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Fig.1 Distribution map of soil moisture sites in the study area
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Fig.2 Average distribution of soil relative moisture at different levels from 2013 to 2019

®1 WEREZXERERXLE 2013 ~ 2019 FFHEIHTE(%)
Table 1  Average soil relative humidity at different levels in Shandong Province from 2013 to 2019

THEK
X35k Soil layer
Region
0~10cm 10 ~20 cm 20 ~30cm 30 ~40 cm 40 ~ 50 cm
R 71.71 (10.65) 76.53 (9.60) 79.35 (10.47) 80.88 (10.59) 83.02 (14.76)
EPEILHLX 73.09 (6.84) 76.17 (7.98) 80.05 (10.24) 81.33 (10.01) 87.63 (14.36)
£l X 70.87 (9.77) 7532 (10.06 ) 77.07 (10.59) 78.59 (11.11) 79.59 (10.93)
EPRGHLX 73.58 (11.56) 78.81 (8.75) 80.82 (9.53) 82.46 (9.78) 81.75 (18.06)
BARMMIX 76.23 (12.23) 80.56 (10.30) 82.64 (9.70) 82.60 (7.40) 82.98 (9.76)
2 1 X 66.06 (9.40) 74.65 (8.37) 78.36 (11.39) 80.49 (12.24) 82.85 (12.69)
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®2 2013 ~2019 FLRE ZEFEBTRRR IR FIEITE
BE(%)
Table 2 Average soil relative humidity at different levels from
2013 to 2019 in Shandong Province

) EAREK

MRz Soil layer

Year

0~10cm 10~20cm 20~30cm 30~40cm 40~50cm

2013 73.29 78.57 81.27 82.39 85.88
2014 71.06 75.98 79.25 80.43 83.15
2015 72.62 76.64 79.27 80.15 83.36
2016 72.65 77.20 79.75 81.19 84.17
2017 72.57 71.73 80.88 81.46 83.99
2018 72.19 78.60 81.17 82.70 84.80
2019 67.01 73.57 76.12 78.31 80.72
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MR R)Z, MOCOCRMR; L, WA,
S Z A -3 M X 5 A FEoK 22 A
KRBEIAE 0.03 ~0.21 Z[H], HIAREL 95% Ef5

®3 2013 ~2019 F&ARKESAERXLIREA FHE
IREE BRI X R
Table 3 Correlation coefficient between monthly precipitation
and monthly mean soil relative humidity at different
levels from 2013 to 2019
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Table 4 Correlation coefficient between seasonal precipitation
and soil relative humidity at different levels in Dezhou

IR
AR Soil layer
Sit

M 0~10cm 10~20cm 20~30cm 30~40cm 40~ 50 cm
T 0.35" 032 0.29" 027" 0.23’
T 0.20 0.12 0.16 0.13 0.03
H 0.46" 0.37° 0.28" 0.17 0.23"
H 0.35" 0.28" 0.22" 0.23" 0.24
R 0.15 0.21 0.17 0.11 0.03

TR
ES .
L Soil layer
Season

0~10cm 10~20cm 20~30cm 30~40cm 40~50cm

AF  0.0584 0.0040 0.0406 -0.0574 0.0194
HE 08742 0.9312 0.9609 0.8992 0.7633
[ &S 0.9441 0.9593 0.9000 0.7149 0.6175
X% 0.5307 0.4597 0.2166 -0.1628  —0.2534

T AR IABARE N 95% LFERR . Tl
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Table 5 Correlation coefficients between monthly mean air
temperature and monthly mean soil relative humidity at
different levels from 2013 to 2019

THEREK
AP Soil layer
Site

0~10cm 10~20cm 20~30cm 30~40cm 40~50cm

N -0.17 -0.21 -0.23" -0.22° -0.20
AR -0.13 0.17 0.12 0.18 0.03
G -0.17 -0.13 0.01 0.11 -0.15
H g 0.02 0.05 -0.14 -0.03 -0.04
BU 0.25" 0.12 0.21 0.27 0.33*

PEHRAEIN 5 o5, 3 E (3~5H) . 2 (6~
8H) . Bk (9~11H) . & (12~2 1) MUZFEMF
)+ X R 5P Z AR (R 6) .
B2 AR UCOE- RS AR A A G 2R 5L
1E—0.5242 ~ 0.4848 Z[1], HIRKET 90% EH/KF
AR EMERGES, RknT A, HHERAIHEE 5
SIRAEZTT R LA
%6 gg%é%iﬂ%ﬁﬁ$ﬁﬁmiﬁmﬂﬁﬁﬁmm%

Table 6 Correlation coefficient between seasonal average
temperature and soil relative humidity at different levels

in Dezhou

" H3EREK
1 Soil layer
Season

0~10cm 10~20cm 20~30cm 30~40cm 40~50cm

FE 04103 02963  -0.1262  —0.1172 0.0115
R 0.3696 0.2688 0.4626 0.2544 0.1968
BZE 05242 04781 -0.3113 —0.1441 —0.0849
A% 0.4848 0.3641 0.1770 0.2427 0.1556
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Spatial and Temporal Distribution Characteristics of Soil Relative
Humidity in Shandong Province

SHI Zhao-peng'-2, YANG Di-wen?, CUI Zhao-yun', LI Rui-jie’, YANG Li-juan®*
(1. Tai’an Meteorological Bureau, Tai’an 271000, China; 2. College of Land and Environment, Shenyang Agricultural University,
Shenyang 110866, China; 3. Tai’an Forestry Protection and Development Center, Tai’an 271000, China)

Abstract: [Objective] The paper aims to clarify the spatio-temporal characteristics of soil relative humidity in 0 - 50
cm soil layer in Shandong Province and its relationship with meteorological factors, so as to provide support for
agricultural production development. [Method] Daily soil relative humidity data and meteorological observation data
from 2013 to 2019 observed by 139 automatic soil moisture observation stations in Shandong Province were used to
explore the spatial changes of soil relative humidity at different depths at different time periods by using inverse
distance weight spatial interpolation, and the correlation analysis was carried out between the relative humidity and
meteorological elements. [Result] The relative soil moisture distribution of cultivated land in Shandong Province
gradually decreased from west to east, and the vertical distribution showed an increasing trend with the deepening of
soil layer. The relative soil moisture of 0 - 30 cm layer in one year gradually increased from January to August, and
gradually decreased from August to January of the next year. The soil relative humidity of 30 - 50 cm layer had little
change. The average annual relative soil moisture of each soil layer showed a decreasing trend year by year. There was
a significant positive correlation between the monthly average relative humidity of each soil layer and the monthly
precipitation in summer and autumn. [Conclusion] The monthly average relative soil moisture of cultivated land in
Shandong Province changed significantly in horizontal and vertical directions, and the vertical changes mainly
occurred in the 0 - 30 cm soil layer. The annual average relative soil moisture showed a trend of decrease year by year
from 2013 to 2019, and the relative soil moisture was mainly affected by precipitation.

Key words: Soil moisture; Spatial and temporal distribution; Shandong Province; Meteorological element
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