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Fig. 1 Location and distribution map of soil samples in the study area
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Tab. 1 Statistical feature values of soil salinity for each soil depth in the study area
(g/kg) P«
0~30cm 118 17. 44 16. 72 63. 83 0. 34 —0.024 0.969 0. 959 0.008
30~60cm 117 11. 67 10. 99 50. 61 0. 29 0. 890 1. 169 0.941 0.010
60~100cm 117 9.10 7.98 43.56 0. 35 2.574 1. 350 0. 877 0.026
100~200cm 115 8. 14 7.81 46.73 0.32 4.861 1. 859 0. 860 0. 006
: ¥ a=0.05
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3.2.1 SPSS11. 5 , K-S
, GS’
s o s
2,
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Tab. 2 Best-fitted semivariogram models of soil salinity for each soil depth and corresponding parameters

/

(Co) (Co+C) (C)/(Co+O) (YD) (km) R? RSS :
0~30cm 1. 585 3.170 0. 500 56. 40 0. 885 0.222 19. 87
30~60cm 1. 401 2.803 0. 500 91. 10 0.676 0. 338 4.63*
60~100cm 1. 099 2.796 0.393 114.10 0. 864 0.133 16. 20"
100~200cm 0. 870 2.516 0. 346 160. 00 0.924 0.117 32.117
:o* F »a=0.05 ;% % a=0.01 o
’ Co N N
~ ’
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Fig. 2 The semivariograms of soil salinity for each soil depth in the study area
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Fig. 3 The fractal analysis of soil salinity for each soil depth in the study area
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Tab.3 The area and proportion of soil salinity for each soil depth in the study area
(g/kg)
0~3 3~6 6~10 10~20 =20
(km?) 0 66. 47 117. 04 738. 00 834.76
%) 0 3.78 6. 66 42.02 47.53
(km?) 0. 08 129. 76 451. 89 868. 04 306. 51
%) 0. 004 7.39 25.73 49. 43 17. 45
(km?) 67. 47 222. 83 733.78 732. 20 0
%) 3.84 12. 69 41.78 41. 69 0
(km?) 210. 35 682. 99 589. 25 273.69 0
%) 11.98 38. 89 33.55 15. 58 0.0
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Fig. 4 The status of soil salinity for each soil depth in the study area
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Fig. 5 The distribution of soil salinity for each soil depth in the sampling line in the study area
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Study on spatial variability and pattern of soil
salinity of the oasis in the headstreams of
the Tarim River Basin: A case study on Yuepuhu oasis

ZHAO Rui-feng'*, CHEN Ya-ning"'?, HONG Chuan-xun®’, LI Wei-hong"?, BAI Yun-gang’

(1. Key Laboratory of Oasis Ecology and Desert Environment, Xinjiang Institute of Ecology and
Geography, CAS, Urumgqi 830011, China;
2. Xinjiang Institute of Ecology and Geography, CAS, Urumgqi 830011, China;

3. Xinjiang Research Institute of Water Resources and Hydroelectric Science, Urumqi 830049, China)

Abstract ; Soil properties are one of the regional variables with the properties of geological
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structure and the stochastics of statistics. Geostatistics, based on the regional variable
theory, has been proved to be one of the most effective methods to analyze the spatial dis-
tribution and its variation law of soil properties. It is the foundation to well manage the
soil and prevent the soil salinization for fully understanding the spatial distribution of soil
salinity. In the present study, based on regionalized variable theory, the spatial variability
of soil salinity in different soil layers were studied by means of GPS, GIS, semivariograms
of geostatistics and Kriging method in Yuepuhu oasis to quantificationally analyze the spa-
tial variation and patterns of soil salinity in the headstream area of the Tarim River, with
the purpose of provideing the academic basis for the area partitioning, meliorating and uti-
lizing salinized soil in arid oasis. In the study, 118 samples were chosen from four soil lay-
ers at depths of 0-30cm, 30-60cm,60-100cm and 100-200cm. The results indicated that the
salt contents in different soil layers were high with 17. 44g/kg, 11. 67g/kg, 9. 10g/kg and
8. 14g/kg in 0-30cm, 30-60cm, 60-100cm and 100-200cm, respectively. The semivario-
gram of soil salinity of the four depths was best described by the Exponential model, of
which the 100-200cm layer was best fitted by the Spherical model. The ranges of spatial
autocorrelation differ from each other among the different soil layers. From the surface to
the deeper layer, the autocorrelation ranges of the soil salinity increased gradually with
56.40 km, 91.10 km, 114.10 km and 160. 00 km, respectively. The analysis of spatial
pattern of soil salinity indicated that high values of soil salinity were mainly distributed at
the places that were under the intensive anthropogenic activities, near to the watershed or
located at low-lying areas. In vertical direction, the salinity of surface soil was the highest
and it decreased gradually with the increase of soil depth. In the study area, the spatial
variations and patterns of soil salinity in oasis were restricted to both the structural factors
and the non-structural factors. For the impact of structural factors on surface soil was rel-
atively less, and that of non-structural factors, i. e. anthropogenic activities, was greater.
Some structural factors, such as topography, soil matrix, superficial groundwater table
and soil water content from headstreams, strengthened with the increase of soil depths,

and the spatial variations of soil salinity increased.

Key words: geostatistics; GIS; soil salinity; spatial variability; kriging method; the Tarim

River





