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Abstract

This study examined how to determine the optimal sediment level in dam reservoir for efficient plan and operation of dam. Currently,
Korea is applying a horizontally accumulated method for sediment level estimation for the safety design of dam and so the method
estimated relatively higher level than others. However, the sediment level of dam reservoir should be accurately estimated because it is
an important factor in assessing life cycle of a dam. The sediment level in dam reservoir can be determined by SED-2D model linked with
RMA-2, horizontally accumulated method, area increment method, and empirical area reduction method. The estimated sediment level
from each method was compared with the observed sediment level measured in 2007 in Imha dam reservoir, Korea and then the optimal
method was determined. Also, the future sediment level was predicted by each method for the future trend analysis of sediment level. As
the results, the most accurate sediment level was estimated by the empirical area reduction method and the future trend of sediment level
variation followed the past trend. Therefore, we have found that the empirical area reduction method is a proper one for more accurate
estimation of sediment level and it can be validated by the results from a numerical model of SED-2D linked with RMA-2 model.

Keywords: Dam reservoir, Sediment level, RMA-2 & SED-2D model, Horizontally accumulated method, Area reduction method,
Empirical area reduction method
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Table 1. Reservoir characteristic factors

Non-dimension constant of
Type sediment distribution Remarks
C M N
I 5.047 1.85 0.36 Lake Type
I 2.487 0.57 0.41 Foot-Hill Type
I 16.967 1.15 2.30 Hill Type
v 1.486 -0.25 1.34 Gorge Type

Table 2. Reservoir classification by characteristics of reservoir topo-

graphy

Type s Remarks
I 35-45
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Table 3. Data of Imha dam

Classification Facility status
River & River system Nakdong river tributary Banbyeoncheon
Dam locaion Right Indongmyeon. Andong 5. Gyesnpsangbl do
Basin area (km?) 1,361.0
Total storage capacity (million m?) 595.0
Basin & Reservoir Effective storage capacity (million m’) 424.0
FWL (EL.m) 164.7
NHWL (EL.m) 163.0
LWL (EL.m) 137.0
Inactive storage (million m°) 84.0
Dead storage (million m°) 40.0
Dam type Multipurpose dam
Structure type E.CR.D
Dam Scale (m) Height 73.0, Width 515.0
Crest level (EL.m) 168.0
Volume (thousand m°) 3,423.0
Type Radial B12 m x H13.8 m x 4 gate
Overflow level (EL.m) 151.4
Spillway - .
Design flood (m’/s) 4,600
Design outflow (m*/s) 2,500
Generator type Vertical Francis
Generator facility capacity (kw) 50,000
Generator Rating head (m) 48.4
information Rating plant discharge (m’/s) 61.0
Design outflow (m%/s) 2,500.0
Maximum outflow (m’*/s) 5,300.0

J W 3 £

é Cheongsong-gun

Fig. 2. Location map of Imha dam
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Fig. 3. Simulated sediment level in Imha dam reservoir by RMA-2 &
SED-2D model (2007)
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Table 4. Reservoir topography & characteristics factor - Imha dam (empirical area reduction method)

Reservoir topography Non-dimensional constant of sediment distribution
Type Remark
S C M N
I 3.39 2.487 0.57 0.41 Foot-Hill Type
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Table 5. Comparison of the estimated and observed sediment levels

Methods for sediment level Sediment level (El.m) - 2007 Remarks
Observed 110.00
RMA-2 & SED-2D model 110.58
Horizontally accumulated method 113.70 Upstream of dam
Empirical area reduction method 110.25
Area increment method 111.95
Observed

114
Elevation(m) 113
112

111

110

Area increment method RMA-2 & SED-2D model

111.95

110.58

Empirical area reduction Horizontally accumulated

113.7
method method

Fig. 5. Comparison of the estimated and observed sediment levels
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Table 6. Comparison of present and future sediment levels estimated by each method

. . Sediment level (El.m)
Method for sediment level estimation Remarks
Present(2017) After 50 years (2067) | After 100 years (2117)
RMA-2 & SED-2D model 111.21 112.43 114.22
Horizontally accumulated method 114.78 118.53 126.48
.. X Upstream of dam
Empirical area reduction method 110.79 111.93 113.50
Area increment method 112.38 114.35 117.58
165.96 167.54 169.21
159.57 161.16 162.83

153.19
146.81

140.43
134.05
127.67
121.29
114.91
108.53

(a) Present

154.78
148.40
142.02
135.64
129.26
122.88
116.50
110.12

(b) After 50 years

143.69
137.31
130.93
124.55
118.17
111.79

(c) After 100 years

Fig. 6. Simulated sediment levels in Imha dam reservoir by RMS-2 & SED-2D model
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Fig. 7. Trend for the estimated sediment levels by each method
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