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Characteristis of Soil Water and Salt Spatial Variations in the Spring Season in Typical Yellow River Delta
Areas of Kenli County, China

WANG Zhuo-ran, ZHAO Geng—xing”, GAO Ming—xiu, JJANG Shu-qian, CHANG Chun—yan, JIA Ji-chao

(College of Resources and Environment, Shandong Agricultural University, National Engineering Laboratory for Efficient Utilization of Soil
and Fertilizer Resources, Tai’an 271018, China)

Abstract: The Yellow River Delta as an important area of reserved land resources, is faced with the problem of soil salinization. Grasping the
status of soil water and salt as well as their spatial variation rules is an important foundation of prevention, control and use of soil salinization.
This study selected Kenli County of the Yellow River Delta, obtained soil water and salt content data through field survey and lab experi—
ments, and analyzed the status of soil water and salt as well as their spatial variation rules using statistics, GIS interpolation and buffer analy—
sis methods. The results showed that the general salt content in the study area was mainly moderate. Salt content increased from soil surface—
layer to underlayer and salt content in each layer was significantly correlated. The areas with high saltness in surfacelayer, middlelayer and
underlayer soil mainly distributed in the east near the Bohai Sea in Kenli County, while the areas with lower saltness mainly distributed in the
southwest. Soil salt contents showed the trends of decrease, and soil water contents showed the trends of decrease first and then increase with
the increase in distance to Bohai Sea. Stretching from the Yellow River, soil salt content showed increase tendency with the increase in dis—
tance to the Yellow River, and water content decreased first and then increased. The order from high saltness to low of different vegetation
types was naked land>suaeda glauca>tamarix>vervain>reed>couch grass>paddy>cotton>winter wheat>maize, the order of different geomor—
phic types was depression>slightly sloping ground>slow hillock>beach heights. This study preliminary delineates soil water and salt status as
well as their spatial variation rules in the spring season of the study area, and provides scientific basis for soil resource sustainable utilization
in the Yellow River Delta.

Keywords: Kenli County; spring season; soil salt content; soil water content; spatial variation
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Figure 1 Distribution of soil samples
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Table 1 Descriptive statistics characteristics of soil

salinity and moisture

4 jE P
iH
b Bk
FEAEL 187 187
SEIME 1% 0.68 39.12
T iR 1% 0.34 41.79
bR 1% 0.88 8.96
e/ IME 1% 0.11 10.08
T RAH 1% 4.92 50.08
A5 2R 1.28 0.23

2.1.2 AN[FGREE - 88 5 Eh AR Ge i o

36 2 RV L2 1A s RARSE M e 2 71
PIEH,0~15.15~30 cm Fil 30~45 em + 2R & 1 1
FrEN BRI E S BN 0.68% .0.72% .0.77% , 57 L

xR 2 AERELETESRSHAERITHE
Table 2 Descriptive statistics characteristics

of soil salinity at different depths

S 2R fem
0~15 15~30 30~45
FEARL 187 187 187
FIAAH 1% 0.68 0.72 0.77
HROLER /% 0.34 0.47 0.54
bR 1% 0.88 0.71 0.73
F/IMA 1% 0.11 0.15 0.14
BAAl 1% 4.92 4.08 3.86
s 2R 1.28 0.99 0.95
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Table 3 Correlation coefficient of soil salinity at different depths
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Figure 2 Spatial distribution of soil moisture (a) and soil salinity (b.c.d) at different depths in Kenli County
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Table 4 Area ratio of spatial distribution of soil

salinity at different depths
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0.1~0.2 R BEER AL, 0.75 0.14 0.20
0.2~0.4 TR 38.86 20.21 12.58
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>0.6 HH+ 40.69 46.23 51.68
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Figure 3 Bohai Sea buffer distribution
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Table 5 Statistics characteristics of soil salinity and moisture of soil

samples in Bohai Sea buffer

ik #715 /km FEAEL EERA% BRI %
1 0~15 17 231 43.03
2 15~30 58 0.73 40.09
3 30~45 52 0.36 33.84
4 45~60 13 0.35 41.97
5 60~75 32 043 41.15
6 75~90 15 0.30 41.09
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Figure 4 Yellow River buffer distribution
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Table 6 Statistics characteristics of soil salinity and moisture

of soil samples in Yellow River buffer

X I, A5 HEEAm HAE SR K%
G 1 0~5 13 0.29 33.01
2 5~10 3 0.22 23.48
3 10~15 11 0.32 37.34
4 15~20 7 3.09 41.51
T 1 0~5 50 0.35 40.37
2 5~10 38 0.48 3593
3 10~15 26 0.61 39.76
4 15~20 18 0.63 38.21
5 20~25 12 0.65 42.01
6 25~30 8 1.35 45.33

R 7T AEEHEB T RIS EHIT
Table 7 Statistics characteristics of soil salinity and moisture

of different vegetation types

TR FEAEL P FKE 1%
FE EoME wmORME
E N 8 0.24 0.13 0.34 31.92
INE 14 0.29 0.18 0.42 30.71
iy 91 0.32 0.11 0.93 37.00
KA 14 0.35 0.23 0.49 46.77
Eas 9 0.46 0.19 0.79 42.98
GES 19 0.63 0.19 1.56 4353
ok RE 6 0.64 0.55 0.73 46.17
! 6 1.55 1.20 232 4228
HiE 12 2.38 1.13 4.92 4451
St 8 3.23 1.49 4.68 44.62
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Table 8 Area ratio and statistics characteristics of soil salinity and

moisture of different geomorphic types
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