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Correlation of soil salt ions and sampling densities in Tianjin coastal area
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(Tianjin Institute of Geological Survey, Tianjin 300191, China)

Abstract: Soil salinization is a worldwide ecological problem. In Tianjin coastal area, soil has long suffered from sea water and high
mineralization diving, so salinization is widely distributed. Choosing Taiping Town of Tianjin coastal area as a typical soil
salinization coastal area, the authors determined the correlation between main salt ions in the soil, carried out the random uniform
thinning test for sampling points in the study area, and discussed the influence of different sampling densities on the interpolation
results and the evaluation results of soil salinization. The results show that the farmland soil in Tianjin coastal area has mainly anions
of CI, and cations of Na™, and that the total Cl and Cl1™ have good correlation with total salt in the soil. The authors extracted
randomly a small number of samples to test total salt, and established an equation of total Cl and total salt, which could accurately
calculate the total salt values for the whole samples. High-density sampling can improve the representation of the samples: when the
sampling density is more than 4 points per square kilometers, the acceptance rate of the relative error is equal or greater than 80%; in

addition, sampling density of evaluating salinization levels should not be less than 1 points per square kilometers.
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Table 1 Soil total Cl and soluble salt content characteristics of the study area

LS I KA /M LREIVA) FHME T FEAbRUEZE A5 R
K" 7.47 0.10 0.49 0.63 0.35 0.59 0.93
Cca** 50.40 0.70 6.20 8.65 4.99 7.28 0.84
Na* 311.18 0.30 6.83 2521 28.40 45.62 1.81
Mg 93.00 0.50 2.60 6.36 5.80 10.22 1.61
HCO;~ 9.50 1.50 3.50 3.69 0.77 1.01 027
COs*~ 3.50 0.00 0.00 0.05 0.09 0.24 525
SO 74.89 0.65 430 9.09 7.7 11.35 1.25
clr- 400.00 1.00 5.50 27.00 3224 53.23 1.97
AthE 2.6658 0.0355 0.0992 0.2483 0.2287 0.3627 1.4610
4 Cl 1.6168 0.0068 0.0266 0.1156 0.1334 0.2167 1.8752

e S ARPR G ERAREI R 568 1F; 4= CUMI Ak i (1) 55 12 B R Yo, JLARAS I 25 719 % i 507 O mmol/kg.
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Table 2 Statistics of variation coefficients of total salinities
in different sampling densities

eSS RAEEEE LhE PR sz,
A J(1/km?) TIE% bR HETE%
568 6.0 025 0.36 146.10
449 47 0.26 038 145.07
394 4.1 027 0.40 146.63
275 29 027 0.39 141.84
160 17 0.30 0.44 146.16
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Table 3 Comparison of interpolation precisions of different
interpolation methods
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Table 1 The classification standard and evaluation results of soil salinization
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Fig. 8 The chart of sample distribution and salinization evaluation in different sampling densities
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Table 4 The relative errors of the salinization level area in
different sampling densities

KA JE ity
/(55./km?) =g Y =4 WY HY
mA/km2 5420 1325  9.65 7.94 10.25
RE/% 22 22 37 4.1 1.4
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RE/% 0.1 6.8 115 5.9 72
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RE/% 1.2 39 136 188 292
MiA/km? 4777 1169 972 1131  14.80
1o RE/% 99 137 30 366 424
03 MA/km? 5609 988 510 1054 13.67

RE/% 5.8 27.1 49.1 27.3 31.5
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