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Abstract: To study the spatial variation of soil moisture—salinity—nutrient in Ebinur Lake wetlands, the wetlands were divided into 4 re-
gions ,northeast, northwest, southwest, and southeast, in a circular research area of 160 km*. The temporal and spatial distribution charac-
teristics of soil salinity—nutrient—moisture and pH values in the surface layer(0~20 ¢m) were studied in May and August in 2014 and 2015.
The results were as follows. The soil salinity, nutrients, and pH in different regions were higher in August than those in May, whereas the

soil moisture content was the opposite. The soil moisture, salt, and nutrient contents were moderately variable, and the soil pH value was
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weakly variable. The soil salinization conditions in different regions in May and August were between moderate salinization and saline lev-

el. The pH value was alkaline or strongly alkaline, and the soil nutrients were generally poor. The spatial variability of the soil in Ebinur
Lake wetlands could be well-described by the spherical, exponential, or Gauss model, and the coefficient of variation ranged from 31% to
96%. The nugget coefficients of soil water content were less than 34% in different regions. In addition to the soil pH in the southwestern re-
gion in May, and the soil nutrients in the northeast region, the nugget coefficients of soil salinity, pH, and nutrient in different regions were
all less than 25% in May and August. The Moran's I coefficients of soil salinity, pH, and nutrient fluctuated greatly, indicating that the spa-
tial correlation was strong. The soil moisture contents in May and August were distributed in strips.The high—value areas appeared in the
northwest and southwest, and the low-value areas mainly in the southeast and northeast.The soil-salinity high—value areas were mainly in
the northwest and southeast; the low—value areas were in the southwest and northeast. The soil-pH high—value areas were mainly in the
northwest and around the lake. The distributions of the soil organic matter and total nitrogen had certain similarities, and the high—value ar-
eas appeared in the northwest and southwest. The total phosphorus content in the soil was irregular and spot-like, and the high and low val-

ues were scattered. It was found that the soil moisture content was influenced by both the structural and random factors, and the soil salini-

ty, pH, and nutrients were mainly affected by the structural factors in the Ebinur Lake wetlands.

Keywords: Ebinur Lake wetlands; moisture—salinity—nutrients; semi—variogram; spatial change ability
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Figure 1 Research area schematic drawing
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Table 1 Statistical charactristic values of soil moisture , salinity, pH and nutrient in May and August

FEERT K4 KM Max  E/AMEMin CFHE Mean FRifE2E Standard deviation ZE 5 FEL Coefficient of variation 734134 Distribution type
Soil factor  Area 551 8J] 5/ 8 5J 8/ 5H 8H 5H 8 H 5H 8 A
fkHE/ NE 13633 93.81 6.82 2.61 6838 3721 4472 28.70 0.65 0.77 N N
gkg” NW 25573 230.28 44.31 28.86 101.89 77.86  64.10 57.52 0.63 0.74 LN LN
SW  142.33 13259 19.44 5.09 71.90 60.28  44.34 44.60 0.62 0.74 LN LN
SE  119.82 81.11 19.85 4.74 5479 28.16  34.39 26.80 0.63 0.95 LN LN
oy NE 17.14 1836 1.85 2.53 753 7.68 4.07 4.47 0.54 0.58 N N
e'ke’  NW 3725 4761 770 13.14 19.92 26.98 9.25 10.46 0.46 0.39 N N
SW  23.10 21.52 3.94 636 12.34 12.76 5.52 4.18 0.45 0.33 N N
SE 3471 3639 148 2.17 1480 1512  10.66 10.90 0.72 0.72 N N
pH NE 871 869 7.16 7.5 798 7.97 0.45 0.45 0.06 0.06 N N
NW 888 9.82 7.67 861 843 937 0.36 0.36 0.04 0.04 LN LN
SW 941 1000 7.86 820 874 9.3 0.55 0.72 0.06 0.08 N
SE  9.10 10.06 7.54 7.97 852 9.07 0.52 0.70 0.06 0.08 LN
AHLF/  NE 1208 1021 277 621 697 851 2.67 1.00 0.38 0.12 N LN
e'ke’  NW 1981 2462 224 489 919 1221 5.16 5.74 0.56 0.47 LN N
SW 17.85 2295 1.84 250 876 1023 422 5.65 0.48 0.55 N N
SE 1136 12.36 3.96 496 7.12 823 1.87 1.92 0.26 0.23 N N
B NE 096 125 0.64 084 086 1.14 0.09 0.11 0.10 0.10 N N
gkg” NW 154 197 0.63 084 087 125 0.27 0.34 0.30 0.27 LN N
SW 141 154 019 031 067 0.81 0.31 0.31 0.46 0.38 N N
SE 087 1.10 0.3 036 031 0.66 0.18 0.20 0.59 0.30 LN N
e NE 074 084 020 031 039 049 0.17 0.17 0.43 0.34 N N
gkg” NW 127 222 024 078 074 1.17 0.36 0.44 0.48 0.38 N N
SW 144 152 020 0.7 063 0.68 0.38 0.38 0.60 0.56 LN N
SE  0.69 094 025 025 044 0.54 0.13 0.21 0.29 0.39 N N

