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Study of the characteristics and storage of soil organic carbon in the Ebinur

lake wetland

WANG Yonghui, JIAO Li”
College of geography and tourism, Xinjiang Normal University, Urumqi 830054, China

Abstract; Wetlands are an integral part of the environment, and have received tremendous scientific attention, especially in
the arid zone. This research plays a very important role in our understanding of the sustainable development of an ecosystem.
In this study, the Ebinur Lake wetland in Xinjiang was chosen as the study area, a typical arid area in China. Field
investigation , analytical chemistry, and geostatistics methods were employed to ascertain the regularity of the differentiation
of the organic carbon and related components of the soil. Their formation mechanisms were discussed, and a survey of
organic carbon and total nitrogen was conducted. This study not only greatly enriches theoretical research on wetlands in arid
areas, but also reveals sequestration mechanisms and the carbon sequestration potential of wetland ecosystems. In addition,
it furthers our understanding of the regulator function of wetlands, evaluates the potential environmental impacts of
ecosystems, and provides a practical reference for the rational utilization of these ecosystems and the coordination of the
relationship between environmental protection and the sustainable development of the regional economy. The main
conclusions are as follows: (1) the soil organic carbon content is low, and decreases as soil layer depth increases. The
analysis of the nutrient variation coefficient of the soil organic carbon shows that desert riparian forest, salt meadow, and
small trees in the desert exhibited strong variability, whereas the others exhibited medium variation; (2) the distribution of

the soil organic carbon from seven vegetation types shows that organic carbon was concentrated 0—20 c¢m below the surface.
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The distribution is more uniform in the soil layer 40—100 cm deep. The allocation ratio of soil organic carbon in differs
among vegetation types; however, the surface layer (0—20 cm) accounted for more than 30%. Finally, (3) the organic
carbon accumulation in the Ebinur Lake wetland by landcover type is as follows; Microphanerophytes desert > saline
meadow > dry lakebed > desert shrub > halophyte shrub > desert riparian forest > alpine coniferous forest. The total organic
carbon accumulation of the soil is 7086862.83 KgC.

Key Words: Ebinur lake wetland; soil; organic carbon; spatial distribution; carbon storage
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Fig.1 Distribution of the soil sampling sites
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Table 1 Statistical analysis of distribution of soil organic carbon in the seven types of vegetation

T A + IR/ em AU/ (g/ke) KA /M A5 R %
Vegetation Soil depth SOC Min Min CV
B[R STINE=YN 0—20 8.42 21.69 3.95 80.39
Desert riparian forest 20—40 6.67 20.52 1.51 105.00
40—60 4.38 18.56 1.44 142.95
60—80 3.89 15.52 1.32 132.36
80—100 3.52 13.32 1.25 123.93
LR HEM\ Halophyte shrub 0—20 8.53 25.37 2.45 114.06
20—40 5.78 11.00 3.47 53.40
40—60 3.68 10.25 3.25 79.14
60—80 3.95 8.45 3.11 56.92
80—100 3.65 6.65 2.85 44.07
EhAE A Saline meadow 0—20 57.77 324.80 20.69 182.24
20—40 49.00 320.66 17.58 221.25
40—60 46.72 312.39 26.04 215.77
60—80 43.19 306.18 20.69 220.73
80—100 37.24 287.56 19.65 238.83
HEARFEBE Desert shrub 0—20 8.11 32.07 0.80 130.20
20—40 6.28 19.65 1.18 95.53
40—60 5.07 18.10 1.21 95.67
60—80 2.32 8.56 0.66 85.44
80—100 2.31 7.55 0.55 80.39
FER I IR 0—20 11.16 38.08 1.25 123.20
Alpine coniferous forest 20—40 7.32 13.00 1.62 62.49
40—60 6.32 8.09 2.86 30.14
60—80 2.72 4.73 1.23 45.67
80—100 3.08 6.65 1.58 58.88
INTRATE 0—20 19.44 115.85 1.42 127.14
Microphanerophytes desert 20—40 14.65 86.89 0.81 128.97
40—60 14.33 72.41 1.01 136.21
60—80 14.89 105.51 0.65 144.25
80—100 11.93 37.24 1.42 77.60
FIRWIE Dry lakebed 0—20 8.75 25.16 0.95 72.40
20—40 6.70 27.74 1.85 90.26
40—60 6.25 11.59 2.73 46.44
60—80 3.82 7.82 2.58 37.93
80—100 3.87 6.85 1.87 33.41
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Fig.4 Proportional distribution of soil organic carbon in different layers of seven types of vegetation
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Table 2 Statistics of soil organic carbon storage in Ebinur lake wetland
et +)Z/em AP (g/ke) BB/ (g/em’) BREE/ (kg/m*)  HH/hm? R/ keC
vegetation Soil depth SOC Bulk density C density Area Storage

