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The variation rule and interrelationship of farmland soil moisture
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Abstract: Based on the data of irrigated farmland soil moisture content and ground temperature, this paper studied
their variation rules and coupling relationships. The results showed that soil moisture content of each layer correlated sig-
nificantly because the soil water infiltrated from top to bottom layer by layer when irrigation, and reversed when evapora-
tion. The correlation of each layer ground temperature was obvious. Except for land surface temperature, ground tempera-
ture of soil layers had significant correlations especially the adjacent soil layers. The vertical variation characters of soil
moisture content and ground temperature were distinct and dynamic. When it comes to high soil moisture content, their
vertical variation coefficient was small; however variability became bigger when soil moisture content decreased. Both of
the land surface ground temperature and soil moisture of O ~ 20 cm soil layer had middle variation, which is the highest
variation of ground temperature and soil moisture content. Soil moisture content and ground temperature had obviously
negative correlation. Land surface temperature was a good factor to forecast soil moisture content of the top and bottom
soil layer. The linear regression equation of soil moisture content and ground temperature could be helpful for soil mois-
ture content forecasting.
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Table 1 Statistical eigenvalues of soil water content

T EHBE /cm B/ v% B/ME/ v FHME/ v% FE PRAEE TRER

Soil depth Max. Min. Mean value Var. SD cv
0~20 20.39 15.37 17.86 4.78 2.19 0.12

20 ~ 40 25.06 20.17 2.7 2.79 1.67 0.07

40 ~ 60 23.20 19.25 21.66 1.63 1.28 0.06

60 ~ 80 22.00 19.59 20.71 0.84 0.91 0.04

80 ~ 100 21.91 18.91 20.33 1.12 1.06 0.05
HEHE Mean value 22.51 18.89 20.65 1.84 1.36 0.07

3.1.2 S EXRSKESOMEANIN THERE
BREBZEAMRER. BR40~60 cm T 25, HE
EEEKEBZREHAREERAXR  HEESKES
HEFHEKENMEEKEBAREE(F2),
EBE,KSEENERTHRERKKRTE MEL
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BHEYBETEZMO~60cm) LEHKSTREH |
20~40em L EKSERBERRX, FHR L HHH
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%2 BE&KEME Person X EY

Table 2 The Person correlation index of soil water layers

z/cm b
Sioﬁepth 0~20 20 ~ 40 40 ~ 60 60 ~ 80 80 ~ 100 Mej: valuc
0~20 1.00 0.90°" 0.82" 0.95*" 0.96" " 0.97""
20 ~ 40 0.90" " 1.00 0.90™ " 0.96" " 0.89"" 0.97""
40 ~ 60 0.82" 0.90" " 1.00 0.77" 0.73 0.89""
60 ~ 80 0.95"" 0.96" " 0.77° 1.00 0.98" " 0.97""
80 ~ 100 0.96" " 0.89°" 0.73 0.98"" 1.00 0.95*"

¥ Mean value 0.97"" 0.97"" 0.89" " 0.97° " 0.95" " 1.00

Hex »RRREEMRX(P=0.01); » BRBEHX(P=0.05)
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Fig.1 The vertical variation characters of soil water
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Table 3 Statistical eigenvalues of soil water content in special dates

FHIEHE 7H31H 8A4H 8HA6R F¥HME
Characteristic value Jul. 31 Aug.4 Aug.6  Mean value
BKE Max./v% 25.06 21.40 22.90 2.7
B/ME Min./v% 20.39 15.37 19.77 17.86

AL X (@] Range/v% 4.67 6.03 3.13 4.84
¥HE Mean value/v%  22.51 19.31 21.39 20.65
FE Var. 3.02 6.02 1.79 3.28
RHEE SD 1.74 2.45 1.34 1.81
TREK CV 0.08 0.13 0.06 0.09
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Fig.2 The temporal variation characters of soil water
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FEBEHRKFOm B TLE, b EES
REBRKME(S.5C) 5 ERKERER/NE
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19.27C ~28.83CZ B3, IREN 9.56C, (L A H
HRZER 21.24% (K 4), R, &L EHETRE
EA— TRER(FE HEEZ . ZREAF)E5IH
B HEHBETRER,0 cm(CV=0.10) HHEKES
(CV=0.12) BME(CV=0. 1) NP ETREE;0
em AT LEHBRIHER HETRUEBE LER
FERE MM, ERRZBMN S5 em £ 0.09 FEH 40 cm
#0.04, XFEFHTEELBKINERE—H,Z
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Table 4  Statistical eigenvalues of soil temperature

