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Spatial variability of soil moisture and vegetation in desert-oasis ecotone in the

middle reaches of Heihe River Basin
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Abstract Desert-oasis ecotone an important constituent of oasis ecosystem has vital role in maintaining the stability of
oasis. The correlation between soil moisture and vegetation of the ecotone is the primary scientific issue to better understand
the desert-oasis ecotone. This study a transaction of 1700m x 200m with three parallel sampling lines was established and
soil moisture vegetation height and coverage were investigated. The characteristics of spatial heterogeneity in soil moisture
and vegetation distribution and their relationships were identified using the method of classical statistic and geostatistical
analysis. The result show in the desert-oasis ecotone the soil moisture at the 0 —200cm soil layer is on average 1.45%
—3.85% and the variable coefficient is 27. 7% — 83. 2%  the vegetation coverage is 9% ~ 80% and the variable
coefficient is 80% . The coverage and crown diameter are negatively related p <0.05 to the soil moisture at the 0 —20cm

and the 20 —40cm  and are positively related p <0.01 to the soil moisture at the 120 —140c¢m and 140 —160cm. Soil
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moisture and vegetation exist strong distribution pattern of spatial heterogeneity showing a random distribution at small scale

<100m and a mass distribution structure in larger scale 100 —3110m .

Key Words soil moisture vegetation heterogeneity desert-oasis ecotone middle reaches of Heihe River Basin
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1
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Table 1 Description statistics of soil moisture along verticalprofile and vegetation in desert-oasis ecotone
Item Soil layer cm Mean SD Cv % Maximum Minimum Skewness Kurtosis
0~20 1.45 0.46 31.7 2.39 0.43 -0.02 -0.44
sSoil moisture 20 ~40 1.51 0.42 27.7 2.30 0.48 ~0.15 -0.32
" 40 ~60 1.71 0.60 35.3 3.85 0.78 0.97 2.00
60 ~ 80 1.93 0.86 44.5 6.02 0.74 0.65 1.17
80 ~ 100 2.50 1.44 57.7 6.65 0.91 1.57 1.65
100 ~ 120 2.41 1.34 55.5 6.57 0.88 1.55 2.02
120 ~ 140 2.73 2.23 81.8 11.01 0.91 2.32 5.14
140 ~ 160 3.25 2.70 83.2 11.02 0.76 1.60 1.55
160 ~ 180 3.46 2.75 79.5 11.36 0.79 1.52 1.39
180 ~200 3.85 3.17 82.4 13.86 0.79 1.40 1.24
2m
Soil moisture storage mm 79.0 33.77 42.8 167.3 29.5 0.83 -0.18
Coverage % 24 18.93 80.0 81 4 1.82 3.09
Crown diameter m? 2.8 3.27 118.1 14.7 0.5 2.56 6.66
Height em 67 78.35 116.4 366 19 3.41 10.91
Density individual/ m? 0.11 0.04 37.7 0.21 0.04 0.42 -0.36
2.2
20ecm 1 0 ~200cm 10
C, 0.008 ~0.099 C,+ C 0.095 ~0. 607
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24

0~20 20 ~40 40 ~60cm

60 ~80 80 ~100 100 ~120cm 3 160 ~180 180 ~200cm
2 1.987 1.986 1.999 1.988 1.970 120 ~ 140cm 140 ~
160cm 1.792
C, C
' 2m
c/ Cy+C 2m 22%
<100m 78% 100 ~430m
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130 ~300m 2 0 ~300m
2
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2

Table 2  Parameters and model of semivariogram for soil moisture and vegetation

@

Ttem Soil layer cm Model Nugget C, Sill Cy +C C/ Cy+C Range a D
0~20 0.018 0.128 0.858 228 1.943
Soil moisture 20 ~40 0.011 0.095 0.883 204 1.951
" 40 ~60 0.019 0.124 0.846 165 1.965
60 ~ 80 0.008 0.139 0.942 130 1.987
80 ~ 100 0.021 0.252 0.916 153 1.986
100 ~ 120 0.014 0.231 0.941 134 1.999
120 ~ 140 0.024 0.368 0.935 229 1.938
140 ~ 160 0.099 0.530 0.813 297 1.938
160 ~ 180 0.032 0.471 0.932 127 1.988
180 ~200 0.063 0.607 0.896 170 1.970
221 moistue storage 0.042 0.194 0.781 432 1.914
Coverage 0.339 0.852 0. 602 1930 1.917
Crown diameter 0.029 0.807 0.930 194 1.937
Height 0.120 0.959 0.875 3110 1.792
Density 0.016 0. 160 0.902 223 1.937

@ Exponential model Spherical model
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2m
<100m 100 ~3110m
2.3
3 2m
0 ~100cm 0~20 20 ~40cm p<0.05
2 100 ~200cm 120 ~140 140 ~160cm
0~20 20 ~40cm p<0.01
2m
60 ~200cm
0 ~60cm
2 0 ~20 20 ~40cm
~60cm
3
Table 3 Correlation coefficient matrix among soil moisture and vegetation characteristics
2m
Ttem Soil layer cm Soil moisture storage Coverage Crown diameter Height Density
0~20 0.142 -0.334" -0.319" -0.385"" 0.047
Soil moisture % 20 ~40 0.159 -0.295"° -0.363" -0.373"" 0.233
40 ~60 0.325"° -0.362" -0.252 -0.350" 0.098
60 ~ 80 0.469 ** —-0.068 -0.132 -0.205 0.030
80 ~ 100 0.486 " -0.144 -0.198 -0.112 0.273
100 ~ 120 0.607 ** 0.272 0.175 0.143 0.237
120 ~ 140 0.699 ** 0.494 " 0.387 ** 0.247 -0.044
140 ~ 160 0.805 ** 0.431 " 0.311°" 0.221 0.018
160 ~ 180 0.815*" 0.390 ** 0.259 0.111 -0.158
180 ~200 0.664 ** 0.082 0.312" -0.070 -0.128
Z:il moisture storage 0.286" 0. 166 0.050 0.015
Coverage 0.917 ** 0.805 ** -0.283
Crown diameter 0.884 " -0.491*"
Height -0.261
#p<0.05 = *p<0.01
3
1 0.86% ~8.82%
2.48% 1.45% ~3.85% 27.7% ~83.2% 9% ~80%
80% 2.8m’ 0.7~13.8 m’ 67cm 29 ~360 cm
0.11 /m’ 0.06 ~0.16 /m’
2 20em 1 0 ~200cm 10 2m
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Fig. 2 Regression equations between soil moisture and vegetation coverage crown
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