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Fig. 1 Geographical distribution of the field sites (2304) used to develop age—based

volume—to—biomass function in China
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Tab.l Parameters used to eatimate forest live—biomass

2k (D P

T AR B . N - R

2 G &l BR(<40a) 17.5941 0.9501 212 0.89793
ik M(41~60a) 393752 0.8593 79 0.87157

R IABR(=61a) 434173 0.8389 63 0.85043

ks LB (<40a) 132049 04834 24 0.87828
TR AR (=41a) 547293 0.4108 19 0.81886

wilE, FURAIE LR il (<30a) 15.6557 0.6333 29 0.8874
1 # #(31~50a) 455374 04139 13 0.88483

HLIAR(=51a) 476751 0.4292 17 0.87098

Mk, Bl BEAK(<30a) 215600  0.5750 120 0.88449
i H(31~50a) 399348 05917 67 0.87491

HEHHR(=51a) 296156  0.6257 45 0.89799

B = BB BhEH(<60a) 490802 03422 28 0.92086
P H(61~100a) 29.3993 0.4952 13 092218

BERR(=101a) 536120 03917 118 0.86682

k. k. i £ (< 10a) 352538 0.4741 24 0.82247
i H(11~20a) 47.6005 0.4741 23 0.96934

RRHK(=21a) 693512 03930 29 0.88959

Y1 H(<40a) 218281  0.7084 93 0.88907

R BRE MR th i BK(41~60a) 222508 08398 76 091967
BBk (=61a) 55.4361 0.4265 41 0.87656

F IR Y HR(<40a) 304438 06194 93 0.95598

i #(41~80a) 14309  0.6425 22 0.97264

R (=81a) 337734 0.5558 29 0.92675
R B PR(<20a) 12.1063  0.5093 158 0.84717

i #(21~30a) 38.6436 0.4934 98 0.80683

BAA(=31a) 212812 0.5497 35 0.91996

Bk LhH(<10a) 146212 06765 83 0.8754

i #k(11~20a) 328777 03858 111 0.8887

HHH(=21a) 0.5264 05115 100 0.93833

b HEHK(<30a) 144807 07106 125 091632

hiie #(31~50a) 4.9498 08115 79 0.91841
BHFR(=512) 8.4727 0.6983 77 0.96866

S, BEH HIiHR(<30a) 317207 05070 22 0.95799
b H(31~50a) 4.2304 0.7185 15 0.98616

(= 51a) -100118  0.7892 20 0.99687

B S HR(<402) 1.1302 1.1034 72 0.99975

i AR (=4 1a) 55.7950 0.2545 12 0.96227
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Tab.2 Forest area, total carbon storage, mean C density in five inventory periods in China
AENE g £33 £ iR BREETW WER WERTL
(10*ha) (10°m’) (Pg) (PgC)  (PgCyr) (Mgha™) (Mgha)
1973~1976 10822 8470 7.6975 3.8488 35.5640
1977~1981 9562 7978 7.3920 3.6960 -0.0306 38.6521 3.0881
1984~1988 10219 8091 75179 3.759 0.0090 36.7849 -1.8672
1989~1993 10864 9087 82275 4.1138 0.0710 37.8664 1.0815
19941998 12920 10086 93126 4.6563 0.1085 36.0398 -1.8266
1999~2003 14279 12098 11.0129 5.5064 0.1700 38.5641 25243
1.08x10%ha 1.43x10°%ha, 3.457x10'ha, 3.8488 PgC
5.5064PgC, 1.6576PgC(  2), 20 70 80 (
) ) 0.1528PgC, 0.0306PgCyr,
, 80 2003 ( ),
1.8104PgC, 0.0823 Pg Cyr, 90 2003 (
) ,  0.1393PgCyr*
1 70 )
, 70 80 80 ,
35 39Mgha™ , 86.00 Mgha &2 , 10
2003 35.5640Mgha* 38.5641Mgha™, 3.0Mgha't,
70 80 ( ) ,
3.0881Mgha?,
( 3),70 80
2.1201PgC 1.7178PgC, 0.4023PgC, 89.68%,

1.0015PqC,



Tab.3 Forest area, total C storage, mean C density in different age groups in China

R3 FRSAMBHRBERETL

—_— TH#(10*ha) BAiEE(Pg C) BR# H (Mgha™)

