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Spatial distribution and change of vegetation carbon in Northwest Guangxi,

China on the basis of vegetation inventory data
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Abstract: Based on the vegetation inventory data, we investigated the density, storage and spatial characteristics and
dynamics of vegetation carbon in Northwest Guangxi, China from 2005 to 2010, using biomass expansion factors and spatial
analysis, respectively. The results showed that the total storage of vegetation carbon increased from 4. 19 x 10" t to 4.27 x
10* t, about 1.84% per year. Similarly, the density of vegetation carbon also increased from 29.041/hm” to 29. 57 t/hm”.
Vegetation carbon density was highest ( >40 t/hm’) in National Nature Reserve. From 2005 to 2010, vegetation carbon
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density in the previously non-vegetated land increased significantly through artificial seeding, direct seeding, aerial seeding
or natural germination. Vegetation carbon density of revegetated land through Conversion of Cropland into Forestland
Program was also increased by 3.00 t/hm’. Vegetation carbon density from all types of forest stand was increased. With
regards to the spatial distribution of carbon storage and density, the density was higher in the west, north, but lower in the
middle—east, south. The average carbon density was more than 40 t/hm’ in the west but lower than 25 t/hm’ in the east and
middle. The carbon storage and density in the karst areas and non-karst areas increased. Furthermore, vegetation carbon
density in seven counties had increased to higher grade. Our study indicated that the carbon storage and density of
vegetation in the study area was increased significantly and ecosystem conditions was improved through the application of
policies of karst rocky desertification control, such as ecological migration and Conversion of Cropland into Forestland

Program.

Key Words: Northwest Guangxi China; vegetation carbon; carbon density; biomass expansion factor; vegetation

inventory data
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Table 1 Vegetation carbon storage and density and its change in the study area in 2005 and 2010

2L TR T Vegetation FEBE AR A% i Vegetation
2 S Sample number carbon density /(t/hm?) carbon storage/10° t
Land type Classification
2005 2010 2005—2010 2005 2010 2005—2010 2005 2010 2005—2010
it A 488 546 58 37.16 37.21 0.05 18. 14 20.32 2.18
Forested land FARZIPIN 124 118 -6 25.61 25.45 -0.15 3.18 3 -0.17
bk 10 11 1 29.35 28.52 -0.83 0.29 0.31 0.02
Ak 7 — 26.06 — — 0.18 0 0
FRIEM 216 233 17 24.56 24.51 -0.05 5.31 5.71 0.41
e Rk 8 11 3 25.34 24.85 -0.49 0.2 0.27 0.07
E NS LN 39 17 -22 24.77 25.23 0.46 0.97 0.43 -0.54
ENvisane) 3 1 -2 24.38 24.38 0 0.07 0.02 -0.05
FARTE LA 9 24 15 24.73 25.34 0.61 0.22 0.61 0.39
KRTESEA 1 6 5 24.38 25.08 0.7 0.02 0.15 0.13
HE T A 7 12 5 24.49 25.46 0.98 0.17 0.31 0.13
B L 71 45 -26 24.6 25.04 0.44 1.75 1.13 -0.62
Hemrk 4 3 -1 25.22 25.66 0.43 0.1 0.08 -0.02
et Bt 324 308 -16 24.86 24.8 -0.06 8.06 7.64 -0.42
Non forested land ~ HUHHi 18 10 -8 24.9 25.31 0.4 0.45 0.25 -0.2
7K I 14 19 5 24.55 24.41 -0.15 0.34 0.46 0.12
A 70 45 -25 24.41 24.55 0.14 1.71 1.1 -0.6
WL b 5 6 1 24.38 24.38 0 0.12 0.15 0.02
AR R 20 22 2 25.37 25.99 0.62 0.51 0.57 0.06
R 3 5 2 24.38 25.2 0.82 0.07 0.13 0.05
et 3 2 -1 25.26 26.06 0.8 0.08 0.05 -0.02
A1 Total — 1444 1444 — 29.04 29.57 0.53 41.93 42.7 0.76

