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Abstract

The prediction of inflow can provide necessary basis for flood prevention, drought relief and water level
control in hydropower reservoirs. However, traditional prediction methods based on physical models
have a high demand for data and are difficult to apply when data is relatively scarce. The inflow series
has characteristics of nonlinearity and nonstationary. And the original data contains some noise. To
solve these problems, empirical mode decomposition (EMD) and long-short-term memory (LSTM) neural
network were combined to predict Youjiang Reservoir daily inflow, which made full use of the good fil-
tering property of EMD and the powerful nonlinear mapping ability of LSTM. Firstly, the EMD was ap-
plied to decompose the inflow series, then the LSTM was built separately for each component from EMD
for prediction, and finally each prediction result was superposed to obtain the final prediction result.
Meanwhile, a single LSTM was used as comparison. The results indicated that the EMD-LSTM model ex-
hibited better than the single LSTM in terms of the average absolute error (MAE = 29.46 m3/s), the aver-
age relative error (MAPE = 11.06%) and the coefficient of certainty (DC = 0.95). Based on the above re-
sults, EMD-LSTM has good applicability and obviously improves the prediction accuracy, which is of great
significance to guide the safe and economic operation in the future.
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Figure 1. The map of Youjiang Reservoir basin
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Figure 2. The daily inflow process of Youjiang Reservoir from 2017 to 2019
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Figure 3. The flow chart of EMD-LSTM
3. EMD-LSTM ?’ﬁ/y"]uujil

T R RL TR 45 R AT FETE R ER I, 5% OKSCTIRITE) , RA PB4 5% 2 (MAE) . P
7 (MAPE). Hi7E 1 2 E(DC) 7y 5%} Bi— LSTM F1 EMD-LSTM il 25 B3 4734

MAE = ?;‘Q —Qi‘ ()

0 G -Q
/oo

i=1 i

MAPE = (6)

—I||—\

DOI: 10.12677/jwrr.2022.111002 24 KGRI 7T


https://doi.org/10.12677/jwrr.2022.111002

T EMD-LSTM LY 145 VLK B HON e it = T

M:
p>

)
Q)

B, m¥s; Q ASLIM R ETIMHE, m¥s: T AETEBEL.

Il
iR

DC=1-1  ° ()

Q-
>

LOrO

M:

Q-

I
AN

=

X Q NS PER &, mYs; Qﬁ%&?ﬁﬂ'mﬁ)\ﬁu
4. ARER
4.1, EmALE

T TGN P i R 22 S 1 K BRSSO 18 AR SRS DL S A 4 0 2% | SR AR R EE AT
B, BRSO IEAT A A E, A S s@) k.

r_ Qt _Qmin
Ql Qmax _Qmin
A QANBE—ZFRINER R, HA/MIT0, X Q M B t SWMNFER R, m¥s: Quu s Quin 2751
NN PE e B B B K AE AR/ ME, m¥s

1.0

=

0.8 ? e

0.6 K

ACF

0.4

0.2

0.0

0 2 4 6 8 10 12 14 16 18 20
Lag

Figure 4. Autocorrelation coefficient graph of inflow series at
Youjiang Reservoir
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Figure 5. Partial autocorrelation coefficient graph of inflow
series at Youjiang Reservoir
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Figure 6. The decomposition result of inflow series by EMD at Youjiang Reservoir
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Figure 7. Comparison between prediction values of each model and original daily inflow of
Youjiang Reservoir in 2019
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Table 1. Calculation results of each model evaluation standard
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