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Abstract This study quantified the sounds of riffles and pools in natural rivers and conducted a comparative analysis
of the frequency and sound pressure per flow velocity. The surveyed area was Namdaecheon basin in Yangyang-gun,
Gangwon-do and the sounds of a total of 23 sites were analyzed. A hydro microphone was used to measure the sound
and analyze the data using an acoustic analysis program. The location was also selected at places with minimal
ambient noise and the measurement points were the depth of riffles and pools. The results revealed an average
difference of 0.515 m/s for flow velocity at 8 riffles and 15 pools. The difference in sound pressure occurred due
to the flow velocity. In the case of sound pressure, it was measured at an average of 176.8 dB for riffles and 168.2
dB for pools, demonstrating a difference of approximately 8.6 dB. Furthermore, in the case of maximum sound
pressure, riffles showed a constant range between 200 Hz and 250 Hz, while the pools exhibited maximum sound
pressure at various frequencies from 200 Hz to 1,000 Hz. This revealed the ecological stream reproduction,
development of preferred sound sources for aquatic life, and design of structures.
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Fig. 1. Flowchart of this study
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Fig. 2. Type of river bed of riffles and pools
(a) riffle (b) pool
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Fig. 3. Survey area location

Fig. 4. Sound measuring device

Fig. 5. Target of measurement(riffles)
(a) site 1 (b) site 20
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(b)

Fig. 6. Target of measurement(pools)

(a) site 18 (b) site 23

Table 1. Survey area location and flow velocity
Site | Sort Lat. / Long. D(j:;h VelocFii;W( mis)
1 Riffle | 37.53577/128.36533 0.12 0.571
2 Pool 37.53579/128.36535 0.80 0.040
3 Pool 37.53573/128.36529 0.92 0.138
4 Riffle | 37.53589/128.36521 0.20 0.565
5 Riffle | 37.54139/128.36406 0.14 0.630
6 Pool 37.54138/128.36411 0.56 0.226
7 Pool 37.54138/128.36413 1.06 0.084
8 Pool 37.54138/128.36412 1.04 0.051
9 | Riffle | 37.54173/128.36497 0.11 0.940
10 | Riffle | 37.54177/128.36498 0.47 0.800
11 | Riffle | 37.54170/128.36497 0.30 0.560
12 Pool 37.54172/128.36497 0.26 0.170
13 Pool 37.54162/128.36499 0.47 0.180
14 Pool 37.54172/128.36515 0.30 0.200
15 Pool 37.54175/128.36495 0.16 0.240
16 Pool 37.54164/128.36497 0.30 0.260
17 Pool 37.54167/128.36500 0.12 0.130
18 Pool 37.54166/128.36499 0.22 0.280
19 | Pool 37.54173/128.36498 0.66 0.100
20 | Riffle | 37.54159/128.36512 0.18 0.637
21 | Riffle | 37.54162/128.36508 0.12 0.560
22 Pool 37.54166/128.36504 | Above 2m 0.020
23 Pool 37.54160/128.36513 | Above 2m 0.030
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Table 2. Sound pressure and flow velocity in riffles
Maximum Maximum .
Site sound pressure | frequency Flow(n\]//es])omty
(dB) (Hz)
1 178.0 200.0 0.571
4 179.0 250.0 0.565
5 177.0 250.0 0.630
9 174.5 200.0 0.940
Riffles 10 177.0 250.0 0.800
11 175.1 200.0 0.560
20 177.0 250.0 0.637
21 177.0 250.0 0.560
Averages 176.8 231.3 0.658
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Fig. 8. Frequency compared to maximum sound

pressure in riffles
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