AR IR R 4R PERMR RIBR 40RMR Rl B
1973-1976 421700 285100 353400 05999 10539 21201 142266 369729  59.9954
1977-1981 334504 347350 2743.63 05536 14246 17178 165607 410125 626412
1984-1988 395759 325896  3002.15 07353 12618 17618 185875 387391  58.6864
19891993 413331 3613.14 311737 07512 14296 1933 18.198  39.5688  62.0088
19941998 475826 443043 373125 0838 16639 21545  17.6185 37.5573 577422
1999~2003 472379 496437 459051 0.9218 1.8654 27193 19.5137  37.5751 59.2373

55%,
, 10 2003
5.2871Mgha*  0.6022Mgha’t, 0.7581Mgha’*(  3),

70

3.2
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Tab. 4 Forest area, total C storage, mean C density in different regions in China
R
WA Hix 1973~1976  1977-1981  1984~1988  1989~1993  1994~1998  1999~2003
i 13525 1.1044 1.0432 1.1068 1.1707 1.1891
£k 0.065 0.4822 0.5014 0.5288 0.5839 0.6577
g R 0.3448 03313 0.3318 0.3723 0.4491 0.5387
(PgC) [ 0.299 0.2895 0.3094 0.3135 0.362 0.3726
ik:] 1.3505 1.0491 1.1494 1.3269 1.5074 2.0295
g 0.4369 0.4396 0.4238 0.4654 0.5833 0.7189
Fit 76.1341 93.1876 85.1239 88.099 84.5334 42.0725
%4k 442178 65.0282 65.8313 66.0463 66.3083 32.8303
WEE BHR 44.4381 54.4699 48.2871 48.9959 47.1746 26.5788
(Mgha™) [iiipld 76.175 79.954 76.3707 81.8444 80.68 41.3832
il 108.1661 103.2095 97.8128 105.702 97.598 53.3784
P 468159 50.6567 495731 76558 46683 264308
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Fig.2 Forest area, total C storage, mean C density in different regions in China
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, 41.32Mgha’?, 9.12%
1.086x10°ha, \
4.487PgC , 80% :

[14]
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Tab.5 Estimates of mean C density and C stock in China’s forests

A M R m gt ERRE gD o g U
iag=4 BiEE  WEE Bk g B B 5 R Bk W
(PgC)  (Mgha'h) (PgC) (Mgha™) (Pg0) (Mgha™) (PgC) (Mgha™)

1973~1976 3.8488 35.564 4.44 43.83 - - - -
1977~1981 3.696 38.6521 4.38 45.75 - - - -
1984~1988 3759 36.7849 4.45 43.58 3.7245 36.4468 - -
1989~1993 4.1138 37.8664 4.63 42.58 - - 3.778 41.32
1994~1998  4.6563 36.0398 4.75 4491 - - - -
, 6 , 0.53
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40 20
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Temporal- Spatial Dynamics of Carbon Storage
of Forest Vegetation in China

XU Xinliang, CAO Mingkui, LI Kerang

(' Institute of Geographical Sciences and Nature Resources Research, CAS, Beijing 100101 )

Abstract: Forest is the first major form of terrestrial ecosystem and plays an important dominant
role in global carbon cycle. In this study, we developed an age - based volume - to- biomass
method to estimate the carbon storage of Chinese forests between 1973 and 2003 by using in-
ventory data of six periods and forest biomass data obtained from direct field measurements. The
results show that the total vegetation carbon storage of Chinese forests in the six periods (1973
1976, 1977 1981, 1984 1988, 1989 1993, 1994 1998 and 1999 2003) is 3.8488 PgC, 3.6960
PgC, 3.759 PgC, 4.1138 PgC, 4.6563 PgC and 5.5064 PgC, respectively. Although the results of
different periods is fluctuates their trends are an increase with the time. Especially, since 1980s
the total vegetation carbon storage of Chinese forests has increased 1.8104PgC and accumulated
about 0.0823PgC per year. It means that Chinese forests play a role as a significant sink of at-
mospheric carbon dioxide in that period. On the other hand, the mean carbon density of Chinese
forests has increased 3.001Mgha™* since 1970s, and that of young and middle- aged forests has
increased 5.2871 and 0.6022Mgha, respectively, but that of mature forests has decreased by
0.7581Mgha*. This phenomenon suggests that the carbon fixation ability of Chinese forests pri-
marily derives from forest plantation and it would be enhanced with carbon storage and carbon
density increasing of young and middle- aged forests. The carbon stocks and densities of Chinese
forests vary greatly in space. The larger carbon storage is primarily found in north eastern and
south western regions, and higher C density mostly occurs in north eastern, south western and
north western regions. These spatial distribution characteristics of carbon storage and mean C
density in Chinese forests are prominently determined by human activities.

Key words: forest inventory data; forest ecosystem; carbon storage; carbon density



