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Extraction of Runoff Component from Stage in Tidal River
Using Wavelet Transform
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Abstract

This research applied to Wavelet transform that have soft resolution time and frequency area for
stage of Hadong?2 station in order to extract to discharge component by rainfall and tidal level
component by tide. Approximation component(A6) of last level for wavelet decomposition displayed the
biggest energy value 87.77%, and detail component(D3) energy value was 10.70% with periodicity of
semidiurnal tide type(about 12 hours). Also skewness, kurtosis values of D3 have similar to tidal
level of Yeosu. Approximation component(A6), Detail component(D6, D5) for Hadong2? stage was
runoff component, and detail component(D4, D3, D2) was tide component according to effect of tide.
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Fig. 1. (a) Scaling Function and (b) Wavelet Function for the Present Study(‘db10’)
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Fig. 3. Geographical Location of the Target Area.
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Table 1. Descriptive Statistics for Using Data
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Table 2. Correlation Coefficient for the Each Using Data

Hadong?2 stage Songjung stage Yeosu tidal level
Hadong?2 stage 1.000
SongJung stage 0.308 1.000
Yeosu tidal level 0.884 0.065 1.000
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Fig. 5. Discrete Wavelet Transform and its Approximation and Detail Components for

Hadong? Stage Data

Table 3. Periods, Energy Values and Statistics Analysis for Each Levels of Discrete Wavelet Transform
for Hadong? Stage

O | o) | o | ows) | oy | Mox | M | Mean | SOEET ) Skowness | Kutosis
D1 2 0.3421 2.9231 0.09 058 | -0.51 | 3.44E-06 0.07 -0.48 10.30
D2 4 0.1711 5.8462 0.20 0.63 | -0.84 | -2.68E-06 0.10 0.01 4.84
D3 8 0.0855 11.6923 10.70 204 | -191 | 9.42E-05 0.76 0.01 2.31
D4 16 0.0428 23.3846 0.95 113 | -1.23 | -1.27E-04 0.23 0.05 3.51
D5 32 0.0214 46.7692 0.16 092 | -1.04 | 987E-05 0.09 -0.34 32.09
D6 64 0.0107 93.5385 0.13 0.73 | -055 | -3.83E-05 0.08 0.68 1850
A6 ” ” 4 87.77 451 172 | 2.16E+00 0.31 3.81 23.01

Table 4. Correlation Coefficient for Compounding an Each Component from Wavelet Transform
for Hadong? Stage

Compounding an each component from wavelet transform for Hadong?2 stage

A6 D6 D5 A6+D6 A6+D6+D5 |A6+D6+D5+D4
Songjung stage 0.868 0.136 0.110 0.874 0.871 0.733

D2 D3 D4 D2+D3 D3+D4 D2+D3+D4
Yeosu tidal level 0.049 0.885 0.247 0.919 0.917 0.912
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