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Fig.1 The relationship between the soil moisture and dielectric
parameters of a soil moisture acquisition instrument
(fitting function is 3rd-degree polynominal )
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Fig.2 The relationship between the soil moisture and dielectric
parameters of a soil moisture acquisition instrument

(fitting formula is power function)
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Tablel The statistics of the observed results from a soil moisture acquisition instrument
10cm 20cm 40cm
! % ! % ! %
1 17.4 19.33 -11.1 17.6 17.95 -2.0 18.3 17.87 2.3
2015.6.14 2 174 18.45 -6.0 17.6 18.14 -3.1 18.3 18.82 -2.8
3219 2181 0.4 21.7 20.37 6.1 22.7 19.93 12.2
1 17.3 19.4 -12.1 20.5 17.97 12.3 18.1 17.85 14
2015.6.15 2 173 18.39 -6.3 20.5 18.19 11.3 18.1 18.87 -4.3
3200 21.5 -7.5 20.5 20.27 1.1 21.1 19.98 5.3
1 17.2 18.22 -59 17.4 16.76 3.7 18.1 18.02 0.4
2015.6.16 2 172 17.48 -1.6 17.4 18.27 -5.0 18.1 19.0 -5.0
3 178 19.7 -10.7 18 20.14 -11.9 194 19.92 2.7
1 16.9 18.22 -7.8 17.1 17.99 -5.2 17.9 17.79 0.6
2015.6.17 2 169 17.33 -2.5 17.1 18.27 -6.8 17.9 19.0 -6.2
3 175 19.7 -12.6 17.9 20.14 —-12.5 19.2 19.92 -3.8
1 16.7 18.15 -8.7 17 17.91 -5.4 17.8 17.79 0.1
2015.6.18 2 167 17.04 -2.0 17 18.13 -6.6 17.8 18.85 -5.9
3243 20.67 14.9 21.5 20.79 33 21 20.38 3.0
1 16.6 18.9 -13.9 16.8 17.89 -6.5 17.8 17.76 0.2
2015.6.19 2 16.6 17.01 -2.5 16.8 18.09 =71 17.8 18.94 -6.4
3207  20.39 1.5 23 25.6 -11.3 21.4 20.3 5.1
1 16.6 18.09 -9.0 16.8 17.89 -6.5 17.6 17.73 -0.7
2015.6.20 2 16.6 17.07 -2.8 16.8 18.12 -7.9 17.6 18.97 -7.8
3 18.6  20.09 -8.0 19.2 20.45 -6.5 19.8 20.21 -2.1
1 16.5 18.1 -9.7 17.6 17.87 -1.5 18.6 17.71 4.8
2015.6.21 2 165 17.05 -33 17.6 18.1 -2.8 18.6 18.95 -1.9
3 18.6 19.73 6.1 19.1 20.25 -6.0 19.8 20.08 -1.4
1 16.4 18.12 -10.5 16.7 17.86 -6.9 17.5 17.69 -1.1
2015.6.22 2 16.4 17.06 -4.0 16.7 18.13 -8.6 17.5 18.98 -8.5
3 18.4 19.67 -6.9 19 20.24 -6.5 19.7 20.02 -1.6
1 16.4 18.07 -10.2 16.6 17.83 -14 17.4 17.66 -1.5
2015.6.23 2 164 17.3 =55 16.6 18.1 -9.0 17.4 18.95 -8.9
3 18.4 19.85 -7.9 18.9 20.12 -6.5 19.6 1991 -1.6
1 16.3 18.07 -10.9 16.6 17.77 -7.0 17.4 17.63 -13
2015.6.24 2 163 17.04 -4.5 16.6 18.06 -8.8 17.4 18.93 -8.8
3 18.3 19.48 -6.4 18.8 20 -6.4 19.6 19.92 -1.6
1 16.2 17.22 -6.3 16.5 16.98 -2.9 17.3 16.81 2.8
2015.6.25 2 16.2 16.24 -0.2 16.5 17.26 -4.6 17.3 18.12 -4.7
3 18.3 18.85 -3.0 18.7 19.29 -3.2 19.5 18.95 2.8
1 16.2 17.11 -5.6 16.4 1691 -3.1 17.3 16.79 2.9
2015.6.26 2 162 16.15 0.3 16.4 17.19 -4.8 17.3 18.09 -4.6
3 18.2 18.37 -0.9 18.6 19.06 -2.5 19.5 18.85 33
1 16.2 17.11 -5.6 16.3 16.83 -33 17.3 16.72 34
2015.6.27 2 162 16.22 0.1 16.3 17.19 =55 17.3 18.09 -4.6
3 18.1 18.44 -1.9 18.6 19.06 =25 19.5 18.85 33
1 16.1 17.04 -5.8 16.3 16.76 -2.8 17.3 16.72 34
2015.6.28 2 16.1 16.3 -1.2 16.3 17.2 -5.5 17.3 18.09 -4.6
3 17.9 18.15 -1.4 18.5 18.99 -2.6 19.4 18.85 2.8
1 15.9 16.81 -5.7 16.1 16.69 -3.7 17.3 16.64 3.8
2015.6.29 2159 16.07 -1.1 16.1 17.05 -59 17.3 18.17 -5.0
3 19.7 19.56 0.7 18.1 18.99 -4.9 19.8 18.93 44
1 15.9 16.07 -1.1 16.3 15.97 2.0 16.8 16.11 4.1
2015.7.5 2 159 15.85 0.3 16.3 16.76 -2.8 16.8 17.86 -6.3
3 204 19.26 5.6 20.8 19.57 59 21.1 19.47 7.7
1 15.8 15.15 4.1 16.2 14.97 7.6 16.6 15.3 7.8
2015.7.10 2 15.8 15.54 1.6 16.2 16.49 -1.8 16.6 17.82 -7.3
3 17.6 18.12 -3.0 18.1 19.02 -5.1 19.4 19.02 2.0
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Table2 The statistics

