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Spatial pattern of soil moisture and vegetation coverage in Cao Lake wetland. DUAN Kai-
xiang"?, ZHANG Song-lin'**, ZHAO Cheng-zhang'>, PENG Xin-bo', JUAN Wei-chao',
YANG Peng', YANG Ye', JIANG You-jin', LUO Yan' ('Institute of Geography and Environ-
mental Science, Northwest Normal University, Lanzhou 730070, China; >Research Center of Wet-
land Resources Protection and Industrial Development Engineering of Gansu Province, Lanzhou

730070, China).

Abstract; Soil moisture is a major factor driving the formation and evolution of vegetation pat-
terns. The exploration of spatial heterogeneity of soil moisture in salt marsh wetland in arid area is
helpful for revealing the environmental adaptation of wetland plants and the interaction mechanism
between soil moisture and wetland plants. In this study, the variogram models of soil moisture
content (0-90 ¢cm) and vegetation coverage were established according to the vegetation cover
conditions (high, medium, and low) of three Calamagrostis pseudophragmites-dominated popula-
tion paiches in the wetland of Cao Lake, Jiayuguan City, using the geostatistical method. The
spatial distributions of soil moisture and vegetation coverage were mapped with the Kriging inter-
polation method, and the spatial autocorrelation properties of soil moisture and vegetation cover-
age in the wetland were determined by the Moran’ s I coefficients. Finally, the spatial heterogene-
ity of soil moisture and vegetation cover in wetland and their interaction relationships was ana-
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lyzed. Results showed that soil water contents in different sites of the Cao Lake wetland were in
order of lakeside>dry lake>flat land between dunes, and salt content was in order of dry lake>
lakeside>flat land between dunes. On the patch scale, soil moisture and vegetation cover were in
line with the normal distribution model. The spatial structure of soil water content in each layer
and vegetation cover of C. pseudophragmites in the three sites all had an obvious patch-like distri-
bution and exhibited high degrees of spatial heterogeneity. The spatial distribution of soil moisture
contents and vegetation coverage in all three plots had positive correlations and agglomeration
characteristics. The spatial agglomeration intensity of soil moisture content for the 60—90 cm soil
layer was larger than those of 0—30 and 30-60 cm soil layers, and the spatial clustering charac-
teristics of vegetation cover was more obvious in the lakeside plot. Therefore, C. pseudophragmites
maximized the use of soil water resources, and thus improved its adaptability to drought habitats,

which, to a certain extent, affected the spatial distribution of soil moisture on small scale.

Key words: Calamagrostis pseudophragmites; soil moisture; vegetation cover; spatial heteroge-

neity; Cao Lake wetland.
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Fig.1 Schematic diagram of the study area
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Fig.2 Schematic diagram of sampling points in the study
area
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Table 1 Soil moisture and salinity properties in different sampling locations

G - N o) 7=~ + K53 (%) T (%)
(em) XM H/ME FHE AR BRFER BAME RME O P WilEE BRRN
1 Wi 0~30 17.66 3.64 8.53 2.66 31.22 1.54 0.78 1.05 0.15 13.88
30~60 23.51 5.27 14.75 4.91 33.27 2.26 0.20 0.83 0.50 60.42
60~90 31.31 7.93 22.80 4.81 21.12 2.86 0.35 1.94 0.52 26.56
2 T 0~30 16.08 3.07 9.83 4.65 47.32 5.27 2.64 3.89 0.91 23.27
30~60 23.28 2.91 14.31 6.25 43.67 5.32 1.99 3.85 1.02 26.46
60~90 29.69 3.08 16.73 5.64 33.72 6.95 0.79 2.51 1.24 49.40
3 YA 0~30 5.01 1.52 2.90 0.81 27.86 1.82 0.30 0.89 0.35 39.27
i 30~60 12.64 1.93 4.74 3.01 63.56 3.65 0.51 1.74 0.93 54.05
60~90 14.66 1.61 6.13 3.60 58.77 1.74 0.66 1.03 0.30 29.14
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Table 2 Semivariogram models and their parameters for soil moisture and vegetation

R +2 A PedxE SH1H AR R IT e REL K-S ¥ 46
(cm) Cy Cy+C Ag(m) C/(C+Cy) R?

Wi 0~30 iR 0.0145 0.1090 15.04 0.867 0.764 0.62
30~60 eI 0.0860 0.5990 20.69 0.856 0.867 0.56
60~90 BRAR 0.0940 0.7830 19.85 0.880 0.844 0.91
33 =3 0.0456 0.1932 35.11 0.764 0.994 0.82

T8 0~30 BAL 0.0710 0.4440 16.22 0.840 0.995 0.79
30~60 [0 0.0430 0.3810 16.83 0.887 0.987 0.96
60~90 g 0.1100 0.3350 14.76 0.672 0.967 0.83
i i 0.0001 0.1662 14.88 0.999 0.992 0.65

b B [A) - 1 0~30 BAL 0.0445 0.2528 16.37 0.824 0.962 0.74
30~60 eI 0.0858 0.5837 20.38 0.853 0.879 0.69
60~90 Eisg 0.0900 0.7377 18.52 0.878 0.863 0.86
Ly =10 0.0373 0.1828 25.14 0.796 0.982 0.76
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Table 3 Moran I coefficient of vegetation coverage in dif-
ferent plots and soil moisture in different soil layers

R +2 Moran [ 7 184y PH
Wi 0~30 0.182 1.82 0.02
30~60 0.204 2.01 0.01

60~90 0.279 2.13 0.02

ELs 0.315 2.08 0.01

T 0~30 0.146 2.46 0.03
30~60 0.174 1.98 0.01

60~90 0.295 2.27 0.02

= 0.231 2.12 0.02

YEEFH 0~30 0.139 1.92 0.02
30~60 0.194 2.11 0.01

60~90 0.257 2.19 0.01

5 0.214 1.99 0.02
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Fig.3 Moran I coefficient variation of soil moisture with distance in different soil layers
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Fig.4 Spatial distribution of soil moisture and vegetation coverage in wetland of Cao Lake
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