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Field scale spatiotemporal distribution and correlation analysis of
water-salt in salinization irrigation district

MA Jin-hui' , YANG Shu-qging' , SHI Hai-bin' ,DING Xue-hua',
HAN Wen-guang®,DU Li-yun®

(1 Water Conservancy and Civil Engineering College , Inner Mongolia Agricultural University  Hohhot . Inner Mongolia 010018 ,China;
2 Yongji Administration Bureau Experiment Station ,Linhe, Inner Mongolia 015000, China;

3 Erdos City Dongsheng District of Water Administration and Water Resources Bureau , Dongsheng , Inner Mongolia 017000, China)

Abstract: [Objective) Spatial and temporal distribution characteristic and inner correlation of water-
salt in unsaturated-saturated zone at regional scale in drought and salinization irrigation area were analyzed
to provide theoretical basis for salinization prevention and control in Inner Mongolia Hetao Irrigation Dis-

trict. [Method] The spatial and temporal distribution characteristics of water and salt were analyzed at the
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stages of before sowing,plating season and after harvest in Longsheng experimental demonstration zone in
Inner Mongolia Hetao Irrigation District using classical statistics and geostatistics. Besides, grey relational
degree method was used to conduct cross comprehensive sorting on soil moisture content, soil salinity,
groundwater table,and groundwater salinity at different depths. [Result] In Longsheng test demonstration
region in Hetao Irrigation District of Inner Mongolia, soil water content and groundwater depth before see-
ding.at planting date and after harvest had moderate to weak variability. The surface soil (0—40 cm) salt
content and groundwater salinity showed strong to moderate variability. Surface soil moisture and salt con-
tent showed high variability in north and low in south,and groundwater depth distribution was character-
ized by low in north and high in south, while the groundwater salinity distribution was characterized by low
in southeast and high in northwest. The relational grade analysis between water and salt under different
depths of groundwater showed that the highest correlation factor for the depth of groundwater was soil
moisture (correlation of 0. 726 1) when the groundwater depth average was about 1. 5 m. Groundwater
depth was also the maximum correlation factor for soil moisture, salt content and groundwater salinity in
groundwater with correlation coefficients of 0. 724 0,0. 683 2,and 0. 643 2,respectively. When the ground-
water depth average was 2. 0 m,the grey relational degree between every factor reached relative balanced
state. When the groundwater depth was 2.5 m,soil water content and salt content had the biggest correla-
tion factor as well as between groundwater depth and mineralization of groundwater. [Conclusion) Taking
reasonable measures to lower the groundwater level in northern was suggested to prevent the enhancement
of regional soil salinization.

Key words: distribution of the water and salt; salinization irrigation district; grey relational analysis;

