbon density is decreased with time (The
four periods are 39.1,43.1.,39.7 and 38. 7 Mg C/hm’,respectively)and far below to the average of global
forest. This means that the quality of Chinese forests is very poor,the young forests make up large propor-
tion of Chiese forests. On the other hand,it also reflects that Chinese forests is a huge potential carbon sink
in the future if current forests is fostered and managed well. Therefore,foster and management of current
forests is very important.
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Table 1 The regression equation(RQ)between biomass and volume with different forests
B)- %4
& . e Number Correlation
Type of forest stands RQ of biomass-volume .
of sample coefficient
Cunninghamia lanceolata B=0.3999V+22. 5410 74 0. 97
s Pinus massoniana s P. yunanensis B=0.52V 12
P. koraiensis B=0.5185V+18. 22 19 0. 95
Larix B=0.9671V+5.7598 13 0. 99
Picea, Abies B=0.4642V+47.499 19 0. 99
P. sylvertris var. mongolicca B=1.11V
P. tabulaeformis B=0.7554V+5.0928 90 0.98
P. armandii B=0.5856V+18. 7435 10 0.95
Other oines and conifer forests B=0.5168V+33. 2378 22 0. 97
Cypress B=0.6129V+26. 1451 19 0.98
Mixed conifer and deciduous forests B=0.8019V+12.2799 9 0.998
Populus B=0.4754V+30. 6034 16 0.93
Betula B=0.9644V +0. 8485 6 0. 98
Quercus B=1.3288V—3.8999 6 1.00
- C Cinnamomum s Phoebe , Cyclobalanopsis B—1.0357V-+8. 0591 21 0. 91
Castanopsis
Eucalyptus B=0.7893V+6. 9306 11 1. 00
, Casuarina,Tropical forests B=0.9505V+8. 5648 12 0.999
Sassafras and mixed broad-leaf forests B=0.6255V+91.0013 19 0.93
Nonmerchantable woods B=0.7564V+38. 3103 11 0. 986
s s Tsuga,CryptomeriaKeteleeria etc. B=0.4158V+41. 3318 22 0. 94
2
2.1
N 9
9
C D, 4 s
s 3 2,
s N (Quercus) . (Lariz) . (Picea) . (Abies) (Betula)
7 b b b
45.4%.50. 3% .55. 0% 4 2588.2972.3028
2999Tg, 69.1%.72.0%.74.6% 71.5%,
;2 (Pinus massoniana) (P. yunnanensis)
N (Cunninghamia lanceolata) . . (Populus) 7
, . ) )
49.5%.36.8%.35.0%  36.4%, .
918.787.692 767Tg, 24.5%.,19.1%.17.0% 18.3%; 3



736 20
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s s 5.1%.12.9%.,10.0% 12.0%,

, 240,365,340  430Tg, 6.4%.8.9%.8.4%

10. 2%, 1 3 (

1.2.3.4 1 4 . Do )
1 s , 4 17a 0. 4Pg,
(0.45Pg)  89%., s s
1 R 93~104MgC/hm?, 78~85MgC/hm?,
73 ~ 84MgC/hm?; 2 3 . 8§~
12MgC/hm?, 13~27MgC/hm?, 25~28MgC/hm? |
, .Houghton"**’ . 133.85  82Mg C/hm?,
N \