LtRERE BKRE/T B/AME/C FHE/T FE IR EREK
Soil depth Max. Min. Mean Var. SD cv
7 (0 cm) 35.17 25.83 30.79 9.83 3.14 0.10
Highest tem}iﬁfﬁ land surface 55.50 39.50 48.69 34.39 5.86 0.12
Lowest tempﬁiﬁfﬁ“laﬂ 4 surface 18.20 10.50 14.84 6.48 2.54 0.17
5 ¢m 28.83 22.33 25.98 5.08 2.25 0.09
10 cm 25.83 20.17 23.76 4.23 2.06 0.09
15 cm 24.90 19.77 22.93 3.61 1.90 0.08
20 em 23.03 19.27 21.53 2.06 1.44 0.07
40 cm 21.97 19.57 20.55 0.85 0.92 0.04
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Fig.3 The vertical variation characters of soil temperature
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Table 5 Statistical eigenvalues of soil temperature in special dates

FHAE{H

Charactoriatic 07-31 08-04 08-06 F¥HE
value Jul.31 Aug.4 Aug.6  Mean value

B K Max. 28.83 33.33 25.83 30.79
B/ME Min. 19.63 21.97 19.27 20.55
254k X (5] Range 9.20 11.37 6.57 10.23
¥J{H Mean value 23.43 25.86 21.16 24.26
FE Var. 10.83 16.83 6.45 13.74
PR¥EE SD 3.29 4.10 2.54 3.71
TRER CV 0.14 0.16 0.12 0.15

MR Z B R R R/DRH B EHKTE S5
BARERRE . TRPORESEREUMR, 18
PERFET R, R B IR R T 52 K
BT H R AR KA, XHRE T | T 2@l
WMEl EEERMBEUTAZBE, FURS5&L
EREMHEXEKFRFAERBEMX. A5, %
TEREEKEEIRRABERACHRESN, LM
THEERE - NMLENEES ETHELER
B2 E RS HRKR, B4 L )2 #0822 18 6 48
KUEREE

F6 HREMBERM Peson HXEH

Table 6 The Person correlation index of soil profile temperature

T BB E Soil depth 0 cm max min 5 em 10 em 15 cm 20 em 40 cm ave
0 cm 1.00 0.87a 0.65 0.79b 0.74 0.75 0.70 0.79b 0.87a
max 0.87a 1.00 0.78b 0.96a 0.92a 0.94a 0.90a 0.89a 0.97a
min 0.65 0.78b 1.00 0.86b 0.91a 0.91a 0.92a 0.80b 0.88a
5 cm 0.79b 0.96a 0.86b 1.00 0.99a 0.99a 0.95a 0.84b 0.98a
10 cm 0.74 0.92a 0.91a 0.99a 1.00 0.99a 0.95a 0.80b 0.96a
15 cm 0.75 0.94a 0.91a 0.99a 0.99a 1.00 0.97a 0.84b 0.97a
20 cm 0.70 0.90a 0.92a 0.95a 0.95a 0.97a 1.00 0.88a 0.95a
40 em 0.79b 0.89a 0.80b 0.84b 0.80b 0.84b 0.88a 1.00 0.89a
ave 0.87a 0.97a 0.88a 0.98a 0.96a 0.97a 0.95a 0.89a 1.00

Himax RRBERFBRE ,min RAHARBEE  ave R 0~40cm LEREHHE;a RZREEHE(P=-0.0),bBREFMAE(P=

0.05),

3.2.4 MEKHATAKFE NN EHEE
BEBEMEBMAEES), HEF -HH T
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Ik, B AT A A N, o 40 em LB BEE A H
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Fig.4 The temporal variation characters of soil temperature
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Table 7 The Person correlation index of soil water and temperature of each layer

TERE H HE B b T B 4K
Soil depth Land Highest temperature Lowest temperature 5 cm 10 em 15 em 20 cm 40 cm
/em surface of land surface of land surface
0~20 -0.85b -0.61 -0.32 -0.42 -0.34 -0.37 -0.38 -0.67
20 ~ 40 -0.56 -0.27 -0.01 0.09 0.05 0.02 -0.35
40 ~ 60 -0.59 -0.35 -0.09 -0.03 -0.04 -0.04 -0.25
60 ~ 80 -0.66 -0.41 -0.11 -0.19 -0.09 -0.14 -0.18 -0.57
80 ~ 100 -0.75b -0.59 -0.28 -0.38 -0.28 -0.34 -0.38 -0.73
i -0.73 -0.48 -0.13 -0.24 -0.15 ~-0.19 -0.21 -0.54
Mean value

FaBRBBEHRL(P=0.01):;bEREEFMR(P=0.05),

— QPR LT KE
0~20 c¢m soil moisture content of § a.m.
—A— 200 H1 [ #2 /& 0 cm temperature at 8 p.m.
—x— 20/ LB LG KE
0~20 ¢m soil moisture content of 8 p.m.
[ —&— 8K H[HI ¥ A O cm temperature at 8 a.m. ]23

+ 3% 7K 4> Soil mositure content/v%
+ %8 ¥ Soil temperature/C

; : : : 13
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Fig.5 The variation characters of soil water and temperature

in different period of time
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