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k>
868 x 10* km’
, 1.2
. [18]
, 13
( SPSS
) (
1 . ( )
1.1 ’
1.1.1 1 ’
100 an
[16,17]
) s ( 1) s
> 2 mm ( kg m™?) 10,
; thm *(1 thm *= 10 kg m™?)
210 C ’
2 440 :
1.1.2
1. 400 \ (Adjusted R?)
(1979 ) 6 500 ,
) %%,
, ( P< 0.0, P> 0.10
) ,
26 ( 2) ( Variance inflation factor, VIF) 10
949 x 10* ( Condition Index) 30
1

Table 1 List of varinbles wsed for statigical amlyss

Continuous variables
Soil organic carbon dersity in the depth of 100 an (SOC, t hm~ 2)
M ean annual temperature ( mat, C)
M ean annual precipitation ( map, mm)

Elevation ( elve, m)

Categorical variables

Natural vegetation (5 )

Forest

Steppe

Serub

Desert

M eadow

Cultural vegetation (5 )
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(24.57 kg m™ %),

5 691
50(
2
, 4
]
=
8
&
> 5 30
2
E
=2
=
25 200
2 =
100
Std Dev =0.35
’ Megin=192'
100 an 20 cm 4 N=2 440
125 050 075 100 125 1:90,1.75200 225 250 275300325
’ Log SOC
100 cm
8.23 1 (0~ 100 cm)
11.20 12. 32 kg m 2’ 110. 08% ; 20 an Fig. 1 Digribution of frequency of soil organic catbon densities with
bgarithm transformed( 0~ 100 cm)
2. 67 3.57 3.76 kg m™ 7, 21
105. 31% 2
2 2
2
(D, ,
100 an 20 an ’ (
-2
8.23 kg m )
2.67 kgm™ ? ( 3
3
TaHe3 Soil carbon densities and storage under different categories of vegetation in China
100 cm 100 em 20 an 20 cm
Number of 100 em catbon 100 em carbon  Percentage 20 an carbon 20 cm catbon  Percentage Area  Percentage
Vege ation categories .
profiles  density (kg m™?)  storage (Gt) (%) density (kg m~2)  sorage (GY) (%) (10*km? (%)
Forests 303 11. 59 17.39 25.09 4.4 6.35 26.72 150 15. 81
Conifers
164 10. 58 7.94 11.47 3.7 2.8 11.90 75 7.91
Forests
Broadleaves
139 12. 60 9.48 13.68 4.70 3.4 14.87 75 7.92
Forests
Shrubs 184 7.25 13.62 19. 66 2.5 4.81 20.21 188 19. 81
Deserts 55 3.4 3.93 5.66 0.8 1.08 4.52 125 13.17
Steppe 155 5.9 7.46 10.76 1.8 2.57 10.80 141 14. 86
M eadows 208 14.90 12.22 17.63 5.28 4.33 18.20 22 8. 64
Croplands 1 535 807 14.69 21.20 2.5 4.65 19.55 182 19.18
100 cm , ,

, (20.79 kg m™ %)
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(18.97 kg m™ ) (16. 2 kgm™ °)

- (15.2 kgm™ %),
(13. 8 kgm )
(12. 4kg m™ ?) -
(12.50 kg m™ %),
(12.10 kg m ) (10.7 kgm™ )
(9.50 kg m %)
(9.48 kg m™ %) -
(9.49 kg m™ %) .

6.19~ 9.25kg m ,
(9.25 kg m™ ?) ,

(6.19 kg m™ )
: 4.0~ 6.0

kg m” 2

(3.14 kgm™ %)
20 cm

(2.80 kg m™?)

100 an
4 100 c¢m
100

[11.15]

(36. 08

ke m™ 2) [ 15]

[15]

11.9kem >, 3
( g
(19.36 kg m™ %) 1",

(10.8 kg m™2) (8.3kgm™?)