2

4.2

. 2016

(

) (

)

of the observed results from the automatic soil moisture stations

(before adjustment)

/+15%

10

12

2016/7/10 18:05

2016/7/11 12:55

2016/7/11 11:16

2016/7/12 11:20

2016/7/10 12:09

2016/7/10 13:40

2016/7/10 14:47

2016/7/10 16:22

2016/7/11 8:50

2016/7/11 10:18

2016/7/11 18:20

2016/7/12 10:10

10
20
40
10
20
40
10
20
40

20
40
10
20
40

20
40
10
20
40

20
40
10
20
40

20
40
10
20
40
10
20
40

18.9
21.0
20.5
8.9
8.6
12.9
13.8
14.8
20.0
18.8
20.8
21.2
5.8
72
5.8
10.7
134
134
2.6
3.1
3.1
55
7.1
6.3
142
18.9
19.7
9.1
119
15.0
20.6
239
22.4
18.7
22.0
20.9

20.3
22.6
23.1
8.9
8.9
13.8
14.5
14.4
20.2
19.1
22.6
22.1
10.4
11.0
7.5
19.1
238
20.7
2.7
3.8
4.2
8.0
8.9
12.8
23.5
26.9
29.0
12.4
15.1
17.3
24.0
26.2
259
21.7
28.8
30.9

-14
-1.6
-2.6

-0.3
-0.9
-0.7
0.4
-0.2
-0.3
-1.8
-0.9
-4.6
-3.8
-1.7
-84
-10.4
=13
-0.1
-0.7

-2.5
-1.8
-6.5
-93
-8.0
-9.3
-33
-3.2
-23
-34
-2.3
-3.5
-3.0
-6.8
-10.0

2.8
32
3.1
1.3
1.3
1.9
2.1
22
3.0
2.8
3.1
32
0.9
1.1
0.9
1.6
2.0
2.0
0.4
0.5
0.5
0.8
1.1
0.9
2.1
2.8
3.0
1.4
1.8
2.3
3.1
3.6
3.4
2.8
33
3.1
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Table3 The statistics of the observed results from the automatic soil moisture stations (after adjustment)
/em /+15%
10 23.7 20.1 3.6 3.6
1 2016/7/29 8:24 20 23.7 21.5 2.2 3.6
40 21.6 20.9 0.7 32
10 10.0 9.3 1 1.5
2 2016/7/28 10:20 20 9.1 9.4 -0.3 1.4
40 133 12.9 0.4 2.0
10 15.7 13.7 2.0 2.4
3 2016/7/28 8:00 20 14.9 14.2 0.7 22
40 19.5 18.7 0.8 29
10 24.6 21.9 2.7 3.7
4 2016/7/29 14:50 20 237 229 0.8 3.6
40 24.0 222 1.8 3.6
10 8.6 8.1 0.5 1.3
5 2016/7/28 14:00 20 8.6 8.1 0.5 1.3
40 54 53 0.1 0.8
10 10.5 9.6 0.9 1.6
6 2016/7/28 12:50 20 12.9 12.5 0.4 1.9
40 13.9 14.6 -0.7 2.1
10 3.9 43 -0.4 0.6
7 2016/7/28 15:00 20 2.5 2.5 0.0 0.4
40 2.8 2.3 0.5 1.0
10 4.8 42 0.6 0.7
8 2016/8/24 15:00 20 6.5 6.5 0.0 1.0
40 5.8 59 -0.1 0.9
10 14.3 14.7 -0.4 2.1
9 2016/8/23 11:30 20 17.5 17.9 -0.4 2.6
40 19.5 18.1 1.4 29
10 11.0 10.1 0.9 1.7
10 2016/8/24 11:30 20 12.4 11.2 1.2 1.9
40 14.0 14.1 -0.1 2.1
10 22.6 21.3 1.3 34
11 2016/7/2911:14 20 26.0 23.4 2.6 39
40 24.8 239 0.9 3.7
10 22.7 20.2 2.5 34
12 2016/7/30 15:45 20 24.1 22.4 1.7 3.6
40 22.8 21.4 1.4 3.4
) ) 33%;
=+15%, 39%, 100% ,,
>90% . 2. 3¢
) 12 , o
)o <+15%, >90% .
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Study on Fitting Formula for Soil Moisture Monitoring Instrument

XIN Yuchen', ZHANG Jingdong', CHANG Yi', XIN Xing% JIN Ying’, LI Ling', FAN Changyu'

(1. Moisture Monitoring Center of Jilin Province, Changchun 130033, China; 2. Public Security Frontier Corps Training Base of Jinlin Province,
Changchun 130117, China; 3. Hydrology and W ater Resources Bureau of Jilin Province, Changchun 130022, China)

Abstract: The automation is not realized for the soil moisture monitoring. The main reason is that the soil moisture monitoring instruments with
their accuracy can only qualitatively determine the trend of drought change, and can not analyze the different grades of drought and calculate the
drought farmland area based on the automatic monitored data. This paper made a study on soil moisture monitoring instrument fitting formula,
gave the best form of soil moisture monitoring instrument fitting formula.

Key words: soil moisture monitoring; fitting formula; research



