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Impact of sample size on the log-law fitting of vertical velocity distribution in open-channel flows//CHEN
Xingwei'?, LIN Bingqing', LIN Musheng' (1. College of Geographic Science, Fujian Normal University, Fuzhou 350007,
China; 2. Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China)
Abstract: In order to investigate the impact of sample size for open channel vertical velocity distribution measurement on
the log-law fitting, 110 measuring points were arranged within a 0. 2 times water depth in flume experiments. The vertical
velocities were collected with a laser Doppler anemometer (LDA). Based on the relative equidistance principle, 11 sets of
velocity of different sample sizes generated from the 110 velocity measurements were used to conduct statistical analysis.
The results show that the vertical velocity distributions agree well with the log-law formula. The fitted friction velocity,
integral constant, statistical variables and variation coefficient obtained from log-law fitting vary with the size of the
samples. With the sample size increase, these parameters tend to be stable which is consistent with the statistical law of
large numbers. It can be concluded that a certain sample size is needed at its measuring point to accurately reveal the vertical
velocity distribution. According to the present test, a sample size of about 50 is necessary for a reasonable fitting result within
0.2 times water depth when the measurements are uniform distributed with same interval in the vertical direction.
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