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Analyses of Riverbed Changes and Physical Disturbance
Evaluations by Weir Installation in a Reach

ABSTRACT

The hydraulic characteristics and the patterns of riverbed change had been analysed by HEC-RAS simulation in a reach of Cheong-mi
river with and without weir. The corresponding physical disturbance had been evaluated with the method suggested by K-water (2008).
The occurrences of low physical disturbance score coincide with the corresponding high bed changes by weir installation. The effects
of physical disturbance coincide with the patterns of riverbed change along river reach which shows riverbed change is the important
factor to physical disturbance. In case of installation of additional weirs at up and down stream sections of no disturbance effect by the
existing weir, no physical disturbances occur in certain sections with confirming the appearance of the similar disturbance scores
between the simulation results of with and without additional weir installations. In case of installation of additional weirs at up and
down stream sections of disturbance effect margins by the existing weir, physical disturbances occur at every section. In case of
installation of additional weirs at up and down stream sections within disturbance effect by the existing weir, low physical disturbance
scores are given at every section because of superposition of disturbance along river reach. The physical disturbance would be
minimized such that the additional weir is installed with sufficient distances of no disturbance and bed change effects along river reach.
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Table 1. Physical Disturbance Evaluation

Evaluation Index Score Evaluation
Epifaunal(bottom)substrate /available cover Channel alteration 200~160 Excellent
Embeddedness Frequency of riffles (or bands) 160~120 Good
- - — 20 points for
Velocity / Depth regime Bank stability cach 120~80 Fair
Sediment deposition Vegetative protection
Channel flow status Riparian zone 80-0 Poor
Local River l National
' Sectlon Rlver Secfm ]»
Fig. 1. Cheongmi River Basin and Reach Investigated
Table 2. Simulation Conditions for Hydraulic Characteristics and Bed Changes
Duration of Simulation Upstream ].3.oundary Downstrean? Boundary Sediment Transport Sediment Budget Rem
Condition Condition Formulae used
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Curve Inflow
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Table 3. Cases of Riverbed Change Simulation and Disturbance Evaluation

. . . . . Weir Construction
Classification Simulation Scenarios .
<distance(m) from downstream>
Case | Before weir construction -
Case I1 The existing weir 3465
Additional weirs 1.0 km apart from up and down stream sections of no disturbance effect by the
Case 11 P P and cown ST Y 625, 3465, 6295
existing weir
Additional weirs apart from up and down stream sections at the end of disturbance effect by the
Case IV P P ream sect Y 1595, 3465, 5285
existing weir
Additional weirs apart from up and down stream sections within the disturbance effect by the
Case V P P reai see Y 2145, 3465, 4755
existing weir
70 }Bed Change without Weir } H
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. Bed Elevation After 5 years 35
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Fig. 2. Bed Changes and Hydraulic Characteristics before and after Weir Construction
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}Comparison of Bed Change during 1 year}
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Fig. 3. Comparison of Bed Changes
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Fig. 5. Physical Disturbance Evaluation with Existing Weir

Table 4. Physical Disturbance Evaluations with and without Weir

Physical Disturbance Evaluation
. Without Weir With Weir
Distance from Initial Bed After 1-year After 5-year
Downstream(m)
Score Condition Category Score Condition Category Score Condition Category

6750 158 Good 155 Good 155 Good
6250 162 Excellent 153 Good 156 Good
5750 155 Good 157 Good 158 Good
5250 157 Good 156 Good 155 Good
4750 151 Good 154 Good 155 Good
4250 158 Good 114 Fair 110 Fair
3750 150 Good 95 Fair 96 Fair
3465 Weir
3250 152 Good 128 Good 111 Fair
2750 156 Good 141 Good 132 Good
2250 152 Good 146 Good 148 Good
1750 154 Good 151 Good 152 Good
1250 154 Good 152 Good 153 Good
750 155 Good 154 Good 154 Good
250 157 Good 155 Good 153 Good

Average 155 Good 144 Good 142 Good
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Fig. 6. Bed Changes (Case IlI)
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Fig. 11. Physical Disturbance Evaluations
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Table 5. Comparisons of Physical Disturbance Evaluation with Additional Weir Construction

Physical Disturbance Evaluation
Distance from Without Weir Additional Weir Construction
Downstream(m) Initial Bed Case 1II Case IV Case V
Score | Condition Category | Score | Condition Category | Score | Condition Category | Score | Condition Category
6750 158 Good 91 Fair 150 Good 150 Good
6250 162 Excellent 112 Fair 149 Good 150 Good
5750 155 Good 139 Good 98 Fair 136 Good
5250 157 Good 144 Good 103 Fair 98 Fair
4750 151 Good 153 Good 119 Fair 93 Fair
4250 158 Good 130 Good 131 Good 106 Fair
3750 150 Good 94 Fair 95 Fair 88 Fair
3250 152 Good 122 Good 117 Fair 95 Fair
2750 156 Good 138 Good 130 Good 90 Fair
2250 152 Good 150 Good 111 Fair 94 Fair
1750 154 Good 155 Good 98 Fair 114 Fair
1250 154 Good 107 Fair 118 Fair 126 Good
750 155 Good 99 Fair 128 Good 136 Good
250 157 Good 129 Good 149 Good 147 Good
Average 155 Good 126 Good 121 Good 116 Fair
160 —
i / /S~
~_ / ™~ V4 \
N [ NN / A
N A \/ N
Distance (m)

Fig. 12. Comparisons of Disturbance Evaluation
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