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   It is necessary to develop a method for efficient management to reduce the vegetation on the alternate bar in the 
Naka River with gravel-bed. In this study, the conditions needed to reduce the vegetation have been researched 
focused on the sandbar of 9km section which has few vegetation by using the two-dimensional flood flow and 
riverbed variation analysis. The authors have elucidated that it is important for not growing to design river width and 
cross sectional form with riverbed disturbance by the small-scale flood on an annual basis. Three improvement plans 
to reduce the vegetation were proposed to the sandbar of 8km section with large amount of vegetation. The authors 
showed that the third plan considering the flood plain used by inhabitants in addition to improvement of river width 
and cross sectional form is the efficient way to vegetation management in the alternate bar. 

 Key Words : alternate bar, vegetation, river width and cross sectional form, numerical analysis 

1)

5k 8k 2

 

8k

9k

- 181 -



4

H25 9

9k 8k

8k

9k

9k

8k 8k 8k

9k

8k 9k

8k

9k

2300m3/s

18k

0.03

2) 3)

7k

10k 20mm D80 60mm

60mm 20mm 7mm 2mm 0.6mm

5

0

20

40

60

80

100

0.01 0.1 1 10 100

0km
1km
4km
7km
10km
13km
16km

0k1k
2k3k

4k5k6k8k9k10k11k
12k

13k

14k15k
16k

17k

7k

JR

(mm) 

( ) 

9k

8k 9k

10k
7k8k9k

0

500

1000

1500

2000

2500

2013/9/4 12:00 2013/9/4 18:00 2013/9/5 0:00 2013/9/5 6:00

17.8k
7k
3k

H-Q

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

2013/9/4 12:00 2013/9/4 18:00 2013/9/5 0:00 2013/9/5 6:00

11.4k 
11.4k 
10.2k 
10.2k 
7k 
7k 
3k 
3k 

(m)

(m3/s)

- 182 -



9k 4

7k

7k

7k 10k

9k

8k

20 D80

60

9k 8k

20mm

60mm 9k

9k

D80

D80
4)

9k

9.0k 8.6k 230m

1

9k

D80

8k 8k

7.6k

10k
9k 8k 7k

10k
9k 8k 7k

 

10k
9k 8k 7k

( 20mm 60mm) 

10k
9k 8k 7k

 

 

h(m) 

U*(m/s) 

qB(m2/s) 

ΔZ(m) 

10k
9k 8k 7k

0

0.0003

0.0006

0.0009

0.0012

0

4

8

12

16

0 100 200 300

230m

(a) 9.0k 9k  

0

0.0003

0.0006

0.0009

0.0012

0

4

8

12

16

0 100 200 300

210m

0

0.0003

0.0006

0.0009

0.0012

0

4

8

12

16

0 100 200 300

260m

0

0.0003

0.0006

0.0009

0.0012

0

4

8

12

16

0 100 200 300

240m
20mm

60mm

(b) 8.6k 9k  

(c) 8.0k 8k  

(d) 7.6k 8k  

9k 8k  

(m) 

(m) 

(m) 

(m) 

(m) 

(m) 

(m) (m2/s) 

(m) 

(m2/s) 

(m2/s) 

(m2/s) 

- 183 -



8k

1

9k

1

9k 7.6k

5)

1 D80

8k

 

9k

8k 3

Case1

8k 7.6k

Case2

Case1

Case3 Case2

7.2 8.2k

Case3

9k  

3

3

H25 9

2 (H25 9

3500m3/s ) 3

H16 10 8100m3/s 2

 

H25 9

Case1

0
1000
2000
3000
4000
5000
6000
7000
8000
9000

0 10 20 30

H25 9
3500m3/s 3
H16 10

(a) 8.0k  

(b) 7.6k  

(c) 7.2k  

 8k  

0
2
4
6
8
10
12
14

0 200 400

Case1

Case2

Case3

0
2
4
6
8
10
12
14

0 200 400

Case1

Case2

Case3

0
2
4
6
8
10
12
14

0 200 400

Case1

Case2

Case3

0
2
4
6
8
10
12
14

0 200 400

Case1

Case2

Case3

(m3/s) 

(hr) 
  

(m) 
(m) 

(m) 

(m) 

(m) 
(m) 

(m) 

(m) 

(d) 6.8k  

- 184 -



Case1

D80

9k D80

9k

Case2

Case1 Case2

9k Case3

10k
9k 8k 7k

10k
9k 8k 7k

10k
9k 8k 7k

10k
9k 8k 7k

Case1 

Case3 
Case  

10k
9k 8k 7k

h(m) 

10k
9k 8k 7k

10k
9k 8k 7k

10k
9k 8k 7k

Case1 

Case2 

 Case 60mm  

10k
9k 8k 7k

Case1 

Case2 

Case3 
Case  

Case3 

qB(m2/s) 

ΔZ(m) 

Case2 

10k
9k 8k 7k

10k
9k 8k 7k

Case3 
8100m3/s -  

10k
9k 8k 7k

10k
9k 8k 7k

Case3 

H16 10  

10k
9k 8k 7k

Case1 

10k
9k 8k 7k

Case1 

h(m) 

ΔZ(m) 

 

 

10k
9k 8k 7k

3500m3/s 3  

10k
9k 8k 7k

Case3 

ΔZ(m) 

Case1 

- 185 -



D80

9k

D80

9k

Case1 Case3

3500m3/s 2 1 3

Case1 8k

Case3 7.6k 8k

7k

8100m3/s

Case1

Case1

3500m3/s

6)

Case3 Case1

3500m3/s

7k

Case3 8k 7.8k

8100m3/s

7k
7), 8)

 

9k

3

9k

1) : 

, 

, Vol.44, pp.843-848, 2000. 

2) Armoring

195 pp.55-65 1971. 

3) 
206 pp.59-69 1972. 

4) 
52 pp.643-648 2008. 

5) 

Vol.66, No.4, pp.471-489, 2010. 

6) 

Vol.16 pp.413-418 2010. 

7) 

Vol.18 pp.227-232 2012. 

8) 

Vol.18 pp.233-238 2012. 

0

2

4

6

8

10

12

0 100 200 300

3500m3/s 3

H16 10

0

2

4

6

8

10

12

0 100 200 300

3500m3/s 3

H16 10

(m) 

(m) 

(m) 

(m) 

(b) 7.8k  

(a) 8.0k  

Case3 8k 7.8k  

- 186 -


