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Abstract: In order to optimize the use of soil moisture automatic observation data in the meteorological serv-
ices and relevant scientific research, the spatial and temporal distribution of soil moisture was investigated in Shan-
dong province, and the zoning research of soil moisture in the province was carried out using the K-means cluste-
ring. The results showed that soil moisture contents at different depths in the eastern peninsula were lower than
those in the middle and western regions of Shandong in 2016. The surface soil moisture content was low, and the
spatial variation of soil moisture contents in the surface soil layer was lower than that in the deep soil layer. The
fluctuation of soil moisture in surface layer was more obvious than that in the deep soil layer in Haiyang and Zhan-

gqiu. Meteorological factors, such as temperature, relative humidity, air pressure, precipitation and soil tempera-

ture, showed the significant influence on soil moisture
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contents at different depths. After soil moisture data
were used to group all stations into clusters using the

K-means clustering method, the Shandong province

TR I+ AR A7 A BA s B could be classified into four regions distributing in an
ST & 7 LAY s
BB R (1977-) , 4, (L P ph ik A, 4, BT 5L, R 2EiFsE east-west direction.
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Fig.1 Spatial distribution of annual mean values of soil relative water content in different layers
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Fig.2 Time variation of soil relative water content in profile
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Table 1 Statistics of soil water ten-day values in Haiyang and Zhangqiu

34%
33%
32%
31%
30%
29%
28%
27%
26%
25%
24%
23%

THERIE (em)

1000 4 8 12162024283236

IFIR] ()

T Y B 3 5 A M (% ) 63+ UK (%)
(cm) Lt Bk /b Bz T4 Bk /b it
10 24.0 29.1 17.4 11.7 29.5 33.0 22.5 10.5
20 27.7 31.6 21.5 10.1 28.5 30.3 259 4.4
30 30.4 34.6 28.0 6.6 31.4 32.7 29.3 3.4
40 36.2 38.2 33.7 4.4 29.2 29.9 27.5 2.4
50 36.5 38.5 34.5 4.0 28.0 28.6 26.7 1.9
60 38.2 39.8 36.5 3.3 28.8 31.1 27.6 3.5
80 37.8 41.3 35.8 5.5 31.8 32.0 31.4 0.6
100 35.1 37.5 33.6 3.9 30.4 30.7 30.0 0.7
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Table 2 Correlation between soil relative water content and meteorological elements at different depths in Haiyang

WE A g’if%‘ Fefik Kok IR FEA mME P F A T el B fiG
(cm) L T L YRR XREE X 4 Hu iR HuiR Hby 7L
10 -0.360** -0.356** -0.362** -0.006 -0.109* -0.223"* -0.192** 0.014  -0.028 -0.373* -0.356"" -0.366"
20 -0.717* -0.692** -0.726** -0.115* -0.282** -0.398™ -0.369™  0.020  -0.017 -0.698* -0.585** -0.735"
30 -0.658* -0.629** -0.674** -0.119* -0.217* -0.444** -0.424**  0.007 0.047 -0.643" -0.538™* -0.682*
40 -0.720** -0.691** -0.731" -0.132* -0.279* -0.422"* -0.402* -0.006 0.044 -0.678" -0.533™ -0.734*
50 -0.300" -0.275™ -0.316" -0.053  0.029 -0.346" -0.345**  0.006 0.135*-0.241* -0.101  -0.335*
60 -0.160* -0.135* -0.180** -0.068  0.119* -0.315** -0.316™  0.015 0.171*-0.094  0.058  -0.208*
80 0.340*  0.354* 0.318*  0.019  0.390* -0.126* -0.139** -0.008 0.166* 0.367** 0.416™  0.290**
100 0.223*  0.239*  0.200* -0.029  0.310* -0.187** -0.193*  0.004 0.156* 0.256™  0.327™  0.166*
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Table 3 Correlation between soil relative water content and meteorological elements at different depths in Zhangqiu

BT RERME  ge TE RME YRR MM HE R

(em) i it 3 i EE XTERRE XA Uk 4 HiiR HiiR i Y
10 0.367™ 0.351™ 0.382* 0.257* 0.141™ 0.349" 0.293* -0.035 0.054 0.343™ 0.210™ 0.420 ™
20 -0.165*" -0.175*" -0.148* 0.126* -0.202™ 0.192™ 0.162™ -0.010 -0.051 -0.199" -0.279* -0.113*
30 -0.178* -0.200"* -0.150"" 0.015 -0.401*  0.374™ 0.335* -0.167* -0.124" -0.229™ -0.345" -0.101
40 -0.334" -0.344"" -0.322"" -0.055 -0.363"  0.126" 0.117" -0.047 -0.091 -0.376"" -0.425"" -0.301""
50 -0.379* -0.388"" -0.365"" —0.086 -0.422**  0.151* 0.134~ -0.072 -0.120" -0.426* -0.472*" -0.345""
60 -0.450*" -0.468 ** —-0.428 ** —0.098 -0.503**  0.229* 0.212* -0.085 -0.211"-0.504** -0.564** -0.407**
80 -0.542* -0.532" -0.546" -0.094  -0.281"" -0.234" -0.195* 0.112* -0.071 -0.565" -0.502™ -0.570""

100 -0.010 -0.013 -0.008 -0.002 -0.011 0.056 0.053 -0.012 -0.035 -0.086 -0.004
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Fig.3 Soil moisture zoning in Shandong province
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