[15,19]

Im

100 an 20 em

(2)

(3)

2.2

( 2
(17.39 Gt)

25%),

21.2%,

(12.22 Gt)

(7.46 Gt)

(3.93 Gy)
(13.2%)
69.38 Gt,

23.81 Gt

> 2 mm

3) 1 m
I m
15. 8%
(14. 69 Gt) ,
(19.2%)
8. 64%,
17. 6%
10. 8% ,
(14.9%)
5. 6%,
,1m

20 an
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Table 4 Comparson in soil catbon densities among vegetation type

Soil carbon density

Soil carbon density

Vege ation type Vege ation type Research area Sources
(kg m™?) (kg m™2)
12.09 Post!
. . 12.70
Cold tenperate deciduous conifers Cold temperate forests
[15]
Deciduous conifers 16. 65
[11]
Deciduous conifers 27.00
20. 79 a
. . 17. 98
Temperate evergreen conifers Evergreen conifers
[15]
. 18. 96
Temperate conifers
9.5 9. % Postl ¥
Subtropical and tropical evergreen conifers Tropical dry forests ’
ol 3
N 11. 40 Fost
Tropical moist forests
[15]
11. 03
Warm temperate conifers
Lil
. N 6. 11£2. 18 '
Subtropical and tropical wnifers
- 12.50 Caol®!
Temperate mixed brwoadleal deciduous and Temperate mixed foress 16. 00
@niferous forests [15]
Ml)c.ed broadleaf deciduous and 3 56
coniferous forests
13.43 [
Template and subtropical broadleaf deciduous Broadleaf deciduous forests 18.04
forests [15]
) ) 20. 89
Broadleaf deciduous forests
12. 40 [
Subtropical and tropical broadleaf evergreen Broadleaf evergreen forests 12.92
forests
9.8 1140 Post' ¥
Tropical seasonal rain forests and rain foress Tropical moist forests ’
Drentic ol 21]
9,50 Prenticé
Tropical rain foress
[15]
11. 65
Tropical rain foress
5.87 760 Post' ¥
Temperate steppes Temperate thom s eppes ’
6. 06 S 40 Postl 3
Savanna like vegetation Tropical woodland and savama ’
Caol™!
8 40
Savanna
il 3l
8. 07 . 790 Post
Croplands Cultivated land
[
10. 84

Croplands




41

694
0.5 L2l
CEVSA
82. 655Gt 2.3
185. 69Gt' 'Y JIAN NI 2 3 100 cm
119. 76GH 1 20 em
92. 4Gt 1,
84. 4Gt!®! ,

868 x 10* km?,

924 x 10* km*'®
01 x 10* km? )

[11]

ﬂ“ﬁm m'.ﬁ)
Soil € Density
o DCEHIRENLE)
1 0,01-4.30
431609
- 620-778
. 7.79-8:80
.19 50
. 951-10.70
. 10.71-1343

3441692 . 600 1 200km
. 5932457 ——

2 100 cm
Fig. 2 Map of soil cabon density( 100 an) in native vegetation
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MR (kg )
Soil € Density
FER 0 () -
N 0.01~0.89 \?‘ |
B 0,90-1.78 ’
. 79226 z i
- 2.27-2 96
297369 ! o= )
. 370430 3 I
. 131518
0 600 1 200km
519651 — ; AR
-G 52732 RARRIALIS
(20 cm)
Fig. 3 Map of wil catbon density( 20 ¢cm) in native vege ation
2.4 17.4% ( 5)
5 6 ,
2
38%(  0), ; .
5
Table 5 Stepwise regression of logarithnr trarsformed SOC with environmental factors in agricuk ural vegetations
Variables Coef ficient Standardized coefficients P
Constant 2. 141 0. 000
Mat - 2.791E 02 - 0.58 0. 000
Mat”* map 1.049E 05 0.441 0. 000
Map” elve 1.236k 07 0.249 0. 000
- 0.110 -0.18 0. 000
One crop annually i cold temperate zone
- 0.157 - 0.262 0. 000
Two crops amually or three crops for two
years in wamm temperate zone
Adjusted R? 0.174
Std. Emor 0.240 7
Number of profiles 1354
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Tahe6 Stepwise regression of bgarithnr trandommed SOC with environmental factors in natural vegetations

