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Spatial variation characteristics of soil salinity in the lower
reaches of the Tarim River in spring

—— A Case study on 31th regiment of Xinjiang Second Division

DING Bangxin', BAI Yungang”, LIU Xueyan', CHEN Xingxing®, LIU Hongbo®, XIAO Jun®
(1. College of Pratacultural and Environmental Science, Xinjiang Agriculture University, Urumqi, Xinjiang 830052, China;
2. Xinjian Research Institute of Water Resources and Hydropower, Urumqi, Xinjiang 830049, China)

Abstract: Soil salinization is one of the main factors restricting the development of agriculture in the lower rea-
ches of the Tarim River. The spatial variability and distribution of total salt and base ions in different depths of the
oasis irrigation area in the lower reaches of the Tarim River (31th regiment of Xinjiang Second Division) were ana-
lyzed by using Semi-Variogram and Kriging spatial interpolation of geostatistics. The results showed that the soil in
the study area was alkaline in spring, and the anions in all soil layer were mainly SO}, and the cations were main-
ly K* and Na®. The semi-variance function model of soil salinity, Ca** and Cl™, in the root zone (0~60 cm) of the
soil profile in the region accords with the Gaussian model, The soil salinity in deep layer (60~100 cm), HCO;,
SO conformed to the exponential model. Mg** and K*+Na" conformed to the spherical model. The spatial autocor-
relation range of each variable was quite different. Salt distribution characteristics are greatly affected by human ac-
tivities and topography and water sources. The soil salinity content in the root zoon layer soil gradually increased
from northwest to southeast, and the range of variation was 2.28~3.27 g « kg™'. The salinity of deep soil gradually
decreased from northwest to southeast, and the range of variation was 2.31 and 4.63 ¢ + kg™'. The HCO; had the
same characteristics as that in the root zone layer, no obvious change in the content of other ions. The general trend

of vertical distribution of soil salinity was approximately the same. There was no significant difference in soil salinity
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between root layer and deep layer. Mastering the degree of soil salinization is of great significance for the improve-

ment and utilization of saline soil.

Keywords: soil salinity; base ion; spatial variation; GIS; Tarim River
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Table 1  Statistical characteristics for each soil depth in the study area
& TERWE I AR /ME = INIE] S i ERRH
LR i %3

j;%ml? Soil layer Distribution Minimum Maximum Average Standard ~ Coefficient Skﬁ]f; s K ?E ( K€S)
oL sa /em type /(g-kg') /(g-kg') /(g-kg™') deviation of variation ewness huriosts
JEtN 0~60 1EZ ™ Normal distribution * 1.35 7.84 2.433 1.239 0.509 120" 1.58* 0.340"

Salt content  60~100 IEZS* Normal distribution * 1.35 791 2413 1.321 0.547 141" 221" 0.272*
HCO: 0~60 IEZS Normal distribution 0.21 0.62 0.328 0.083 0.253 1.06 1.66 0.634

3 60~100  IFZS Normal distribution 0.17 0.52 0.315 0.072 0.229 0.37 0.48 0.617
Ca?* 0~60 IFZ* Normal distribution 0.04 1.07 0.139 0.156 1.122 247 6.33" 0.133"
4 60~100 1EZ ™ Normal distribution * 0.06 0.41 0.110 0.063 0.573 1.88" 484" 029"
Mo 0~60 IFZ* Normal distribution * 0.02 0.25 0.075 0.048 0.640 0.82" 1.73* 0.300
° 60~100 1EZ* Normal distribution * 0.02 0.32 0.074 0.056 0.757 0.78* 1417 0.6477
ar 0~60 IEZ ™ Normal distribution 0.14 145 0.403 0.293 0.727 0.77" 0.18"  0413*
60~100 1EZS* Normal distribution * 0.16 1.34 0.398 0.273 0.686 092" 0.55" 0.449~
sor 0~60 1EZS* Normal distribution * 047 3.66 0.949 0.577 0.608 1.38" 2.14* 0.094 "
4 60~100 1EZ ™ Normal distribution * 0.46 3.76 0.947 0.659 0.696 1.59" 2.87" 0.272*

cor 0~100 - - = - - = - - -

. . 0~60 1EZS Normal distribution 0.21 1.12 0.424 0.199 0.469 1.65 2.86 0.168

K" +Na 60~100  IEZS Normal distribution 0.21 1.04 0.413 0.185 0.448 2.08 4.81 0.115

H 0~60 - 8.05 851 8.23 - - 0.37 0.15 -

P 60~ 100 - 8.02 8.43 8.20 - - 0.23 0.84 -

T XU R B9 45 2R

Note: #* Indicates the result after logarithmic conversion.
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Table 2 Semi-variance function model and related parameters of different levels of soil salt and root zone ion content
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