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i OE: TRV 2016—2019 4F 10 em IR 50K 5 B SN/ B , ARG I 2 45 (LSTMRE IS5 & BEH LR AR
FITEE, JFRT HHOK SRR, 45REN . LSTM BN 6. 12, 24, 48 h J& iy T AR & /K B T 4 77 AR 2% (RMSE)
IYHIN 0.22%. 0.28%. 0.38%. 0.54%, PeE ZEURDIHN 0.99., 0.99, 0.98. 0.96, 1 6 h UM, MEFFRLULT A BlIS%S
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Application of Long/Short Term Memory Neural Network in Soil Moisture Multi-time

Dynamic Prediction

FAN Jiazhi'?, TAN Shigi’, LUO Yu', ZHUANG Xiangyu*, ZHOU Wei', LUO Man'

(1 China Meteorological Administration Training Centre Hunan Branch, Changsha 410125, China; 2 Key Laboratory of Hunan
Province for Meteorological Disaster Prevention and Mitigation, Changsha 410118, China; 3 Hunan Meteorological Service
Center, Changsha 410118, China; 4 Senpro Mechanical & Electrical Co., Ltd, Shanghai 200122, China)

Abstract: Based on the data set of hourly soil moisture automatic observation at 10 cm depths from 2016 to 2019 in Changsha
Hydrometric Station, the neural network of Long/Short Term Memory (LSTM) combined with random sampling learning was
used to carry out multi-time prediction of soil moisture. The results showed that RMSE of prediction in 6, 12, 24, 48 h was 0.22%,
0.28%, 0.38%, 0.54%, and coefficient of determination (R%) was 0.99, 0.99, 0.98, 0.96, respectively. The prediction accuracy was
better than Autoregressive Integrated Moving Average (ARIMA) model except the 6 h, the deviation was stable and no abnormal
value appeared, the prediction accuracy was far better than relevant studies. The results prove that the feasibility of accurately
predicting in soil moisture dynamics based on LSTM model, provide computer technology and means for accurate irrigation and
drought warning, and data support for the formulation of water resource management policies by government and research
institutions.

Key words: Long short-term memory; Soil volumetric moisture content; Meteorological factor; Multi-time prediction; Precise
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Fig. 1 Model structure of LSTM
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Table I Model structure of LSTM for soil moisture prediction

BEIZHC KA WARERA WdEs S8

1 LSTM (None,48,13)  (None,48,48) 11904
2 Dropout  (None,48,48)  (None,48,48) 0

3 LSTMI (None,48,48)  (None,48,48) 18 624
4 Dropoutl  (None,48,48)  (None,48,48) 0

5 LSTM2  (None,48,48) (None,48) 18 624
6 Dropout2 (None,48) (None,48) 0

7 Dense (None,48) (None,4) 196
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Fig.2 Time series diagram of soil moisture
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%2 LSTM 5 ARIMA #EE B &R
Table 2  Fitting effects of LSTM and ARIMA models

2 (h) LSTM # AL R b LSTM 7 I3 4 ARIMA BIEI IR AR
MAE(%) RMSE(%) R MAE(%) RMSE(%) R MAE(%) RMSE(%) R
6 0.079 0.123 0.989 0.133 0.220 0.968 0.087 0.196 0.965
12 0.090 0.140 0.986 0.172 0.285 0.943 0.144 0.330 0.906
24 0.111 0.173 0.977 0.239 0.385 0.888 0.237 0.595 0.743
48 0.135 0.226 0.962 0.348 0.542 0.769 0.410 1.126 0.425
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Fig. 4 Prediction effects of LSTM in 4 steps
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