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Table 1 Statistics of chemical composition of salt-affected soil

sﬁﬁ?ﬁm Stafi:l{ilue HCOs (%) ¢ (%) S0 (%) ca®'(%) Mg (%) K'+tNa' (%)  pH
5 KAH Maximum 0.081 6.390 8.208 0.414 6.469 8.155 9.930
£ /ME Minimum 0.017 0.016 0.283 0.002 0.052 0.005 8.147
0~10 ¢m FHIMH Average value 0.045 1.130 1.983 0.143 1.338 1.678 8.725
FiEZ Standard deviation 0.018 1.872 2.386 0. 140 1.818 2.452 0.462
7% Variance 0.000 3.504 5.694 0.020 3.304 6.011 0.213
e AAf Maximum 0.247 5.725 9.960 0.300 6.879 8.900 9.648
5% /MH Minimum 0.027 0.005 0.370 0.017 0.044 0.193 7.891
10~30 em PRI Average value 0.085 0.989 1.794 0.125 1.299 1.444 8. 463
FrifEZE Standard deviation 0.075 1.776 2.942 0.106 2.152 2.643 0.553
75 % Variance 0.006 3.156 8.657 0.011 4.633 6.987 0.306
A Maximum 0.104 0.740 1.930 0.248 1.448 1.734 9.440
/M Minimum 0.022 0.003 0.288 0.011 0.047 0.008 7.124
30~50 em I Average value 0.042 0.134 0.657 0.086 0.375 0.372 8.326
FRUEZE Standard deviation 0.020 0.167 0.434 0.074 0.354 0.379 0.502
75 % Variance 0.000 0.028 0.188 0.005 0.126 0.144 0.252
x2 TEBRFRURERITE
Table 2 Statistics of salt-affected soil characteristics
RAETR GEitHE I ON] He/ME P {E PRz 5%
Sampling depth Statistical value Maximum Minimum Average value Standard deviation Variance
1L 5% Conductivity (ms/cm ) 151.70 0.36 46.32 47.67 2272.43
0~10 g ¥R i Salt content (Y0) 8.32 0.02 2.83 2.94 8.64
TDS (mg/L) 175837. 26 123.00 31081.37 38737.62 1500603203. 26
£ 7K 4t Water content (/1) 19.06 0.52 6.87 4.65 21.62
H1 52 Conductivity (ms/em) 95.37 0.19 16.20 21.58 465.70
10~30 o ZEh R Salt content (1) 6.77 0.01 1.08 1.54 2.37
TDS (mg/L) 59283. 37 81.00 9352. 41 13347. 32 178150951.18
%7K i Water content (%0) 19.68 0.61 12.34 4.39 19.27
H,5: 2 Conductivity (ms/cm) 44.82 0.27 7.72 7.67 58.83
r & Eh B Salt content (1) 2.96 0.01 0.45 0.47 0.22
W an TDS (mg/L) 27628.43 127.00 4146. 23 4476. 64 20040305. 69
%7K B Water content (6 20.73 0.68 13.67 4.93 24.30
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Table 3 The classes of the soil salinization
BE /A Sampling numbers 5 R
e B
. S 4 b AL HhE R T HH (1)

Salinization type

Non-salinization Light salinization Moderate salinization ~ Severe salinization Saline soil Percentage of total
o Y
AL 1 1 1 0 6.52
Chloride type
=g Eh — A7
R — AR 1 1 1 1 13.04
Sulfate —chloride type
= — A R
I 5 5 4 4 47.83
Chloride —sulfate type
5 b T
AR A 4 3 3 3 32.61
Sulfate type
b o ke O
ﬁﬁ‘ﬁ'”%ﬂégﬁ 23.91 21.74 19.57 17.39 —
Percentage of total
x4 0~10 em T BB FHXITERE
Table 4 Matrix of the correlation coefficients of salt ion for 0~~10 em soil layer
B A th 2
LH + + 2+ 2+ - 2— - o Tt B
Variable pH K Na Ca Mg Cl S04 HCOs Sall content
pH 1.00
K 0.04 1.00
Na' —0.07 0.02 1.00
Cal' 0.14 —0.12 0.24 1.00
Mgz‘ 0.21 0.71 —0.13 0.05 1.00
Cl —0.07 0.13 0.98 0.25 0.22 1.00
s0.2 0.34 0.39 —0.07 0.27 0.81 0.02 1.00
HCO3; 0.22 0.73 —0.11 —0.16 0.65 —0.01 0.26 1.00
&b it Salt content 0.10 —0.03 —0.04 —0.07 0.09 —0.02 —0.03 —0.12 1.00
RO FEEMXSHTER
Table 5 Matrix of the correlation coefficients
B HL S e TDS - Bk
Variable Conductivity Salt content P Water content
5% Conductivity 1.00
E#h B Salt content 0.99" " 1.00
TDS 0.917 0.91" " 1.00
pH —0.34 —0.32 —0.20 1.00
2 /KB Water content 0.31 0.32 0.27 —0.33 1.00

