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Fig.1 Soil types map of the study area



51 X FEMRAT  H AL D e 7R A2 A B LA

- 1111 -

V/AFHRE Yo
[ Fepdipil] BRI

EH [ i
I R O
[k i
Nk H

400 km

2 WERLHF AIRK (2010 £)
Fig.2 Current situation of land use in the study area(2010)

F1 MREXTiA AEBGT
Tablel Statistical table of land use types
in the study area
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Fig.3 Contents of soil organic carbon and inorganic carbon in surface layer (0~20cm)

of different soil types in Songliao Plain
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Fig.4 Distribution of soil organic carbon density in surface layer (0~20cm) of Songliao Plain
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Table 2 Statistics of soil organic carbon density and carbon storage of different soil types in Songliao Plain

e SOCD,,/ (kg + m™?) SOCD 4o/ (kg » m™?) A/ km? SOCS,,/Tg SOCS g/ Tg
wBEL 9.24 41. 64 9484 87. 61 394. 89
Kk £ 9.10 46.38 348 3.17 16. 14
K5 Ay 1 7.36 36. 86 32124 236. 54 1184.08
ey 6.93 34.93 48 0.33 1.68
e+ 6.59 32.30 424 2.80 13.70
B IX 5.81 29.03 104 0. 60 3.02
Bt 5.22 26.09 45868 239.36 1196. 89
MK+ 4.65 23.12 10548 49.01 243.91
Fifn) 1 4.09 20.23 105668 432. 61 2137.16
K+ 3.88 21.22 10988 42. 64 233.19
FRE 2.99 18.93 30692 91.92 581.11
JRAT 2.99 14. 64 45200 135. 06 661. 67
B L 2.92 14.79 824 2.40 12.19
fR| 2.86 19.58 4 0.01 0.08
PART i Rs| 2.83 15.10 1648 4.67 24. 89
i+ 2.30 15.72 784 1.80 12.32
biik=da 2.17 13.48 984 2.13 13.26
2%+ 2.14 15. 44 164 0.35 2.53
i+ 1.99 10.78 856 1.70 9.22
s+ 1.99 10. 52 4104 8. 17 43.18
SR+ 1.78 9.43 10248 18.22 96. 66
s+ 1.77 10.92 9748 17.28 106. 42
W+ 1.71 9.53 21520 36. 84 205. 15
AR 1.50 8.52 21884 32.73 186. 36
it 364264 1447.97 7379.70




5 3] X FEIRASE AL 3gie 2 A8 A SRR A

- 1115 -

WA DUZR T
®

ASOCD/(kg-m?)

5 MITFEEFERE(0~20cm) TFEFNHBEETH

Fig. 5 Changes of soil organic carbon density in surface layer (0~20 cm) of Songliao Plain
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Table 3 Changes of soil organic carbon density and carbon pool in surface layer (0~20 cm) under different land use types

+ IR T A/ km? SOCD/ (kg + m™?) F i/ Ty ASOCD/ (kg + m™2) MR/ Tg
Ol 29964 3.24 96.95 -0.53 -15.93
L 184640 3.68 678. 80 -0.41 -76.12

YAl K T 5688 2.89 16. 46 -1.15 -6.55
AL b 21444 3.40 72.88 -0.39 -8.44
Mt 59420 5.53 328. 63 0.06 3.32
b 2400 0.74 1.78 -0.57 -1.36
7K H 24988. 00 4.21 105.23 -0.12 -3.12
PR 5392 3.52 18.99 -0.59 -3.17
AR A 156 5.52 0. 86 -0.70 -0.11
Lh i 13832 1.93 26.70 -1.18 -16.32
pERES ) 16340 6.16 100. 70 0.72 11.84
At 364264 3.71 1447.97 -0.44 -115.94