TN IEAM i s LN A EOE A0 A0 s NE R A6, NW R PEILER, SW oA PRI 8, SE W AR, T IH .

Notes : N :normal distribution, LN : Logarithmic normal distribution.NE : northeast, NW : northwest, SW : southwest , SE : southeast. The same below.
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0.05) , HAh DX 35+ HE A H AR I A B2 (P>0.05)
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Table 2 Types of semi—variance model and their parameters for soil moisture , salinity,,pH and nutrient in May and August

. o FRBEEAEL BB Nugget FERMSIHL Bl R Nuggeusill 75 Range PERBR 2%
AT B el Co CotC Col(CotC) Afm Coefficient of determination  Residual
Soil factor Area

5A 8A sA 8H s5A  8A 5H 8H 5H 8 H 5H 8 H sH 8H
GKE/ O ONE G G 045 044 210 289 0.22 0.15 17040 18080  0.68 0.69 020 036
eke’ w6 ¢ 0 0 014 017 0 0 3960 4160 0.55 0.64 0.01  0.01
SW G G 006 015 212 232 0.03 0.07 27840 20320  0.79 0.79 020 0.58
SE G G 018 046 0.69 1.41 0.26 0.33 16670 12660  0.78 0.72 0.02 0.18
A NE G G010 002 111 058 0.09 0.03 17730 11130  0.90 0.91 0.01 001
eke’  Nw o E s 0 003 065 024 0 0.11 19780 20170  0.80 0.87 0.02 0
SW G G 006 001 034 0.15 0.16 0.07 7950 6460 0.42 0.35 0.14  0.03
SE G G 067 029 335 259 0.20 0.11 25260 22280  0.63 0.79 034 0.17
pH NE G G 0 0 001 001 0.07 0.07 16120 15970  0.72 0.72 0 0
NW G G 0 0 0 0 0 0 4090 4100 0.62 0.62 0 0
sW G G 0 0 001 002 0.27 0.24 15040 24150  0.69 0.71 0 0
SE G G 0 0 001 001 0.04 0.14 29590 7700 0.61 0.67 0 0
AP/ NE G G 009 0 026 0.02 0.34 0.24 17780 9900 0.48 0.82 0 0
ek’ Nw oG G 008 0 036 021 0.22 0 12 020 3980 0.73 0.65 0.01  0.01
SW G G 006 013 054 063 0.11 0.21 9660 9760 0.65 0.80 0.15 0.08
SE E E 0 0 012 0.08 0 0 12620 10760  0.48 0.40 0 0
Wy NE G G 0 0 003 0.03 0.12 0.07 19660 16770  0.96 0.83 0 0
ek’ AW ¢ ¢ 0 0 006 007 0 0 4130 4630 0.76 0.82 0 0
SW S S 002 001 029 017 0.06 0.04 8480 7800 0.33 0.31 0.07  0.03
SE G G 0 0 028 0.0 0 0 4280 4440 0.57 0.42 0.03 001
2%/ NE G S 007 002 021 012 0.32 0.20 10060 16170  0.55 0.51 0.01 0
ke’ NW G 6 004 0 023 0.0 0.17 0 9890 4280 0.73 0.70 0.01 0
SW G E 013 015 059 075 0.22 0.20 10040 9640 0.78 0.61 0.07 0.12
SE E S 0 0 012 0.6 0.02 0 10760 13000  0.33 0.42 0.01  0.02

T+ SO ERARBIRY 5 G i 80 5 | 15 Bl

Note:S: Spherical model; G:Gaussian model; E:Exponential model.
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Figure 2 Moran's [ analysis of soil moisture, salinity, pH and nutrient organic matter, total phosphorus, total nitrogen in May
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