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Spatial heterogeneity and influencing factors of total soil salinity in Sugan
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Abstract ; The spatial heterogeneity of soil salinity is of great significance to understand the spatial distribution of salinity in
inland salt marsh wetlands and its response mechanism to the environment. In this paper, the classical statistics,
geostatistical, and Kriging interpolation were used to study the interaction between the spatial heterogeneity of the total salt
content in the 0—50 cm soil layer of the shallow section the Sugan Lake salt marsh and the depth of the groundwater level
and the vegetation coverage. The research area was located in Sugan Lake wetland at the intersection of the Altun Mountains
and the Qilian Mountains in the northwest of the Qaidam Basin (94°10'33"—94°14'43"E, 39°01'25"—39°05'32"N) , and
the elevation is between 2795—2808 m. The results indicates that; (1) the average values of total salt content in the soil
layers of 0—10 ecm, 10—30 c¢cm and 30—50 c¢m in the Sugan Lake wetland are (204.41+11.8) g¢/kg, (18.62+0.92) ¢/
kg, and (15.89+0.81) g/kg, respectively. (2) With the increase of soil depth, the variation of soil total salt content
changes from strong to weak. Random spatial variability and total heterogeneity degree change from high to low, which has
strong spatial correlation under the influence of structural factors. The range of variation is between 5.2—8.49 km. The total
salt content of 0—10 em, 10—30 cm has anisotropic characteristics, while the anisotropy ratio of 30—50 cm is close to 1,

showing isotropy. (3) There is a strong spatial heterogeneity of soil total salt content in each layer, and the high and low
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value centers distributed in the patches. The total salt content of soil is positively correlated with groundwater depth, and
highly significantly negative correlated with the vegetation coverage ( P<0.01). The spatial heterogeneity of soil total salt
content in inland salt marsh wetland of Sugan Lake is mainly influenced by vegetation coverage. The variation of groundwater
depth increases the complexity of its spatial variability, which reflects the complexity and heterogeneity of the soil physical

and chemical spatial system of inland salt marsh wetland.

Key Words: inland salt marsh wetland; total soil salinity; groundwater level; vegetation coverage; spatial

heterogeneity ; geostatistics
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Table 1 Statistical characteristic values of soil total salt content of different layers in the wetland of Sugan Lake
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Table 2 Theoretical model of variation function and related parameters of total salt content of different layers of sugan Lake Wetland
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Fig.2 the different ratios of soil total salt content in Sugan lake wetland

2.3.2  AHQLHE T R AT KA HEER 9 A5 A] A AT

TF 5% XA B 7 i b et b, e o) R A 1) 328 AR AR, 7 R 0 e A s R (L v o 2 B TR R ik 4 A
(FE4) AR B 7 55 3 2 BN bt % s AR /NI 380 ) i O BUK S b, 22 DL S RE R i Ry 8 | SR AR R
AR /INH B, o P 0 7 DX 2 B A A /N 9 T LA T 1 SR K 8 b el RIS -3l R Ui g el (1) 1 T 4)
Hi T KA IR AT 0—6 m [H], a3 [0] 494 2 55t R A (B S) |, ZR -V 07 ) AR A A X AR, ma - 1l 28 Ak A
K, M AR A IR O 2 B F K A R K AT AR L | SROK 88 KO HEIR AT 0—3 m 8], 7E b 3R X 45 v
VR R A6 ST KA IR AT 3—6 m,
2.4 HEEAER TR S 55 R R N KA AR OCHE ST

T AHSC T AR BRI A 2 R SR B i S T KA R R b 7 R] A DG R AR (R
6) ,ABIFFE AR, Ak B i S AR B 5 R ) AR B 3 UM DG (P<0.01) MG R BUEA T 0.61—0.79, bifi 1 )2
JEE (1R 14 T VR 5 1) ) R S PR VRS v R P o DXk, - 98 4 5k 1 I, MR B 7 25 X, R b B
K2 AR O R S T KR S R 2 IEA OGO R M R BN T 0.34—0.37, 1 F KA H 34 4h 5
TSI AEAE B, 7R K AR 0—1 m A9 LN, 45 J2 T 4 0 5 1t Bl b T 7K A7 IR A0 185 o 52 384
FGAE 1—3 m BB, T2 & w A S EE I ETE IR ; b T KRR K T 3 m, 52 12O &
i b KA SRR A 38 S el e

http ; //www.ecologica.cn



2288 JAE = 41 4

TR
0—50 cm#J{A

o
| \\ A
TR A/ (g/ke) TS AR/ (2/ke)
168 4858
1% 8 1% 15
LR LR
10—30 cm 30—50 cm
55 R o
LA AR (2/ke) LHEA AR (2/ke)
m #i: 58 #: 40
1% 2 0 10 km fi%: 1.68
C0 kW ) A

3 ATHERMTESHASTENHE
Fig.3 Spatial distribution of soil total salt content in Sugan Lake
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Fig.4 Spatial distribution of vegetation coverage in Sugan Lake Fig.5 Spatial distribution of groundwater table depth in Sugan

Lake
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Fig.6 Correlation between vegetation coverage and groundwater table depth and soil salinity in wetland content
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