Variables Coefficient Standardized coefficients b
Constant 1.912 0. 000
Mat - 2312 - 0.377 0. 000
Map 2.024E 04 0.265 0. 000
Map” elve 1.442E 07 0.2% 0. 000
Deserts - 0.405 - 0.244 0. 000
Steppes - 0. 126 - 0.109 0. 001
M eadows 0. 115 0.114 0. 001
Adjusted R? 0.380
Std. Error 0.332 7
Nunber of profiles 750
> >
P >
[24]
P
: ( 38%, :
7, , 44.3%  53.8%, ,
(8 4 40.8% 2%
s >
9. ,
(9 : :
[8]
P
7 )
Tale7 Sepwse regression of logarithnr trandormed SOC with environmental factors in forests
Variables Coefficient Standardized coefficients b
Constant 0. 340 0. 250
Log elev 0. 347 0.543 0. 000
Log mat -0.355 - 0.3%0 0. 000
Log map 0. 360 0.229 0. 000
Adjsted R2 0.443
Std. Error 0.262 3
Number of profiles 249

1)

Forests were smplified into deciduous conifers, evergreen conifers, mixed deciduous broadleaf and needleleaf, deciduous broadleaf, mixed deciduous and

evergreen broadleaf, evergreen broadleaf
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Fig. 4 Scatter plot of bgarithnr transformed SOC with elevation

under coniferous ( correlation= 0. 700, number of profiles= 128)

8 b
Tale8 Stepwie regression of logarthnr trandormed SOC with environmental factors in confers
Variables Coefficient Standardized coefficients r
Constant 1. 246 0. 000
log elev 0.372 0. 5% 0. 000
log mat -0.240 - 0.216 0. 000
Adjusted R? 0.538
Std. Error 0.258 7
Number of profiles 128
]
Conifers were simplified into deciduous and evergreen conifers
9 !
Table 9 Stepwise regression of logarithnr trarsformed SOC with environmental fadors in steppes
. . . . . p
Variables Coefficient Standardized coefficients
Constant 2. 140 0. 000
Mat - 7.51E02 - 1429 0. 000
Mat” map 2. 09E 05 0. 607 0. 001
Alpine steppes 0. 626 0.678 0. 000
Adjusted R? 0. 408
Std. Error 0.271 9
Number of profiles 132
1
Steppes were simplified into temperate steppes, alpine steppes and savanna
30 : 30 -
a .l ‘5
w 25 . :: o 25 S . .
o] es "at Ty o} =, . .
A Lo I | 2 R “uy .
o a a B o . an L o Mo s
2 IR ..-q"=°°'{ < <20 e et
m 20 . ., e i TR o LI MBI :
® . g a c e . ﬁ a " o’ ng'.-".'-“,
= N a ° = s s &
= R -, P " s . o ® o =
% N N a e a0y JM . 5 W °
15 L e . b ] .
5 M = - :
= - 210 . .
T .
10 = )
H ° H 05
0 0.0
1.0 . 2.0 2.5 3.0 35 4.0 0
'3 -2 0 2 4 6 8 12 14 16
TR SUE 1og elev 8 mat
4 5
( r=0.700, n= 128) ( r=— 0.749, n=90)

