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Fig. 1 Deformation prediction modeling process of

concrete dam based on EEMD-AEFA-LSTM
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Fig. 2 Layout elevation of tension line measuring points
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Deformation Prediction Model of Concrete Dam Based on EEMD-AEFA-LSTM
CAO Meng-xi"", ZHENG Dong-jian™"
(a. College of Water Conservancy and Hydropower Engineering; b. State Key Laboratory of Hydrology-Water
Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: Reasonable data mining and accurate prediction and analysis of concrete dam deformation monitoring data
are the key means to ensure the safe and long-term operation of the dam. Due to the impact of environmental variables
such as temperature and water level, the dam deformation time series has periodic, nonlinear and other change character-
istics. Existing intelligent algorithms can not capture the nonlinear relationship of sequences well, A concrete dam de-
formation prediction model based on EEMD-AEFA-LSTM model was proposed. Ensemble empirical mode decomposition
was used to effectively decompose the deformation time series. The long short-term memory network model optimized by
the artificial electric field algorithm was used to predict the decomposition components and reconstruct the prediction re-
sults. The deformation monitoring data of EX16 and EX24 measuring points of a concrete dam were selected for predic-
tion research. The results show that the prediction accuracy of the EEMD-AEFA-LSTM model is significantly higher
than that of the AEFA-LSTM model, PSO-LSTM model, and GA-LSTM model. The average absolute error, mean
square error, and root mean square error of the prediction results are the minimum values, providing a new way for accu-
rate prediction of concrete dam deformation.

Key words: ensemble empirical mode decomposition; artificial electric field algorithm; long short-term memory net-
work; concrete dam; deformation prediction
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Research on LID Measure Scheme in Old Urban Area of

Northwest Region Based on SWMM Model

WANG Yuan-yuan', LIU Bi-yun®
(1. Gansu Branch of Ningxia Water Resources & Hydropower Survey Design & Research Institute Co. , Ltd. ,
Lanzhou 730030, China; 2. CSCEC AECOM Consultants Co. , Ltd. , Lanzhou 730030, China)

Abstract: Continued land development around the world has accelerated the construction of impervious surfaces,
thereby changing the hydrological cycle of the natural environment itself, resulting in frequent urban waterlogging disas-
ters. Due to its own limitations, the old city not only cannot reasonably utilize rainwater resources, resulting in a waste of
rainwater resources, but also is often in the predicament of flooding every time when it rains. Taking the Nandajie area of
the old city of Xifeng District in Qingyan City, Gansu Province as an example, the construction effect of different LID
measures in each return period was simulated through SWMM modeling. The best LID measures suitable for the study
area were selected. The results show that the reduction effect of the combined measures is the best, the reduction rates of
the total runoff and the peak runoff are over 68. 71% and 68.90% , respectively, the peak time is delayed between 10-15
minutes, and the reduction rate of the overload of the pipe network decreases with the increase of rainfall return period.
The research results provide reference for optimization of LLID measures in the old urban areas of Northwest China.

Key words: sponge city; the old urban area; SWMM; LID





