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Fig. 1  Correlations between soil moisture and meteorological factors
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Table 1 Time of soil moisture at different soil depth lagging behind each meteorological factors

- R IS I 1) The log time (d)

Soil depth ik ORP e AvURY RERAES mEEE©  pmRT kR
10 cm 2 3 0 0 14 3 0 6
20 cm 2 3 0 0 14 3 0 6
30 em 2 3 0 0 14 3 0 11

(DWind speed, @Air temperature, @ Air humidity, @ Vapour pressure, (5 Total solar radiation, (6)Surface air temperature, (D)Rainfall, @ Evaporation
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Fig. 2 Charts of parameters optimization of forecast of soil moisture at different soil depths (A, B and C represents the soil depth of

10 em, 20 cm, and 30 cm, respectively, taking into account lag time respectively; D, E and F represents the soil depth of 10 c¢m),

20 em, and 30 cm without taking into account lag time)
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Table 2 Optimized C and g values of different models
THRE  RiMECH Rt ¢ fH
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Soil depth Optimal value Optimal value
Condition MSE
(em) of C of g
R s I 10 22.63 0.177 0.015
Regardless 20 4. 000 0.353 0.029
oflag time 30 8. 000 0.044 0. 068
S e I 10 181.0 0.250 0.011
Taking into account 20 64. 00 0. 250 0.023
lag time 30 256.0 0. 044 0. 059

H1 2 2 TR R S v LU RS 8 S R
141 X7 35 77 22 AN 2 TR I R 1) SF 3 2 05 22 B

Xof B AR ) 0L R B AT
3.3 H SVM 73 fill 4 2 9 F il 45 3R

IS EAR RN )G, VLA S5 T AR A
HEATYINZRA] LGk 21 BEAR (9 RS B . JF IR X 3
B ) TOOIN A A AT B T T I S8 PR
DB AT XF L, 20 A B 400158 22 45, B R 45 SR 3 L 1A
3K 4,

& 3 E 4 0] DL R A B, 5 R S 1 X
SR TR RN IR R SR,
Wil 1 9 R B 0 A BT 3 R, R 0 A R A BT O/ o
F2 2 PR R ARG R N Y 5 e B+
TRJE 09 1 R 98/ o A& B AL B 3500 A% A an 5k 3
JFR o



64 E - 50 &
waE 0 % R e T A sembess R LR R A
Observed value of 10 cm Predicted value with Predicted value with
considering the log of 10 cm outconsidering the log of 10 cm
0.4 T T T T T T
A
70
S
o B A
E
Zz .
£
= .
]
™ .
g{
H 70
c -
70
FEAS RS Sample number
3 10 em 20 cm 30 em - HENR B2 TOMAE 5 92 bR A8 i Xt L 1R
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Fig. 4  Errors in prediction of soil humidity at 10 ¢m, 20 cm and 30 cm in depth
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pn TR -2y Hy 75 2% S5 AR G AR B
R
Soil depth Mean squared ~ Squared correlation
Condition
(em) error coefficient
R W I 10 0.012 0.359
Regardless of 20 0.022 0. 341
lag time 30 0. 045 0.331
I 10 0. 003 0.737
Taking into 20 0.011 0. 668
account lag time 30 0. 027 0. 637
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Fig. 5 Comparison of predicted values with observed values of the soil humidity at 20 ¢m and 30 cm in depth and errors in prediction
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SIMULATION AND PREDICTION OF SOIL MOISTURE BASED
ON SUPPORT VECTOR MACHINE TECHNIQUE

Zhang Qiang'® Huang Shengzhi'®  Chen Xiaohong'*
(1 Department of Water Resources and Environment, Sun Yat-sen University, Guangzhou 510275, China)

(2 Guangdong University Key Laboratory of Water Cycle and Security in South China, Sun Yai-sen University, Guangzhou 510275, China)

Abstract Based on observed meteorological data, such as daily mean wind speed, daily mean air temperature, daily
mean air humidity, daily mean water vapor pressure, daily mean total radiation, daily mean land surface temperature, dai-
ly mean rainfall, and daily mean evaporation, and daily mean soil moisture at 10 cm, 20 ¢cm and 30 c¢m in depth, statisti-
cal relationships were established between meteorological variables and soil moisture using the Support Vector Machine
(SVM) technique, and on such a basis, models for simulation and prediction of soil moisture were built up. It was found
that responses of soil moisture to meteorological variables somewhat lagged behind, and were affected by soil depth. The
model for prediction of soil moisture taking into account the lag correlation was more accurate than the one that did not
count the lag correlation. Besides, using the meteorological variables, the model was more accurate in simulating and pre-
dicting the soil moisture at 10 c¢m in depth than in doing the soil moisture at 20 ¢cm or 30 c¢m in depth. By taking into ac-
count the close relationships between the soils at 10 ¢m and 20 ¢cm and between the soils at 20 ¢m and 30 e¢m in soil mois-
ture, it is advisable to use the support vector machine technique in simulating and predicting soil moisture at 20 cm or
30 c¢m on the basis of the soil moisture at 10 ¢m or 20 em. The findings indicate that the model for simulation of soil mois-
ture is very high in accuracy

Key words Support vector machine; Soil moisture; Prediction model
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