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Abstract: To set up a fast and effective remote sensing estimation method for soil moisture content in farmland
(SMCF) , remote sensing estimation experiments of SMCF were designed in Donghai County of Lianyungang City, Xinghua
City of Taizhou City and Dafeng District of Yancheng City, Jiangsu province. After acquisition of canopy near—infrared band

reflectance (R, ) and red band reflectance (R,,) of crops and SMCF, correlation between multiple indicators of remote

sensing spectral features such as band reflectance,

7S B 89 :2021-05-13 vegetation index and SMCF were analyzed, and a remote
HATR . BHFEESHF A% H (2021 YFE0104400) 5 1T 9548 4%k sensing estimation model of SMCF based on back propaga-
BHE B EAFT R 4T H[ CX(20)2037] tion (BP) neural network was constructed. Besides, the
TEE BN kB (1993-) | 3 Zeidsn A B+ HF 58 2k BF 58 05 1h) estimation accuracy was compared with multiple linear re-
Al & B FHBFFY . (E-mail) 1003176295@ qq.com gression model. The results showed that, R, R,

BIFUEE . 2T, (E-mail ) jaaslwg@ 126.com difference vegetation index ( DVI) and ratio vegetation in-
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dex (RVI) were in positive relationships with SMCF. The correlation coefficients between different indexes and SMCF were
sequenced as follows: R >DVI>R ,>NDVI>RVI. Among them, R had the highest correlation with SMCF, with a correla-

tion coefficient of 0. 765. The determination coefficient (R*) of SUCF estimation model established by BP neural network
was 0.928, the root mean square error (RMSE) was 3.61%, and the average relative error (ARE) was 9.07%. R?,
RMSE and ARE of the SMCF estimation model established by multiple linear regression method were 0. 660, 7. 65% and

21.43%, respectively. By comparing the two models, it can be seen that the estimation effect of BP neural network model

on SMCF is obviously better than multiple linear regression model, which shows that the estimation accuracy of SMCF can

be effectively improved by combining the neural network algorithm with band reflectivity and vegetation index.
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Fig.1 Administrative boundary of Jiangsu province and gener-

alsituation distribution of test sites
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Fig.2 Structure of back propagation (BP) neural network
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Table 1  Correlation coefficients between remote sensing spectral
feature indexes and soil moisture content in farmland
(SMCF)

LN R R NDVI DVI RVI  SMCF

R 1.000

R..q 0.453 1.000

NDVI 0.093  -0.448 1.000

DVI 0.980™  0.311 0.152 1.000

RVI 0.197  -0.414 0.985*  0.260 1.000

SMCF 0.765™  0.589" -0.465" 0.732* -0.357 1.000
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Table 2 Estimation accuracy of BP neural network model for soil

moisture content in farmland ( SMCF) when the number

of hidden layer nodes is different

K 24y mi gk R? RMSE (%)
3 0.151 11.18
4 0.004 18.33
5 0.096 13.64
6 0.928 3.61
7 0.685 6.86
8 0.819 6.47
9 0.844 4.79

10 0.786 7.53
11 0.138 17.98
12 0.808 5.69
13 0.001 19.08

R? .1 5E 80, RMSE - Y97 iR 2% .

Table 3 Soil moisture content in farmland ( SMCF) estimation model of BP neural network

iy AAE i 4 70 BP 125 ] 45 A5 70
R, SMCFy, X, =W, « Ry +Wy, + R+ Wy + NDVI+W,, + DVI
R SMCFy, Y,=2/(1+e>i)-1,i=1,2,3,4,5,6
NDVI SMCF SMCFyy, =—0.155 6Y,~0.250 6Y,~1.157 7Y;+0.243 3Y,~0.486 5Y,~1.085 5Y,—0.397 7
DvI SMCF

R \R..q JNDVI.DVI SMCF W& 1 £, X NBEEES i MHLICHRA LY RS RS i Mo, w, oM ARS n MLt 5 RS2

55 i MG TERE BT ,n=1,2,3,4,

R4 BPHMEMSRIRETHEKSEE(SMCF) MG AXMNENRE

Table 4 Weight and deviation of soil moisture content in farmland ( SMCF) fitting formula of BP neural network model

i A BE RS (D) ﬂi TR (b,)
li Wi Wi W,
SMCFyp 1 0.461 7 -1.759 1 -0.647 3 0.994 0 -2.289 17
2 -0.5850 -1.1356 -1.528 6 0.876 9 1.376 3
3 -1.173 1 -0.072 6 1.318 4 -1.1315 -0.466 0
4 -0.749 9 -1.574 4 -0.655 4 -1.598 8 -0.232 0
5 -1.5857 0.254 9 -1.2953 0.228 0 -1.159 5
6 -1.366 0 -0.2329 0.3330 -0.722 4 -2.403 0

Wli \WZi \W3,' \W4i'jlla%:€ 3 ?jio

FIFH BP # £ M4 SMCF A% M B BUA& I SMCF
JEAR B SMCF Al IIE R bR eI — 25 3 A8 7
MTEO~ 1 Z (8], Horh i /ME A 0. 090 6, e K1H N
0.959 0, it XHAEIAS 2B SMCF HiE 472500 —
AL FRAT B LS SMCF A5 ZE

FIH 5 BP #4245 SMCF A A5 759 48 [w] i
R, R, NDVI £ DVI i 40 AR5 XA 5 B 1l
ZICLR A SMCF Al AR AR &, % 56
DXHE 88 SMCF SEME AR A0 PR AR & | 337 2 04k
PERIE SMCF AR (SMCF,,) , BARAZANF
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Fig.3 Comparison of soil moisture content in farmland ( SMCF) estimated value and measured value by BP neural network (a) and mul-

tiple linear regression (b)
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