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Abstract : Soil moisture is the dominant limiting factor of desert-wetland ecosystems in the inland. Based on

the traditional and geographical statistics methods, we measured soil moisture ranged from 0 to 200 cm
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depth to find the rules of their spatial distribution characteristics, and surveyed some associated environ-
mental factors such as altitude, soil texture and related vegetation indices in desert-wetland ecosystem at
Xihu district,Dunhuang National Nature Reserve of Gansu Province, which may be helpful to vegetation
restoration, protection and sustainable management in wetland ecosystem at extreme arid areas. The main
results were as follows: (1) the coefficients of variation, Nugget variance, sill,range and spatial dependence
were ranged from 36.51% to 88.65%,0.007 to 0.098,0.112 to 0.549,116 to 453 and 76. 6% to 97.6%,
respectively,and all their variables were at a medium variation level and a high heterogeneity and strong
spatial autocorrelation was appeared. (2) The variability of soil moisture in the deep soil profile at 60 to 200
cm was higher than those in the shallow layer at 0 to 60 cm, which kept much more differences at different
layers,especially in some small scales. (3) The altitude was a dominant factor that influenced the variation
of deep soil moisture trend. (4) The relationships between soil texture and soil moisture in deep soil at 60 to
200 cm were stronger than those of shallow layers at 0 to 60 cm,otherwise, which did not comply with the
factor of altitude;there were a great positive correlation between the herbage coverage and the soil moisture
in shallow soil layers,but a negative correlation between the root biomass of shrub and the soil moisture in
deep soil layers.

Key words: Dunhuang Xihu;ecosystem desert and wetland;soilmoisture;spatial heterogeneity;influence fac-
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Table 1 Description statistics of soil water contents along vertical profile and vegetation in study area
TiH LR T-HE Rl 5 R BRME /ME i 45 7 AL W55 R A
Item Soil layer/cm Mean SD CV/% Max Min Skewness Kurtosis
0~10 6.681 3. 306 40,02 12.675 3.865 —1.91 —1.67
10~20 7.622 3. 464 39.28 13.220 3.936 —3.93 —1.22
20~40 11.001 5. 261 43.32 19. 626 5.222 1. 36 1.62
40~60 13.316 1. 585 48.92 20. 217 5.520 6.82 2.21
o 60~80 14,327 4,459 51.57 20. 352 5. 754 7.66 3.87
Tk
Soil water 80~100 15.378 4,517 54.76 20,633 5.961 5.27 2.40
contents/ %4 100~120 15. 956 4,747 48.22 21. 351 6. 274 5.70 6.86
120~140 17.237 4.927 52.27 22.718 6.520 6.47 2.26
140~160 18. 641 5.638 79.47 25.126 6.929 7.25 2.12
160~180 20,435 7.106 82.87 32.676 7.292 8.27 3.76
180~200 23,004 8. 766 88.65 41,230 7.322 6.35 1.23
2 m L JRICK i 163.598 53.079 36.51 248.188 65.588 2.18 —0.42

Soil moisture storage in 2 m/mm
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Table 2 Parameters and model of semivariogram for soil water contents and vegetation

P = .
Ttem Jayer/cm Theory model variance O (CotO) dcpcndcncc0 (@ dimension
(Co) C/H(Co+O) /% (D)
0~10 FE B0 Index model 0.018 0.227 0.245 92.7 238 1.922
10~20 FEJ0E A TIndex model 0.015 0.097 0.112 86. 6 214 1.934
20~40 FEHER Index model 0.019 0.198 0.217 91.2 185 1.921
40~60 FEHER Index model 0.007 0.282 0. 289 97.6 120 1.883
FHOK AR 60~80 FRAR A Spherical model 0.019 0.332 0.351 94.6 138 1. 957
Soil water 80~100 FRARFE AL Spherical model 0.012 0.306 0.318 96. 2 228 1. 968
contents/ % 100~120 HORAE A Spherical model 0.023 0. 409 0,432 94,7 291 1.961
120~140 BRAR BB Spherical model 0.098 0.409 0. 487 84.0 116 1.902
140~160 FROR A Spherical model 0.031 0.420 0.451 93.1 129 1.948
160~180 BRI Spherical model 0.056 0. 462 0.518 89.2 218 1.978
180~200 BRI Spherical model 0.039 0.510 0.549 92.9 172 1.989
2 m R RICK G B Index model 0.048 0.157 0. 205 76.6 453 1.914

Soil moisture storage in 2 m/mm
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Fig. 1 The change of soil water contents at different elevation
# $h Altitude/m
880 1000 1010 1020 1030 1050
—0.300 T T
=
2 —0.400F
£
S ~—0.500 |
e oo
F 2SS —0.600
£
= A
2550700
‘S —0.800 |
—0900 L . 0~60cm . 60~200cm

Bl 2 R HEK A3 R 5 A ) A AT S AR 4R AT

Fig. 2 The correlation coefficient between altitude and soil water contents
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Table 3 The correlation coefficient between soil size particle

and soil water content and its spatial variability
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a. The shallow soil water contents of main vegetation communities in the study area;b. The soil water contentsin deep and

2 m of main vegetation communities in the study area; A. Tamarix ramosissima community;B. Glycyrrhiza inflata

community ; C. Populus euphratica community;D. Alhagi sparsi folia community; E. Phragmites australis

community; F. Tamarix ramosissima sand bags community; G. Lycium ruthenicum community; H. Phragmites australis swamp

Fig. 3 The soil water contents of main vegetation communites in the studa area
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Table 4 The correlation coefficient between vegetation

coverage and root weight and soil water content

W + 32 Soil layer/cm
Vegetation 0~60 60~200
RN % Cover 0.671 8 0.362 7
Herbs HE Root weight —0.5438  —0.256 7
WA % Cover 0.426 7 0.3833
Shrubs T Root weight —0.5120  —0.663 3

x5 AALEXEASEE2mIE
Tk ESHTKIBREXERE
Table 5 The correlation coefficient of soil water content,

soil moisture storage and groundwater depth

i X R
A < .j:tﬁ)z, Correlation
Item Soil layer/cm -
coefficient
0~10 —0.798 4
10~20 —0.812 73
20~40 —0.830 85
40~60 —0.8611
N 60~80 —0.858 1
TR
Soil layer 80~100 —0.847 6
fem 100~120 —0.846 5
120~140 —0.840 9
140~160 —0.8387
160~180 —0.836 3
180~200 —0.8317
2 m LRk —0.860 0

Soil moisture storage in 2 m/mm
g /
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