Fig. 5 Scatter plot of logarithnr trandormed SOC with amual mean

temperature under temperate steppes

(orwelation = — 0. 749, number of profiles = 90)
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100 cm
20 cm )
1) 100 em 20 em
8.23kgm ° 2.67kgm °
100 an
, (14.90 kg m™ %)
(11.59 kg m™ %) , (7.25 kg m™?)
(8.07 kg m™ ?) , (5.29 kg m™?)
, (3.14 kgm™ ?
2) 100 an
69. 38 Gt, 20 an
23. 81 Gt (100 cm)
(17.39Gt) 25% ,
15. 81%
(4.0 G) 21.2%,
(19.2%)
8. 64% (12. 2 Gy)
17. 63% (7.46 Gt)
10. 8%,
(14.9%) (3.93 Gt)
5.66%, (13.2%)
3) .
4)
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SOIL CARBON STOCKS AND THEIR INFLUENCING FACTORS
UNDER NATIVE VEGETATIONS IN CHINA

Xie Xianli" > Sun Bo* Zhou Huizhen’' Li Zhongpei2
(1 Geography College, Nanjing Namal Unwersity, Narjing 210097, China)
(2 Institute ¢ Soil Sdence, ChineseAcademy ¢ Sciences, Naing 210008, China)

Abstract Soil organic C plays a key role in carbon cycle and carbon storage in the natural ecosystem. The soil carbon
stocks under native vegetations in China were estimated by making use of 2 440 profiles from the second national soil survey and
the vegetation map (1: 4 000 000) of China, and map the distribution of soil carbon density under native vegetations. With the
aid of a simplified vegetation classification system, the digitalized vegetation map units were sorted into 6 categories and 26 types
of vegetaion.

The median carbon stocks of the soils in China are 8. 23 kg m™ % in O~ 100 cm soil layer, and 2. 67 kg m™? in O~ 20 an
topsoil. The difference in the soil carbon density among vegetation categories is praninent. The soil carbon density in O~ 100 an
under forests, scrubs, deserts, steppes, meadows and aoplands is 11.59, 7.25, 3. 14, 5.29, 14.90 and 8. 07 kg m™ 2 e
spedively. On the basis of vegetation types, the total soil carbon stocks were calculated at 69. 38 Gt in O~ 100 em and 23. 81 Gt
in 0~ 20 em. In O~ 100 an, the soil carbon stocdk under forests (17.39 Gt) was the highest, accounting for 25% of the total
in China despite the fad that the forest soil amounted to only 15. 81% of the total territory of the country. Under aoplands, it
was 14. 69 Gt or 21.2%, a little higher than the percentage ( 19. 18%) of the soil in area. Though the soil under the vegetation
of meadows and swampswas low ( 8.64% ) in percentage in area, its carbon storage amounted to 12. 22 Gt or 17. 63% . The soil
carbon stocks under steppes were 14. 69 Gt or 10. 76% of the total, lower than the percentage ( 14. 86% ) of the soil in area, and
itwas 3. 93 Gt or only 5.66% under deserts, much lower than the percentage (13. 17%) of the soil in area.

The storage of soil carbon varies significantly from district to district in China. The highest soil carbon stocks locate in the
south and east of the Qinghar Tibet Plateau, the Altai Mountain and the Tianshan Mountains dominated with alpine evergreen, de-
ciduous shrubs, alpine meadows, and swamps. The boreal taiga and meadows in the north of Southwest China and subtropical
broadleaf forests in South China are moderate in soil carbon stock. The Tarim Basin, the Caidam Basin, the Junggar Basin and
other desetification distrids in Northwest China and the north of the QingharTibet Plateau where deserts and dry steppes domr
nate are lower in soil carbon stock. Climae shows an important influence on the distribution of soil carbon storage, which would
rise with increasing precipitation and decreasing temperature.

The regression analytieal results of SOC against environmental variables demonstrate that generally SOC inaeases with increas
ing precipitation but decreases with inareasing temperature, and elevation plays a positive dfect on SOC. Furthemore, carbon ac
cumulation in different areas depends differently on different environmental variables, whose impact on SOC is becoming stronger
when the research gets more specific. However, human activities reduce the influence of environmental variables on SOC.

Key words Soil carbon stocks; Vegeation type; Environmental fadors; China



