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Estimating Critical Stream Power by the Distribution of Gravel-bed
Materials in the Meandering River
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Abstract

The distribution of gravel-bed materials in mountainous river is formed by the process of deposition and
transportation of sediment responding to stream power of the latest flood that is over the certain scale.
The particle size of bed material was surveyed in the longitudinal points of river and detail points of a
specific meandering section and used to estimate the critical velocity and stream power. Yang's critical
unit stream power and Bagnold's critical stream power for gravel-bed materials increased with the
distance from downstream to upstream. Dimensionless shear stress based on the designed flood discharge
in Shields diagram was evaluated that the gravel-bed materials in most survey points may be transported
as form of bedload. The mean diameter in the meandering section was the biggest size in first water
impingement point of inflow water from upstream and the second big size in second water impingement
point by reflection flow. The mean diameters were relatively the small sizes in points right after water
impingement. The range of mean critical velocity was 0.77~2.60 m/s and critical unit stream power was
big greatly in first water impingement point. The distribution of critical stream power, range of 7~171
W/rnz, was shown that variation in longitudinal section was more obvious than that of cross section and
estimated that critical stream power may be affected greatly in first and second water impingement point.
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Fig. 1. Location Map and Images of Survey Points in Yangyang Namde River
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Fig. 2. Longitudinal Bed Elevation and Channel width according to Distance from the Junction of Hoo
River and Yangyang Namde River to the Upper Stream in 2002
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Table 1. The Designed Flood Discharge in Main Channel of Yangyang Namde River

. . Longitudinal | Basin area | River length Dzl .FIOOd
Point of Junction . 2 frequency discharge
point (km®) (km) 3
(year) (m”/sec)
Junction of Hoo river No.1 196.25 48.74 100 1,740
Junction of Jangri stream No.3~4 144.85 33.96 100 1,410
Junction of Goagy stream No.4~5 134.42 30.52 100 1,350
Junction of Asungjun sream No.5~6 109.56 26.71 100 1,130
Junction of Myunoukchi stream No0.9~10 88.06 22.93 80 905
Junction of Gajandonggy stream No.12~ 76.36 19.91 80 800

Main flow

Fig. 3. The Image of Main Flow and Survey Points of Ved Materials in Detail Sections for the Bend of River
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Table 2. Median Diameter, Mean Diameter and Gradation Coefficient according to Distance from Downstream,

Bed Elevation, Channel width, and Channel Slope

‘ Distance from Beq Ch?:mnel Channel Median Mean Gradation
Point No. downstream elevation width slope diameter diameter ..
(km) (m) (m) (m/m) (mm) (mm) coefficient

No. 1 0.0 5.2 493 0.00080 57 52 1.71
No. 2 13.0 575 154 0.01300 56 51 1.70
No. 3 14.0 65.0 147 0.00385 30 46 3.28
No. 4 17.0 86.0 108 0.00655 71 56 1.64
No. 5 19.0 104.6 110 0.00920 128 107 2.26
No. 6 22.0 128.6 66 0.00525 82 93 2.59
No. 7 23.0 139.6 62 0.01335 95 93 4.69
No. 8 24.0 148.8 69 0.01130 89 82 2.11
No. 9 25.0 158.7 51 0.01545 180 136 3.25
No. 10 26.0 1715 52 0.01700 197 152 2.38
No. 11 27.0 180.5 57 0.00915 92 93 341
No. 12 272 183.4 63 0.01410 280 181 2.78
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