AR RS 2005 4F 1 2010 AEHRSE T AR HD (1K) 85 % B i K (43591 37. 16 /hm® 137,21 t/hm”) |
HU ATt (43518 29. 35 v/hm”® F128.52 t/hm®) | AEL 9 B 2% B /0 () 2 150 FH b 3l 00 B FH s, JTL-~F-4R 2
#at 25 vhm? . MR BB fE 1, 2005 4EH1 2010 FERRAE R B R BUMCIR & T ABRHE (435110 1. 81x10* t Al
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AT D BRI T2 BB SCOMRRT OB R Rl SRk B 8 (3R 2) o P TR b T A, DA e )
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Table 2 Vegetation carbon density and its change of vegetation types by age group

P O
Lz Sample number Vegetation carbon density/ (t/hm?)
Age group
2005 2010 2005—2010 2005 2010 2005—2010

il Non forest land 866 802 -64 24.80 24.83 0.04
L HK Young forest 357 379 22 29.79 30.56 0.77
A AR Half-mature forest 185 214 29 43.68 40.22 -3.46
TR Near-mature forest 22 30 8 40.55 50. 68 10.12
JEAAMK Mature forest 11 15 4 66.06 61.66 -4.40
LK Over-mature forest 3 4 1 41.13 35.81 -5.33

TR X ol 45 R VRAEL WA B 23 1 | DSOS D A i, 40 R SR MR 1 9 N TR 26 8 K (32 3) , B4 it
30v/hm? AN KR B A AR 30 2 N T A= R B Bl 2% B B0 MR XT3 /IN , fE 2005 443 5l 27. 16 t/hm® FlI
27.89 t/hm* ,7E 2010 4E43 %1124 26.55 t/hm® F132.28 t/hm*, A T Ak B G AOBR25 B /)N, 78 2005 4EF1 2010

R3 MOZERNEEHREERESTH
Table 3 Vegetation carbon density and its change of vegetation types of different origins

R & Carbon density/ (t/hm?*)

FEIE Origin AT Mode of origin

2005 2010 2005—2010
KIRHR Natural forest PN/ 31.73 32.08 0.35
AT AR 32.52 30.58 -1.93
B A= 27.16 26.55 -0. 60
AT Forest plantation it 33.17 33.41 0.24
HiE 25.89 25.94 0.05
KA 31.92 35.93 4.01
B A 27.89 32.28 4.39
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Fig. 2 Vegetation carbon density of different types of Fig.3 Vegetation carbon density of different types of vegetation

construction species
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Fig.6 Distributions of vegetation carbon density of samples in the study area in 2005 and 2010
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Table 4 Vegetation carbon density and its change of different counties in the study area in 2005 and 2010

[X 3 X HEWEIR A JE Vegetation carbon density/ (t/hm? ) FrifEZ Standard deviation
Area County 2005 2010 2005—2010 2005 2010 2005—2010
VB West [k 26.97 29 2.04 5.03 7.8 2.77
FH AR 32.48 33.63 1.15 13.33 13.97 0.64
Rall 35.63 36.08 0.45 13.37 14.5 1.13
B 28.39 29.68 1.29 8.25 9.86 1.61
HE 33.49 33.15 -0.34 11.08 9.33 -1.75
PR 32.85 30.22 -2.63 13.64 10.21 -3.42
FPARHR [ 27.57 27.57 0 7.57 6.45 -1.11
Middle-east Ktk 25.04 25.41 0.36 2.69 3.78 1.09
R 27.06 28.16 1.1 4.99 6.54 1.55
2 25.45 25.7 0.25 3.41 3.27 -0.14
Rl 31.18 33.84 2.66 12.86 17.25 4.39
Je &8 AT 26.27 26.71 0.45 5.52 7.19 1.68
North FRIT 29.70 30.35 0.65 9.56 8.44 -1.12
M 26.45 26.11 -0.34 5.96 4.85 -1.11
B 31.88 30.3 -1.58 12.16 10.06 2.1
Mt 28.72 29.56 0.84 10.28 12.34 2.06
K 32.37 35.13 2.76 14.75 18.31 3.56
Rl bi[1$753 29.31 30.26 0.95 9 9.42 0.22
South TR 27.76 29.11 1.35 6. 7.81 1.21
7R 27.82 26.74 -1.08 8.05 6.53 -1.52
H FH 26.74 27.94 1.19 6.1 7.68 1.59
VPG 25.96 26.51 0.55 4.63 4.83 0.2
(=17S 26. 04 26.58 0.54 5.42 6.13 0.71
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Fig.8 Vegetation carbon density of different terrain condition in the study area
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