IR 0—20 8.75 1.79 3.14 41464.33 129991.39
Dry lakebed 20—40 6.70 1.73 2.32 41464.33 96277.12
40—60 6.25 1.39 1.74 41464.33 72105.20

60—80 3.82 1.38 1.06 41464.33 43777.74

80—100 3.87 1.42 1.10 41464.33 45601.27

SRUAENEEEN 0—20 8.42 1.82 3.06 44851.19 35437.49
Desert riparian forest 20—40 6.67 1.85 2.47 44851.19 28567.47
40—60 4.38 1.70 1.49 44851.19 17192.11

60—80 3.89 1.71 1.33 44851.19 15393.89

80—100 3.52 1.62 1.14 44851.19 13196.55

A VEIN 0—20 8.53 1.72 2.93 637.85 98656.73
Halophyte shrub 20—40 5.78 1.70 1.97 637.85 66241.78
40—60 3.68 1.72 1.26 637.85 42555.97

60—80 3.95 1.49 1.17 637.85 39561.67

80—100 3.65 1.61 1.18 637.85 39632.10

b Hif 0—20 57.77 2.36 27.25 11571.05 561827.18
Saline meadow 20—40 49.00 2.28 22.33 11571.05 460379.24
40—60 46.72 2.41 22.49 11571.05 463622.42

60—80 43.19 2.45 21.19 11571.05 436761.93

80—100 37.24 1.85 13.78 11571.05 284030.50

AT 0—20 8.11 1.53 2.48 148134.24 111209.44
Desert shrub 20—40 6.28 1.61 2.02 148134.24 90440.61
40—60 5.07 1.64 1.66 148134.24 74540.37

60—80 2.32 1.64 0.76 148134.24 34080.88

80—100 2.31 1.67 0.77 148134.24 34584.93

FEMRMEEL AR 0—20 11.16 1.95 4.34 20614.47 2771.11
Alpine coniferous 20—40 7.32 2.02 2.95 20614.47 1883.13
forest 40—60 6.32 1.90 2.40 20614.47 1533.25
60—80 2.72 1.89 1.03 20614.47 654.40

80—100 3.08 2.13 1.31 20614.47 837.55

INTEAR S 0—20 19.44 1.64 6.37 33699.90 943376.73
Microphanerophytes 20—40 14.65 1.63 4.79 33699.90 709206.18
desert 40—60 14.33 1.69 4.84 33699.90 717568.44
60—80 14.89 1.71 5.10 33699.90 754960.66

80—100 11.93 1.75 4.17 33699.90 618405.40

SR Total 300973.00 7086862.83

(2) SCLE s 7 PN [RIAE B A - A B & 5 AE A ) L J2 B 20 AR - B AR S5 45 1 T A
PRI S A AER R )R (0—20em) , I 40 em DUR 73 BC U B sl N . A [RIA B B - A HLAR 75 AN [7] £

JE RS BE ] 22 S WARBA 12, )2 (0—20em) 275 30% L) b BB o A LA 5 HBEAR — 2L,
i P ) > I TS > T AR e > 6 A E A >

(3) 3E EL I b A A HLAR A 2 HE AR UKl /INTR AR T 3>
W] RS FEMR R ET AR, LAPAS [RS8 - R R A A AL & FLUE R 7086862.83 KeCo,
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