Kriging interpolation; Hetao Irrigation District
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Table 1  Statistics and analysis of soil moisture observations of Longsheng demonstration area in Hetao Irrigation District
Tz o v ] W2/ PN
- ,r!l r H‘ JL i) - N : [=} /7"‘ |_‘/ . .
YR om W B A O W S B wms v RN
. Determination Sample (g kg™ b . Standard  Coefficient .
Soil layer . . Extreme Variance . Skewness Kurtosis
perl()d size Mean P error ()[ variation
depth deviation
& Fh AT Before sow 60 195. 95 260. 44 3 143. 88 7.24 0.29 0.72 0.71
0~40 H:EHF M Growth period 60 216. 38 265.09 2 142.17 5.98 0.21 —0.84 2.11
Wi E J5 Harvest 60 225.78 253.98 4 286.03 8.45 0. 28 —0.17 —0.79
& Fh AT Before sow 60 253.05 209. 00 3 351.58 7.47 0. 24 —0.03 —0.94
40~120 4 F M Growth period 60 241. 66 231.54 2 578.07 6.56 0. 20 0. 04 —0.68
W5 Harvest 60 249. 68 291. 28 4763.46 8.91 0.28 —0.13 —0.85
2 MEEXEMARIEXTESRENVNENSEITE
Table 2 Statistics and analysis of soil salinity observations of Longsheng demonstration area in Hetao Irrigation District
HRWEfem R E e Bl ER RN .
=N ~ " - . (g kg ") g EEY U FE R AL
Soil layer Determination Sample (g+kg b . Standard  Coefficient .
. . Extreme Variance Skewness Kurtosis
depth period size Mean .. error of variation
deviation
& Fh AT Before sow 60 1. 90 9.27 2.00 0.18 0.74 3.96 20. 26
0~40 4 HF W Growth period 60 1.76 7.45 1. 30 0.15 0. 66 3. 14 13. 34
WeHE 5 Harvest 60 1.38 9.05 1.43 0. 15 0. 89 5. 56 37.06
&I AT Before sow 60 1.52 3.13 0.53 0.09 0.48 0.90 0.24
40~120 H:EHF W Growth period 60 1. 82 4.98 1.09 0.13 0.57 1.43 2.07
WeEl 5 Harvest 60 1.55 4. 39 0.75 0.11 0.56 1.76 4. 33
3 AMEEREHARFEXRMTKIERANENSGITE
Table 3 Statistics and analysis of groundwater depth observations of Longsheng
demonstration area in Hetao Irrigation District
?”l ’_LED“ JL i J;// . 4;‘ S =t Faiy ES "
{)Ju—_‘lrx' FEARL ¥ /m e 2 /m £ bR iR 1%?5& R 2 W JE 2 8
Determination Sample Extreme . Standard Coefficient .
. . Mean .. Variance . Skewness Kurtosis
of the period size deviation error of variation
&R AT Before sow 60 2.23 1.42 0.11 0. 04 0.15 —0.52 —0.49
H: HF M Growth period 60 1.47 1. 99 0.21 0. 06 0.31 0. 26 —0.04
e # J5 Harvest 60 0.78 2.16 0. 36 0.08 0. 65 0. 65 —0.62
T4 AEEXEMRRREXMTATLENNENS TS
Table 4 Statistics and analysis of groundwater salinity observations of Longshcng demonstration
area in Hetao Irrigation District
] e It Bt F AR e/ (g« L7! A 15 AR “ ”
WEi B FRE Bl WA/ LD TR ERAB oo o
Determination Sample (g« L7H Extreme . Standard Coefficient .
. . .. Variance . Skewness Kurtosis
of the period size Mean deviation error of variation
F&Fh T Before sow 40 1.82 4.62 0.94 0.15 0.53 1.56 3.22
H:FH W Growth period 40 1. 81 4.29 1.17 0.17 0. 60 1.37 1.16
W E 5 Harvest 40 1.75 5.68 1.67 0.21 0.74 1.98 3.91
3 MR 4 KW WEE XCHL K IIRAERE A AT K IR B2 R B 05 RECEFE Bl B A W 2 IR
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Fig. 2 Spatial distribution of soil moisture content among 0—40 cm soil layer of Longsheng

demonstration area in Hetao Irrigation District
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Fig. 3 Spatial distribution of soil salinity among 0—40 cm soil layer of Longsheng

demonstration area in Hetao Irrigation District
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Fig. 4 Spatial distribution of groundwater depth of Longsheng demonstration area in Hetao Irrigation District

a. Before sow;b. Growth period;c. Harvest
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Fig.5 Spatial distribution of salinity of the groundwater of Longsheng demonstration area in Hetao Irrigation District
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Table 5 Correlation among soil factor with annual average of different groundwater depths of Longsheng
demonstration area in Hetao Irrigation District
romdunier Aeociuten g BEEREE e EAAR
depth matrix Groundwater depth groundwater content Soil salinity
T KRR Groundwater depth 1 0.698 0 0.726 1 0.683 2
L5 Hi R KW 4L EE Salinity of groundwater 0.643 2 1 0.578 6 0. 600 4
+ 3¢ 4 /K i Soil moisture content 0.724 0 0.635 3 1 0.674 2
+ 45 & Soil salinity 0.683 2 0.652 9 0.672 0 1
H#i R K % Groundwater depth 1 0.620 7 0.625 4 0.644 3
2.0 Hi R K 4L B Salinity of groundwater 0.609 5 1 0.492 8 0.519 3
+ 3£ /K i Soil moisture content 0.625 4 0.505 4 1 0.672 0
+ 45 3R i Soil salinity 0.638 2 0.5251 0. 666 2 1
H#iF KR Groundwater depth 1 0.643 2 0.572 0 0.564 6
9.5 Hi R KL Salinity of groundwater 0.679 0 1 0.637 8 0.501 1
+ 4525 /K& Soil moisture content 0.534 9 0.568 6 1 0.6317
+ 825 R i Soil salinity 0.603 7 0.501 1 0.702 1 1
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