
A CASE STUDY OF THE FISH HABITAT CONDITIONS 
IN A BEDROCK CHANNEL 
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 In the vicinity of Asahikawa City of the Ishikari River, the zone of exposed bedrock has been increased due to the 
degradation of alluvium. We surveyed the fall habitat of tribolodon sachalinensis and stone loach (Barbatula 
barbatula) in both bedrock and alluvial beds. Based on survey results, we made the SI(Suitability Index) concerning 
with flow depth, velocity and substrate, and compared the WUA(Weighted Usable Area) before and after the bedrock 
is exposed. The planar distribution of water depth and flow velocity required for the evaluation of the WUA was 
calculated by 2D numerical simulations. The analysis results showed that the WUA of tribolodon sachalinensis has 
been reduced 66%, and the WUA of stone loach has been reduced 81% by bedrock exposing. The analysis results 
also suggested that the change in water depth and flow velocity due to the narrow inner channel formed by bedrock 
incision has a great influence on the WUA. 

 Key Words : bedrock river, PHABSIM, 2D numerical simulation, tribolodon sachalinensis, stone loach

1) 1991

2002
2)

3)

- 85 -

Takuya INOUE, Masaaki YANO, Michihiro HAMAKI, Naoshi TAKAHASHI, 
Mitsuaki YONEMOTO, Kazutake ASAHI and Akashi ITO

1



2

4)

(1)

(2)

2

160km

163km 4

157km 160km 163km 166km 10

14

1 30m2

20 10 18 21 4

33.80m3/s 18 33.25m3/s 19

31.81m3/s 20 29.92m3/s 21

50 21 35m3/s

PHABSIM5)

5 7

/ /

1

SI

SI

PHABSIM

2

2

Run1 2 iRIC

Nays2D6)

20 10 20

31.81m3/s 21

10m

5m

157km 166km 9km

20 21

Run1 Manning

Manning-Strickler

21

61

66.7

1

g
k

n s
m (1) 

nm Manning ks g

1 4

55mm 3 (1)

Manning 0.031

7)

15mm 45mm

45mm (1)

0.025 Manning

- 86 -



2

Run1 21

Run2 53

Run2 Manning Run1

0.031 0.025

Run1 Run2

50 21

Run1 Run2

2

2

WUA WUA
WUA(v, d) WUA(v, d,

s) 2

ji
ji

jiji dSIvSIAdvWUA ,
,

,,,   (2) 

jiji
ji

jiji sSIdSIvSIAsdvWUA ,,
,

,,,,   (3) 

i, j
A i, j i, j SI(v)i, j SI(h)i, j SI(s) i, j i, j

10

10cm

5cm 15cm

0.1mm 0.1-20mm

20-50mm 50-100mm 100-200mm

200-300mm

0.75m 30-90mm

0.9-1.2m/s

0.25-0.50m

SI

0.9-1.2m/s 0.25-0.5m

SI SI

SI

0.3-0.6m/s

2

1km

SI

Run1 H21

2

Run2 S53

56 Run2

Run1

56 21

0.05m 0.75m 0.05m

0.75m

0.3m/s 1.5m 0.3m/s

1.5m/s

0.05m

2

21

53

53 21

WUA
WUA

WUA(v, d) 53

- 87 -



0

50

100

150

0.0 0.3 0.3 0.6 0.6 0.9 0.9 1.2 1.2 1.5

(
)

(m/s)

0

50

100

150

0.05 0.25 0.25 0.50 0.50 0.75 0.75 1.0 1.00 1.25 1.25

(
)

(m)

0

50

100

150

30 60 60 90 90 120 120

(
)

(mm)

0.00

0.25

0.50

0.75

1.00

0.0 0.3 0.3 0.6 0.6 0.9 0.9 1.2 1.2 1.5 1.5
SI

(m/s)

0.00

0.25

0.50

0.75

1.00

0.05 0.25 0.25 0.50 0.50 0.75 0.75 1.0 1.00 1.25 1.25

SI

(m)

0.00

0.25

0.50

0.75

1.00

SI

SI ( )

SI ( )

SI ( )

SI ( )

a) Run1(H21)

b) Run2(S53)

(m/s)

157km 160km 163km 166km

a)

b)

c)

a)

b)

c)

- 88 -



0.0

0.5

1.0

1.5

2.0

2.5

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

(m
/s
)

No.

1
2
3
4

1
2
3
4

1
2
3
4
5

1560000
1620000
1680000
1740000
1800000
1860000
1920000
1980000
2040000
2100000
2160000
2220000
2280000
2340000
2400000

0

120000

240000

360000

480000

2160000

2280000

840000

0.0 0.05 0.05 0.25 0.25 0.50 0.50 0.75 0.75 1.00 1.00 1.25 1.50

(m
2 )

(m)

Run1(S53) Run2(H21)
2400000

2040000

1680000
1740000
1800000
1860000
1920000
1980000
2040000
2100000
2160000
2220000
2280000
2340000
2400000
2460000
2520000

0

120000

240000

360000

2160000

2280000

720000

840000

0.0 0.3 0.3 0.6 0.6 0.9 0.9 1.2 1.2 1.5 1.5

(m
2 )

(m/s)

2520000

2400000

0

120000

240000

360000

480000

600000

720000

840000

(m
2 )

0.05m

WUA

WUA(v, d) 507,715m2 287,742 m2 43%

WUA(v, d, s) 505,433 m2 172,716 m2 66%

WUA

WUA(v, d) 144,199m2 57,453 m2 60%

WUA(v, d, s) 143,693m2 27,851 m2 81%

21 43%

60%

WUA(v, d, s) 53

21 66%

81%

8)

5cm 10cm 0.5m

0.5m

1.5m 9)

1.2m

SI

10)

11)12)

53 WUA(v, d) WUA(v,

d, s)

43%

23%

60%

21%

2)

2)

a)

b)

c)

- 89 -



0.0-0.05m

0.75

90mm

0.9 1.2 m/s
0.25 0.50m

53 21

21

WUA WUA
66%

81%
WUA

NPO

1)

8 101-104 2004

2)

Vol. 12 No. 1 57-66 2009

3)

B1( ) Vol.69

No.4 I_1039-I_1044 2013

4)

15 321-326 2009

5)

6) iRIC http://i-ric.org/ja/ 

7)

17

77-82 2011

8)

VII-049 2010

9)

2001

9)

11) Gary Parker

B1( )

Vol.70 No.4 I_1039-I_1044 2014

12)Wohl, E.E., and Ikeda, H. Experimental simulation of channel 

incision into a cohesive substrate at varying gradients, Geology 25, 

295-298, 1994. 

                      

- 90 -