SOCD gy FH LT, AS [ A iR FH G 596 HLA 2%
JEBUARAAAE W 5 22 5, AR 1 b 2 A 5 XA B sk
5 B A R ) ORI 2R R, 3R )2 4 596 HILRR 2% 5 i
7.79 kg/m’ , HoURRTR PR ARib , K2 + A HLAR
B RIGK 7,71 kg/m? 6. 16 kg/m? ; 2R | v0 Hb

S5 b HUR S B rp A e ML 9 BAR, AE 2 ke/
m? PUTR 5 150 B et ) T 52 M A8 A D 3 A L
i 585 B2 S5 WL A A% SR B TR 3R 22—, AR AR T TR A
TN e A T B0 3t 3 W e A 7 AR 3
i 2 53, B0 HI) TS AT AL 1) 5 205 5% 1
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Fig. 6 Soil organic carbon density statistics

of land use unchanged
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Fig.7 Comparison of surface soil( 0~20 cm) organic
carbon density changes without land use change

in the past 30 years
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Table 4 Soil carbon density changes( 0~ 20 cm) after

land-use change over the past 30 years

ASOCD,,/ (kg » m™?)

AR A

FE 0~154F FE 15~30 4
(1995~2010 4F) (1980~ 1995 4F)
Mt — 5 1 0.71 -0.49
TR — 5 1 1.52 0.47
VR HL— 7K 1.61 0.31
B — 51, -0.42 -0.22
Fith— oK H -0.27 0.02
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Table 5 Correlation between annual average temperature MAT and soil organic carbon density
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Table 6 Surface soil carbon pool as affected by temperature rise in Songliao Plain
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Change in soil carbon pool in Songliao Plain and its cause analysis

LIU Guo-Dong'"*, LI Lu-Jun®, DAI Hui-Min'*, XU Jiang'*, LIU Kai"?, ZHANG Yi-He'?, YANG Ze'?
(1. Shenyang Center, China Geological Survey, Shenyang 110034, China; 2. Key Laboratory for Evolution and Ecological Effect in Black Land, China
Geological Survey, Shenyang 110034, China; 3. National Field Observation and Research Station of Hailun Agroecosystems, Northeast Institute of Geog-
raphy and Agroecology, Chinese Academy of Sciences, Harbin 150081, China)

Abstract: Based on the data of the multi-purpose regional geochemical survey in the Songliao Plain, Northeast China,the authors cal-
culated the soil organic carbon density and reservesin surface soil(0~20 ¢m) and compared them with the soil organic carbon density
obtained during the second national soil survey. Then it analyzed the main influencing factors of the distribution and changes of the soil
organic carbon density in the plain. The results are as follows. The surface soil of different soil types in the Songliao Plain significantly
differ in the proportion of organic and inorganic carbon. Specifically, the organic carbon in swamp soil, dark brown soil, peat soil, al-
bic soil, paddy soil, and black soil accounts for 90% of the total carbon in soils, while that in chestnut soil, fluvo-aquic soil, aeolian
sandy soil, and cinnamon soil accounts for less than 80% of the total carbon content. The organic carbon reserves in the surface soil in
the study area is about 1,448 Tg at present. It has suffered a loss of about 115. 94 Tg since the 1980s, decreasing by 7. 4%. About
104. 88 Tg (90.5%) of the lost carbon reserves has entered into the atmosphere. In terms of different land use types,the carbon re-
serves in arid land decreased by 76. 12 Tg, which contributed the most CO, to the atmosphere, followed by the carbon reservesin saline
land and grassland, which decreased by 16.32 Tg and 15.93 Tg, respectively. It is considered in this study that the main reason for
the decrease in soil carbon pool is the temperature rise in the Songliao Plain in the past 30 years. In detail, the reduction in soil organic
carbon pool in arid land and grassland induced by the temperature rise accounted for 70% of the total loss of soil organic carbon pool,
while the reduction in organic carbon caused by other factors such as agricultural production, change in land use, and soil erosion ac-
counted for only about 30% of the total organic carbon loss.

Key words: soil; organic carbon;carbon source; carbon sink ;Songliao Plain
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