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Study on the influence of wind speed on spatial distribution of rainfall

intensity in artificial rainfall experiment

GAO Kai"?, YANG Zhiyong'*>, GAO Xichao'?, XU Junjie'?
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China)

Abstract. Climate change and urbanization increase the frequency of extreme rainstorms, and laboratory rainfall
experiments can provide data support for the research of disasters caused by extreme rainstorms. Through laboratory
rainfall experiments and numerical simulations with different scenarios, the influence of wind on the distribution of
landing rain intensity was studied, and the reasons for the decrease of average rainfall intensity in the experimental
area caused by wind were analyzed. The results show that: (1) the wind will reduce the actual average landing
rain intensity in the experiment area, which is mainly due to the different drift distance of raindrops with different
particle sizes in the rainfall under the action of the wind field, resulting in the expansion of the ground rain area.
(2) The uniformity of landing rain intensity within the rain range is affected by wind speed, and the uniformity of
landing rain intensity decreases with the increase of wind speed. To improve the accuracy of experiment data, it is
necessary to consider the influence of wind and reasonably determine the experiment range in combination with the
actual conditions of the laboratory.

Key Words: rainfall experiment; wind—induced error; landing rain intensity; raindrop trajectory; Computational
Fluid Dynamics (CFD)
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Application of microseismic waveform recognition based on signal

time—frequency characteristics in rock burst prediction

LI Wenxu', CHEN Zuyu"?, TANG Chunan’, SU Yan', TANG Liexian’, HU Jing’, TAO Lei'
(1. State Key Laboratory of Eco—Hydraulic In Northwest Arid Region, Xi’an University of Technology, Xi’an 710048, China;
2. China Institute of Water Resources and Hydropower Research, Beiying 100048, China;

3. School of Civil Engineering, Dalian University of Technology, Liaoning 116024, China;

4. Hanjiang—to—Weihe River Water Diversion Project Construction Co. Lid., Xi’an 710010, China;

5. School of Mining, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: In the construction of deep—buried underground engineering, it is necessary to analyze the rock burst
risk in the construction process by monitoring and collecting microseismic signals. Due to the multiple interference
factors on site, a large number of redundant signals are mixed into the data, which greatly affects the efficiency of
rock burst prediction. To effectively identify the rock burst signal, this paper uses fast Fourier transform to
analyze frequency characteristics of microtremor/rock burst with other invalid signals, employs multiple input con-
volutional neural network method to construct the micro wave shape recognition model based on the signal time—
frequency characteristics, and realizes the effective identification of microtremor/rock burst signal. Based on the
microseismic monitoring data of Qinling water conveyance tunnel of Hanjiang to Weihe River valley water diversion
project, 3770 waveforms are used to test the model, and the model recognition accuracy can reach 96.1%. The
model compares the influence of different input methods on the prediction results, and for the randomly selected
100 microseismic events and 100 invalid events, the results show that the model with the time—frequency charac-
teristics of the signal as input has higher accuracy than with the time—domain or frequency—domain characteristics.
Key Words: underground engineering; microseismic monitoring; waveform recognition; frequency domain;

convolutional neural network
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