Table 2 Area and carbon storage of each forest type group in different period

. . Area Percentage  Carbon storage  Percentage  Carbon density
Period Forest type group , . . )
(M hm?) % (Tg © %) (Mg C/hm?)
1 Group 1 43.55 45.4 2588 69.1 59.4
1973 2 Group 2 47.56 49.5 918 24.5 19.3
N I~ A i
1976 3 Group 3 4.92 5.1 240 6.4 48. 8
Total 96. 03 100. 0 3746 100. 0 39.0
1 Group 1 48.13 50. 3 2972 72.0 61.8
1977 2 Group 2 35. 17 36. 8 787 19.1 22.4
1981 3 Group 3 12. 33 12.9 365 8.9 29. 6
Total 95.63 100. 0 4124 100. 0 43.1
1 Group 1 56. 2 55.0 3028 74.6 53.9
1984 2 Group 2 35.73 35. 0 692 17.0 19.4
1988 3 Group 3 10. 27 10.0 340 8.4 33.1
Total 102. 20 100. 0 4060 100. 0 39.7
1 Group 1 56. 10 51.6 2999 71.5 53.5
1989 2 Group 2 39.55 36. 4 768 18.3 19.4
1993 3 Group 3 12.99 12.0 430 10. 2 33.1
Total 108. 64 100. 0 4197 100. 0 38.7
*1 M hm?=10°hm?,1 Tg C=10'? gC,1 MgC=10° gC,
2.2
b bl
o b b 9 b
. o ’
s 4 s N
b o 3 A
A} o ’ b b
, 19%~33% ,
40%~60% . , N C 3,
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Table 3 Area, volume.biomass and carbon storage of Chinese forest in different period (classifying according to age
class)
Period Age class Area Volurfm Total biomass Total carbo‘n :{/:i)i;
(Mhm?) * (Mm?) (Pg) storage (PgC) (MgC/hm?)
Young forests 38.43 525.18 0.96 0.48 12. 49
1973 Middle-mature forests 26.27 1793. 29 2.00 1. 00 38.07
1;6 Mature/Overmature forests 31.33 5231.07 4.54 2.27 72.45
Total 96. 03 7549. 54 7.50 3.75 39. 05
Young forests 33.45 699. 62 1.18 0.59 17. 64
1977 Middle-mature forests 34.74 2686. 60 3. 06 1.53 44. 04
1;31 Mature/Overmature forests 27. 44 4592. 15 4.01 2.00 72.89
Total 95.63 7978. 37 8.25 4.12 43.08
Young forests 39.58 1028. 28 1. 46 0.73 18. 44
1984 Middle-mature forests 41.71 3324. 25 3.48 1.74 41.72
1;8 Mature/Overmature forests 20. 91 3739.10 3.18 1.59 76. 04
Total 102. 20 8091. 63 8.12 4. 06 39.73
Young forests 41. 33 1013.17 1.23 0.62 15. 00
1989 Middle-mature forests 47.16 3881. 77 3.82 1.91 40. 50
191;3 Mature/Overmature forests 20.11 4182.23 3.34 1. 67 83. 04
Total 108. 60 9077.17 8. 39 4.20 38. 67
* IMhm?=10hm?; 1Mm?®=10m?.
4 ( )

Table 4 Net carbon increment (NCD)of forests in different country or region(Live wood biomass only)

Country or . NCI Per unit carbon increment
o Period , References
region (TgC/a) (Mg C/hm? « a)

Europe 1971~1990 85~120 0.4~0.6 [12]
Russia 1988 184. 8 0.24 [35]
Spain 1966~1974 11 0.93 [21]

1970~1987 87 0.43 [36]
USA 1990 79 0. 40 [19]
Canada 1990~1995 28~86. 6 [13,34]
Temperate zone 1990 205~700 0.34~1.16 [13,37]
China 1977~1993 26.5 0. 24 This paper
5

Table 5 Carbon pools and mean carbon density in different country or region

Mean carbon

Country or region  Area of forests(Mhm?) Carbon pools(Pg C) density (Mg C/hm?) Reference
FSU 800 46.3~50. 2 57.9~62.7 [40]
Russia 771.1 25.6~42.1 33.2~47.6 [20,35,38]

USA 200. 7 12.1 56.6~61.0 [19]
Canada 440. 8 15.2 30.7 [39]

Temperate zone 600. 0 33.7 57.1 [37]

China 108. 6 4.2 38.7 This paper

Globe 4165(4827) 359(510) 86(106) [147¢[33D
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