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Abstract The current study is focused on the relationship between groundwater and the soil salt accumulation in inland
river basins  which is important in understanding the interaction between the rising groundwater table and soil salt
accumulation preserving water resources and preventing soil salinization. Based on the groundwater table charts of 1985

2000 and 2005 the water resources data from 1983 to 2005 as well as data of total soil salt at 0 —20cm and the data of
land use for the same period with geo-statistics and GIS methods analysis was done on the temporal-spatial changes in
regional landscape and soil salt accumulation as well as the relationship between the level of groundwater table and salt
accumulation in the soil. The results revealed that importing of water to this region for irrigation was the main cause that

resulted in the rising of groundwater table. Groundwater table rose at 0. 09m per year for the last 23 years. And with 1m
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increase in groundwater table the area of soil salt accumulation expanded 144.45hm’. In the irrigated landscape the
groundwater table had more significant effect on the expansion of soil salt accumulation area than that in non-irrigated
landscapes. The rate of soil salt accumulation in the cropland was 0. 43t hm > per year from 1983 to 2005 with salt
content increased 40. 04% during this period which was the fastest among irrigated landscapes. While among the non-
irrigated landscape the most significant salt accumulation in soil occurred in Saline alkali land with a rate of 0. 68t hm’

per year.

Key Words oasis groundwater salt accumulation in soil geostatistics GIS
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1
Table 1 Dynamic of the monitoring well’ s groundwater table in different period
N1 m N2 m N3 m
Year NI monitoring well N2 monitoring well N3 monitoring well

M = SD MC M +SD MC M +SD MC
1983 4.14+£1.25 Aa 2.72 £0.08 Aa 3.97+0.16 Aa
1985 3.39+1.13 Aa 2.73 +£0.11 Aa 3.90 +0.23 Aa
1999 1.84 £0.68 BChe 1.21+0.16 Bbe 2.82+0.21 Bb
2000 1.71 £0.53 Bb 1.34 +£0.27 Bb 2.91£0.17 Bb
2005 2.42 +£0.98 Ce 1.18 £0.21 Be 2.36 £0.21 Ce

M The date are means SD Standard Deviation MC Multiple Compare
P <0.01 P <0.05 In the same column values with the same letter

indicate no significant difference the different capital letter means significant difference at P <0. 01 and the different small letter means significant

difference at P <0.05

2

Table 2 Distribution character of soil salt accumulation in landscape types in different periods

1983 1999 2005
Landscape type
Area hm?  Percent %  Area hm®  Percent %  Area hm’ Percent %

Orchard land 24.07 1.71 102.58 1.37 1647.99 15.66

Irrigative Crop land 779.19 55.42 3175.53 42.32 3536.21 33.61

fandscape Artificial forest 9.55 0.68 252.61 3.37 521.26 4.95

Shrubbery land 91.93 6.54 770. 89 10.27 958.72 9.11

Residential area 48.39 3.44 384.16 5.12 409. 89 3.90

Non-irrigative
Jandscape Grass land 199. 64 14.20 1532.72 20.42 1337.32 12.71
Saline alkali land 253.10 18.00 1285.68 17.13 2111.09 20. 06
2.3
" SPSS11. 5a
Kolmogorov-Smirnov
1983 1999 2005 3 3 1983 1999 2005
K-S 0.5
19
3
Table 3 Results of soil total salt for descriptive statistics and K-S test
K-S

Time Sample Mean SD CV% Minimum Maximum Skewness Kurtosis Value of K-S

1983 86 0.845 0.406 0.4805 0.04 6.01 1.35 1.57 2.21

1999 160 0.535 0.232 0.434 0.10 6.17 1.52 2.72 2.51

2005 162 1.992 1.093 0.568 0.07 6.24 0.29 -1.34 2.72

e 1983 1999
http //www. ecologica. cn
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Table 4 Correlation parameters and F-test of theoretical variogram models of soil total salt
Nugcet / F
. uggel . .
. Theoretical Sill Nugget/Sill % . X ) F test
Time Model Co Co+C Co/ Co+C Rang Dimension R RSS
1983 . 0.0234 0. 1706 0.1424 1.26 1.92 0.511 0. 0006 7.68""
exponential
1999 . 0.0058 0.0395 0. 1468 1.29 1.905 0.584 0.0001 20.92*
exponential
2005 . 0.0338 0.2774 0.1218 1.59 1.937 0.803 0.0012 61.54 "
exponential
# a=0.01 F F-test significance at o =0.01
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Fig. 3 Distribution map of soil total salt content in the study area
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5 t/hm?

Table 5 soil salt accumulation in different landscape types

Irrigative landscape Non-irrigative landscape

Year
Orchard land Crop land Artificial forest Shrubbery land Residential area Grass land Saline alkali land

1983 25.78 +0.86Aa 23.40+0.78Ba  21.42£0.57Ca  23.91 £0.52Ba  21.44 +0.86Ca  27.14 +0.77Aa 26.35 £0.54Aa

1999 26.18 +0.82Aa 27.77 =0.64Bb  28.06 +0.63Bb  25.60 £0.49Cb  23.01 +0.80Db  28.22+0.63ABa  28.02 +0.53Aa

2005 32.87 +0.83Ab  32.77 £0.73Ac  29.46 +0.68Bb  35.01 £+0.52Cc  33.02 +0.85Ac  32.58 =0.67Ab 41.31 £0.55Db
+ t/hm*>  The data are means +SD t/hm*  LSD P <0.05

In the same row values with the
same capital letter indicate no significant difference the different capital letter means significant difference In the same column values with the same small

letter indicate no significant difference the different small 1 letter means significant difference P <0.05 LSD-test
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Fig. 4 Rate of soil salt accumulation in different landscape types
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6
Table 6 Correlation between water resources and groundwater table
X1 X2 X3 X4 X5 X6 X7
X1 1 0.264 0.044 -0.472* -0.803 " -0.832"" -0.906 **
X2 0.264 1 0.175 -0.032 0.038 -0.024 -0.130
X3 0.044 0.175 1 -0.486 " 0.043 -0.102 -0.034
X4 -0.472* -0.032 —0.486 = 1 0. 144 0. 185 0.426 "
X5 -0.803 " 0.038 0.043 0.144 1 0.858** 0.849 **
X6 -0.832"" -0.024 -0.102 0. 185 0.858 ** 1 0.831""
X7 -0.906 ** -0.130 -0.034 0.426* 0.849 ** 0.831*" 1

# Correlation is significant at the 0.05 level # s Correlation is significant at the 0.01 level

X1 X1 means water consumption from reservoir X2 X2 means water consumption from pumped groundwater X3
X3 means precipitation year ! X4 X4 means evaporating capacity year ' X5 N1 X5 means the
groundwater table in N1 monitoring well X6 ~ N2 X6 means the groundwater table in N2 monitoring well X7 N3

X7 means the groundwater table in N3 monitoring well

http //www. ecologica. cn
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