
 

THE EFFECTS OF RIVER BED GRAIN SIZE DISTRIBUTION AND  
GROUND SILL ON SEDIMENT DYNAMICS  

– A CASE STUDY OF MIDAIGAWA RIVER AND OOMUKAWA RIVER
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   Understanding to sediment dynamics, especially in upstream, is not sufficient to precisely estimate 
amount and component of bed load. In this paper, two tributaries - Midaigawa River and Oomukawa River 
- having the same scale in high-sediment-producing Fujikawa River basin are compared. Flume experiment 
is held to clarify characteristics of mixed sand and influences of continuous drop structures. Thereafter how 
alluvial procedure determines riverbed materials and results to differences in grain size distribution is 
identified. 
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(1) 3)

(1) 

 
qBk (m3/m/s) σ
ρ pbk k

u*ck dk (m/s) u*

(m/s) τ*k dk τ*ck

τ*ek  
u*ck Egiazaroff 4) (2) (3)
 

 (2)  

(3) 

2) 
 

   
 (km2) 75 74 

 (km) 18.8 16.4 

 
 1/33 1/24 
 1/31 1/38 
 1/51 1/54 

 
 

  ,  
 A1 A2 A3 B1,B1’ B2,B2’ B3,B3’ 

 0.025 m3/min 
 1/17 1/20 1/25 1/17 1/20 1/25 
 1/17 1/21 1/26 1/28 1/34 1/43 

τ*R 0.23 0.18 0.15 0.14 0.11 0.09 
Fr  1.45 1.30 1.16 1.12 1.01 0.90 
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A
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d 
(mm) 

 
 

qBk  (m3/m/s) 

A1 A2 A3 B1 B1’ B2 B2’ B3 B3’ 

12 0.02 0 0 0 0 0 0 0 0 0 
8 0.08 4.89 x10-5 6.99 x10-6 0 1.40 x10-5 6.99 x10-6 0 0 0 0 
4 0.22 8.81 x10-4 2.52 x10-4 1.26 x10-4 9.08 x10-4 5.10 x10-4 1.33 x10-4 1.68 x10-4 3.49 x10-5 1.40 x10-5 
2 0.21 6.16 x10-3 2.40 x10-3 1.47 x10-3 5.02 x10-3 3.84 x10-3 1.54 x10-3 1.47 x10-3 3.28 x10-4 1.89 x10-4 
1 0.25 5.56 x10-3 1.96 x10-3 1.55 x10-3 5.26 x10-3 4.84 x10-3 1.59 x10-3 1.87 x10-3 3.77 x10-4 2.31 x10-4 

0.5 0.18 3.67 x10-3 1.35 x10-3 1.42 x10-3 4.84 x10-3 4.14 x10-3 1.53 x10-3 2.13 x10-3 4.89 x10-4 2.73 x10-4 
0.25 0.04 3.14 x10-4 2.66 x10-4 3.84 x10-4 1.86 x10-3 1.38 x10-3 9.15 x10-4 1.18 x10-3 3.70 x10-4 2.73 x10-4 

 1.66 x10-2 6.23 x10-3 4.95 x10-3 1.79 x10-2 1.47 x10-2 5.71 x10-3 6.82 x10-3 1.60 x10-3 9.78 x10-4 

qBk  / qBk

d (mm) A1 A2 A3 B1 B1’ B2 B2’ B3 B3’ 
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
8 0.04 0.01 0.00 0.08 0.04 0.00 0.00 0.00 0.00 
4 0.20 0.10 0.10 0.90 0.50 0.26 0.33 0.20 0.08 
2 0.95 0.64 0.70 2.88 2.20 1.54 1.47 0.72 0.41 
1 0.46 0.27 0.38 1.54 1.41 0.78 0.92 0.37 0.22 

0.5 0.26 0.17 0.31 1.28 1.10 0.69 0.96 0.44 0.24 
0.25 0.06 0.10 0.25 1.45 1.08 1.23 1.59 1.01 0.74 

 0.38 0.25 0.36 1.57 1.29 0.87 1.04 0.51 0.31 

(B) (A)  

d (mm) B1/A1 B1’/A1 B2/A2 B2’/A2 
4 1.03 0.58 0.53 0.67 
2 0.82 0.62 0.64 0.61 
1 0.95 0.87 0.81 0.96 

0.5 1.32 1.13 1.13 1.58 
0.25 5.91 4.38 3.45 4.45 

 1.08 0.88 0.92 1.10 
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(7)  
 

(7)

   M5 O6 
 (m) 0.3 95 70 

 (mm) 1.58 19 77 
 1/34 1/55 1/65 
 (m) 0.01 0.19 0.93 

(mm) 

4 48 195 
2 24 97 
1 12 49 

0.5 6 24 
0.25 3 12 

7)

    (m) (m) 
2014 10 6 9:40 0.51 1.07 
2009 10 8 8:00 0.72 1.28 
2008 8 28 18:00 0.08 0.64 
2007 7 15 8:00 1.04 1.60 
2006 7 19 13:00 0.63 1.19 

 0.60 1.16 

8)
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