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Synthetic evaluation of soil quality of the coastal saline
soil in Yellow River Delta Area
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Abstract: To provide a comprehensive evaluation of soil quality, soil from coastal saline area in the Yellow River
delta was used to examine soil organic matter, total nitrogen, alkaline hydrolysis nitrogen, available phosphorus, avail-
able potassium, total salt content, pH and clay content of O ~ 30 c¢m soil layer, which are relevant with plant growth in
this area. The values of soil quality were measured by the method of fuzzy comprehensive index. Kriging interpolation
method and natural breaks were additionally used for the comprehensive evaluation of soil quality. A soil quality classifi-
cation was established through interpolation and natural breaks in ARCGIS. The result showed that: value of the soil
quality comprehensive evaluation fell down to somewhere between 0.194 and 0.376, indicating that the soil quality in
this area was generally poor. The soil quality in northeastern coastal shoal was the worst. With the increase of distance
from the coastline, soil quality comprehensive evaluation value became increased, and the high values appeared in the
southwest and northwest regions of the research area, suggesting a circular spatial distribution. According to the classifi-
cation result, grades 4 and 5 were lowest in soil quality with areas of 804.60 km” and 834.73 km?, respectively, ac-
counting for 51.46% of the entire research region. In addition, this particular area included beach, bare land and salt
wasteland, which have been characterized as deficiency in nutrients, high level of soil salt content and difficultness in
soil desalinization. Making reasonable use of the soil might be a primary approach for its quality improvement, such as

planting salt tolerant crops and developing aquaculture or constructing salt pond. Additional improvement measures should
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also be put forward to soil lands with other grade.

Keywords: coastal saline soil; soil quality; method of fuzzy comprehensive index; synthetic evaluation; Yellow

River Delta
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Table 1 Statistical feature values of soil quality evaluation indexes
TIEER &= HKRME R/ME FH{E ik 22 i BE B W R K 5 R AL
Soil indexes Range Maximum Minimum Mean Std. D Skewness Kurtosis C.V/%
a 9.525 9.620 0.095 1.118 1.715 3.180 11.490 153.350
b 1.330 9.870 8.540 9.130 0.290 0.750 0.360 3.140
c 48.000 64.000 15.000 47.000 12.000 -0.750 -0.510 26.740
d 20.300 24.300 4.000 12.800 5.600 0.030 -1.380 44.090
e 62.000 146.000 83.000 113.000 16.000 -0.160 -0.700 14.110
f 10.590 14.720 4.120 8.980 2.160 0.340 0.980 24.090
g 0.450 0.680 0.230 0.530 0.110 —-1.040 1.010 19.770
h 33.700 37.500 3.800 17.300 8.500 0.810 0.340 49.060

H:a W2 (g kg™"),b g pH,c AW A (mg- kg™ ), d A BB (mg-kg™" ), e FHELH (mg-ke™"), f AHHL (g kg™"), g HRH (g

kg™ "), h KR A (%), LR AL

Note: a: salt content (g kg™'), b: pH, c: alkalytic nitrogen (mg-kg™"), d: available phosphorus (mg-kg™'), e: readily available potassium (mg-

kg™ b, f: organic matter (g-kg~ N, g: total nitrogen (g-kg~ 1), and h: clay content (%), and hereinafter.
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Table 2 Values of turning point in S - type membership function

I #L{E Threshold c d e f g
X 50 4 40 8 0.65
%, 135 30 175 35 1.75
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Table 3 Values of turning point in parabola-type

membership function

I H Threshold a b h
% 0.5 5.5 20
%y 1.0 7.5 40
X 1.5 8.5 60
Xy 4.0 9.5 80
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Table 4 Eigenvalues and variance contributions of the principal components

I BRI BT 1T A
Initial eigenvalues Extraction sums of squared loadings
Ty BT R 22 Tk Fit TR
Comporent gy APPHEE B E T I B s IR
Eicenval B ENE/ % Cumulative, % Eicenval Rate of Cumulative
Sigenvalues % of Variance umulative/ % Sigenvalues variances % cate/ %
1 3.266 40.829 40.829 3.266 40.829 40.829
2 1.690 21.129 61.958 1.690 21.129 61.958
3 1.071 13.39%4 75.351 1.071 13.39%4 75.351
4 0.918 11.477 86.828 0.918 11.477 86.828
5 0.570 7.128 93.956
6 0.405 5.062 99.018
7 0.060 0.747 99.765
8 0.019 0.235 100.000

o1 - 8 G A A — A B
x5 TEREBFMERLEFAEMNE

Table 5 Communality and weights of evaluation

index for soli quality evaluation

LA AR % BT

Soil indexes Communality Weights
a 0.789 0.114
b 0.879 0.127
¢ 0.783 0.113
d 0.776 0.112
e 0.834 0.120
f 0.941 0.135
g 0.965 0.139
h 0.979 0.141
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Fig.2  Soil quality classification map in the Yellow River Delta
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Table 6  Statistics in areas with different soil quality grades
S Grades —%% Grade 1 %% Grade 2 ZY Grade 3 PUZ% Grade 4 FZ% Grade 5
T Area/km? 480.67 482.33 583.42 804.60 834.73
HITH Percent/ % 15.09 15.14 18.31 25.26 26.20
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