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Small-Scale Estimation of Carbon Density and
Carbon Storage of Forest Stands

LI Jingpeng' , XU Mingfeng', SU Zhiyao', KE Xiandong', ZHOU Yi'?
(1 College of Forestry, South China Agricultural University, Guangzhou 510642, China;
2 Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract ; Sixty-six sample plots were evenly laid out in Changtan Nature Reserve using a digitized topo-
eraphic map for pant inventory. Two-way indicator species analysis ( TWINSPAN) of the sample data
categorized the vegetation of the nature reserve into 4 community types, i. e. , evergreen broad-leaved for-
est (EB), Cunninghamia lanceolata forest (CL) , coniferous and broad-leaved mixed forest (CB) , and
coniferous forest dominated by C. lanceolata and Pinus massoniana (CP). Stand volume, biomass, and
carbon storage were first calculated by tree species group, and then weighted for area to obtain carbon
density of a certain community type. Carbon density for each of the 4 community types, i.e., EB, CL,
CB, and CP, was 33.94, 34.70, 51.00 and 42.05 t - hm >, respectively. The forest vegetation in the
nature reserve had a total carbon storage of 2.265 x 10° t, and an average carbon density of 44.77
t « hm >, much greater than the average value of Guangdong. Correlation analysis indicated that the major
determinants for carbon density were tree height, diameter at breast height (DBH) , and succession time of

communities, while slope, elevation and stand density had no significant relations with carbon density.

Key words: carbon sink; stand volume; biomass; carbon density; community classification; two-way in-

dicator species analysis( TWINSPAN) ; Changtan Natural Reserve
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Tab.1 Regression equation between biomass and volume of

different forest types
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Moy By "
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Castanopsis fargesii, 3 12 Fp oy P Fl 1) 8. 89% ; Tab.2 Community classfication based on TWINSPAN
TR TR R0 62. 220 | Ry SR fisi 2
2 N - w " =43 e /9, %— A
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Tab.3 Stand volume and biomass density of the four com-

munities
B AVeEE 2T EYREE/

L KT 0 /hm2 90/

ﬁ%ﬁﬂ Ei\/hm Zﬁﬁ E/nﬁ ([-hmfz) ([-hmfz)

b 0.45 T 5710  72.99 70.71

HR M .70 BA 194 27.11 26.66
DER 24.33 8.34 7.77
Wil 14420 7247 69.08
) 0.81

FAM 0.35 FA 1240 36.71 35.30
W 1319 36.82 35.31
s 0.19

BA-DRER 080 HA 3134 38.21 36. 64

SR DR 25.21 17.12 15.86
WK 26,99 33.83 32.48
i) 0.23
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Tab.4 Carbon density and Carbon storage of the four communities in Changtan Nature Reserve

\/i)% RE'- - N=Rn 3 . -2 L3 B . -2 iy g/
I S THERE ST EWREE/ (1 ‘hm ) BREE/(t-hm?) ‘ et i/t ‘
FHE/(m’ - hm 7)) ikl T2 yigi Jik2 Tl T2
TR A 2 606.20 110.57 93.34 104.31 46.67 51.00 121 633.16 132 907.02
AR - EMILICE - 1 226.45 104.43 82.11 85.21 41.06 42.05 50 354.67 51 575.82
FAM 536.57 73.14 51.98 70.80 27.03 34.70 14 501. 84 18 616.57
G AR 689. 88 57.10 70.71 70.71 33.94 33.94 23 414.34 23 414.34
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Tab.5 Correlations of community factors to carbon density

o WEHD 7| 0 eRRG) P
MR -0.343 0.005 |JHEERE  -0.012 0.921
Tk 0.708 0.000 || v A% 0.068 0.590
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T 0.606 0.000 ||k -0.095 0.450
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