T % ¥ FORFE 0. OL KPR B35 (B S ) s * FonAE 0. 05 )P RS B35 (WUB ISR

Note: * * means correlation is significant at the level of 0.01 (t testing) : while * means correlation is significant at the level of 0.05 (t testing) -
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Fig-1 The regression analysis of conductivity. TDS. pH. water content and salt content
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Study on spatial variability and patterns of soil salinity in
the Ili River Valley

. 1,2 . o1 . 1,2 . 1,2
Gulnar “Tohtia ", Hamid *Yimit , Mihrigul Mamat *~, Zulpiya Mamat
(1. Key Lab of Oasis Ecology, Ministry of Education, Urumgi> Xinjiang 830046, China;
2. College of Resources & Emironment Sciences » Xinjiang University > Urumgi> Xinjiang 830046, China)

Abstract ; The spatial variability of soil salinity in different soil layers, in the Ili River Valley as an example, was
quantificationally analyzed by means of GPS and GIS technology, based on the regionalized variable theory. using the
semivariograms and the Kriging method of geostatistics- The results showed that the semivariograms of soil salinity in 0~
20 em. 20~40 em and 60~~80 cm fitted the spherical model while the semivariograms of soil salinity in 40~~60 cm fit-
ted the Gause model- The autocorrelation range of soil salinity in different soil layers had apparent differences, and the
autocorrelation renge of soil salinity increased from the top layer to the deeper ones- Analysis of the spatial patterns of soil
salinity indicated that high values of soil salinity were mainly distributed on the lower-lying areas- On the vertical direc™
tion. the salinity of suface soil (0~~20 cm) was the highest and it decreased gradually with the increase of soil depth-

Keywords : geostatistics; soil salinity ; spatial variability ; Kriging method; the Ili River Valley
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Analysis on the characteristics of soil salinization in the
downstream of Kaidu River Irrigation Areas. Xinjiang

LI Xinguo'"*, FAN Zi-li’, LI Huizhi"”*, REN Yunia"*
(1. School of Geographic Sciences and Tourism, Xinjiang Normal Unwersity, Urumgi, Xinjiang 830054, China:
2. Xinjiang Laboratory of Lake Environment and Resources in Arid Zone, Urumgi, Xinjiang 830054, Chinas
3. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi,» Xinjiang 830011, China)

Abstract . Soil salinization is one of primary environmental problems in the sustainable development in the down-
stream of Kaidu River Irrigation Areas in Xinjiang- Based on field survey, GPS location and soil analysis, soil saliniza-
tion levels and distribution are investigated. and the characteristics of soil salinization in different spatial changes were
analyzed - Using the analysis of correlation and regression to study the relations between the soil compositions, the results
showed that the lands in the area are mostly of alkali soil with pH value greater than 8.0 and high in salt content. and
salts content rate mostly in the 0~~10 em surface layer, it accounts for 2. 83%. Dominated cations in the soil are Na -
K and M92+, whereas anions in the soil are SO:° and CI  in the 0~~10 cm soil layers- The correlation between Na
and Cl content is positive and extremely significant. between K and HCO:  content significantly positive. All these
findings further suggest that the soils are heavy chloride saline soils- The correlation between salt content and conductivity
and TDS are positive significant - Regression analysis indicted : the level of soil salinization is indicted by the conductivity
and TDS -

Keywords : soil salinization; soil characteristics; soil salt content; the downstream of Kaidu River Irrigation Areas



