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River Hydrological Prediction Method Based on GCNN- LSTM
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Abstract: Aiming at the problem of low prediction accuracy in river hydrology. a distributed automatic collection system for rain-
fall and hydrological information was designed using Internet of Things technology. A method for predicting river water level and run-
off based on graph convolutional neural networks and Long Short-Term Memory ( GCNN-LSTM) network models was proposed.
Firstly, the main factors affecting river hydrology were identified through analysis, and the rainfall information within the watershed
was composed into a grid based two-dimensional graphical matrix. Then, a GCNN-LSTM prediction model was proposed, using a
two-dimensional graphical matrix containing rainfall information as input to the network model to obtain the spatiotemporal distribu-
tion characteristics of rainfall and hydrological changes in the watershed. Finally, the proposed GCNN-LSTM prediction model is used
to train the historical hydrological data of the Yinghe River in Zhoukou City, Henan Province, then the trained network is utilized to
predict the test set dataand and get a high-precision results of runoff and water level, and the RMSE, MAPE, and MAE of the runoff
prediction results are only 17. 09 m* /s, 1. 68% , and 8. 57 m® /s, respectively, while the RMSE, MAPE, and MAE of the water level
prediction results were only 0.32 m, 0. 65%, and 0.29 m, respectively, compared with other prediction methods, which demon-
strates superiority and has a great significance for the scientific and rational utilization of water resources and flood control and disaster
reduction.

Keywords: river hydrological prediction; internet of things; rainfall; graph convolutional neural networks; long short-term

memory; water level and runoff
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4 IKALTRM 5 22 AN 48 bR

T 7 % RMSE/m MAPE/% MAE/m
TCN-Attention 1.95 3.83 1.70

MD-CNN 1.00 2.06 0.91
GCNN- LSTM 0.32 0.65 0.29

INF 4 BEEREE N, A SR B 5 A A 3 R K
fi4EHRAE RMSE, MAE #il MAPE = A48 4% b 9 {8 o & 5t
IV AN R 0.32 m, 0. 65%F10.29 m,

LR LRTIR . AR SCER A T Oy vk 5 A 5 kA LR
TR, JE— 20 ULEE T HR R 0 T AR Y R 4% B 0 o i
b TR HR VT 9 A K AL RAR T
4 HRIE

T AR (R R G K SCTIIN ARG BE SR T I R T
T oA = Bk SR AR R G R AR I R R K SCROHE . JF T
T GCNN-LSTM W 4 658, B % A 250 5 B 7R 5 7K SC 22 4k
P ZS R AE . ROWE R R T TN AORS B . AR SC LA R A R 1
T A BRI RGN G, SRAEILIR 5 AT 11 B R R0 UK
SCEUE . X ER B GCNN-LSTM W £ B8 B #4712k, fig
% AR % S 1% 8 T S VA A b T AR O R K A, T
B EL M RMSE, MAPE il MAE 43X A17. 09 m’/s.

1.68% M1 8.57 m’ /s, WM KALE5 R K RMSE. MAPE Fi
MAE 43 %{¥ 2} 0. 32 m, 0.65%F1 0.29 m, [&Hf, 3%
AR o Y1 S 3 7T LA )T 2 R At T g K S Y g
Sk BRI R A FH K B N B TR BT S A5 T AR A TR o B K
&L
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