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ANALY SIS OF FACTORS WHICH CONTRIBUTE TO RIVER-BED VARIATION
AT YOSHINO RIVER MOUTH

1 2 3 4
Kohji UNO, Susumu NAKANO, Gozo TSUJMOTO and Tetsuya KAKINOKI

1 651-2194 8-3
2 770-8506 2-1
3 651-2194 8-3
4 651-2194 8-3

To clarify the contributing factors for river-bed variations, numerical simulation and statistical analysis were
conducted. The study site is the Yoshino river mouth, Shikoku island, Japan. At first, under the unsteady flow
condition, 1-D numerical simulations on river-bed variations were carried out and the reproducible results were
obtained. Secondary, the empirical eigenfunction was applied to the simulation results and survey data, respectively.
Finally, contributing factors for river-bed variations were estimated by principal component analysis. Main results
are as follows; 1) The results of numerical simulation agree well with the topographic data, except for some local
scouring spots and 0-2km section.  2) The first principal component which is obtained by EOF analysis reflects the
effect of cross-shore sediment transport.  3) The river-bed variation at the Y oshino river-mouth can be described by
using top three principal components.

Key Words : cross-shore sediment transport, empirical eigenfunction, Yoshino river

catastrophic

5.5mm
3)

D 2)

(1) 4).5)

- 961 -



analysis section

500': ‘ Plane view
T :
z % :
-500; ‘ E
10 20
case01 o o o o o
€ [idal fluctuation case02 ° ° ° o —
& ol |Qn case03 o o x o o
g i case04 o x x o o
®10- i case05 X o x o o
§ | Iong’tudjnd section
) 10 20
X (km) 5,
-1 6)
AX At At
5 At
A < min [dle 5
1. oA o AX dt o
AR, M
ot ox
10,200 @n.H 0, , (de — F(%BV ox, gl ﬂ ©)
At oA ox oA oax ox Kk dt ), Bo(d-2)| op /ox oh/ ox
A t Q
X k? @
1966
-1
-1 5
1966 2002 37 2
5P,y n
ot ot
1 [10(0sB)
1-2 |:E 82( + Qg _Wficbi:| =0 ©) 10 50 90
- o A
P 50
qSJi
O 10 90 50 1710 2
Wy Rubey
Gi .
A n
P N34° 05'25" ,E134°
P 20'52"
on 1 [10Y (asB)
on 204 (a. —w.c.)|=0 4
ot +1—ﬂ, B X +Z. (qs.u Wflcbl) ( )

- 962 -



o ©°
3 3
c0 c -
o k=
3 2
g H—0— case01—e— case02 g H—0— case01 —e— case02 :
O || case03—*— case04 O |[—2&— case03—— case04
—O— case05 —0— case05
- T . T | - T . T |
1 1970 1980 1990 2000 1 1970 1980 1990 2000

2 2
g g
g H—0— case01—e— case02 . g H—0— case01 —e— case02 .
O |2 case03—*— case(4 O [~ case03—*— case04
—O— case05 —— case05
-1 y " y ] -1 y " y ]
1970 1980 1990 2000 1970 1980 1990 2000
year year
-2
O —o— cal.(case01) —— obs.
6) =2 (1-expl- ) ™ ooy —— s
(c) " 5
p=wshle ¢
K g=u.h/6
E .
-2 o
e .
S
0-2km 1990 g
o -
case0l case02 0-2km
0.6
case03 case04 5-10km distance from river mouth (km)
-3 CASEO1
case01
case05
-3
case01 10 11995
1980 10-15km 0-2km

- 963 -



20 T T T T T T T

—o—model(cont.=0.73)
—o—mode2(cont.=0.14)

D

101 = 101 —~—mode3(cont.=0.04)
g9 159 -
-10r- —e— model(cont.=055) |4  -10r i
—Oo— mode2(cont.=0.19)
—&— mode3(cont.=0.08) cal.(case01) 7
-20 ] ] ! ! 20 ] ] ] L ]
1970 1980 1990 2000 1970 1980 1990 2000
year year
-4 case0l
0-2km
@
2-10km 0-14km
3
-4 3
1966 2002
3
82 90
@
1) 2)
1
1
1
2 Z; G €
2 e >0 dc /dt>0
dc /dt <0
t dc /dt <0
_ Ci
z,(xt) Z
2, (x1)= 2,(xt)-2,(x) ®) . e
t X
G (t)
&(x)
z(xt)=2 g (tk(x) ©)
i-1
&(x) <dc/dt> <e>
<+> 0 F <> --> <->
c(t) e(x 1 (case0l) <> * <> > <>
G, & 2 G, &

- 964 -



—e—model (cont.=0.55)
-0.5}- | —o—mode2 (cont.=0.19)
—2—mode3 (cont.=0.08)

cal.(case01)

—e—model (cont.=0.73)
—O—mode2 (cont.=0.14)
—2—mode3 (cont.=0.04)

0 5 10
distance from river mouth (km) distance from river mouth (km)
-5 caseOl
3'0 s.x v T T T ZVObS.‘ T T T T T T
2} model(cort.=0.55) . mode3(cont.=0.08)
— 1k 7
g L
~ O- g I b
'1f 1 a4k ‘%%*Zﬁk? | ]
)k —e— 0-2km—o—2-5km [ —o 510km
I —— 5.10km ——10-15km 4 10-15km —a—10-15km
31970 ~ 1980 1990 _ 2000 271970 1980 1990 2000 2970 1980 ~ 1990 2000
year year year
3 T T T T 2 T T T T 2 T T T T T T T
I cal.(case0l) cal.(case01) | [ cal.(case01)
2+ model(cont.=0.73) 5 1 mode2(cont.=0.14) | mode3(cont.=0.04)
— 1 7 —_— — F
E 7 £ E |
~ O 4 N Of 1N OE—teegypantiane sesas o oy ]
g . i
L 1 i 1 |
oL ——0-2km —0—2-5km | X X t —o—0-2km —°>—2-5km
Z —o—5-10km ——10-15km A : —o—5-10km ——10-15km
1970 1980 1990 2000 2970 1980 1990 2000 2970 1980 ~ 1990 2000
year year year
-6 case0l
g , , — 5 -6 9
«é’ " Le—rhass of sand extraction | o2 )
£ 50004 —o—maximum flood flow 410000 £ 1
& 1 =
§ o
5 3 Skm
g 1000} 45000 2
£
é ] 2 1980 5km
g ol O Cvbmeden ° |, 8 1980
IS 1970 1980 1990 2000
year
0-2km
-7 0.1m/ 0-2km
0-14km
1973
1975
1980
5km
1985
0-14km

- 965 -



year
year
g
N

2 CnEn (m)

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

4 5 6 7 8 9 10 1 12 13 14
Distance from river mouth (km) Distance from river mouth (km)
-8 case01

0-2km

1980
1980
0.2m/ )

-7 0-2km

1975
1980 @)

30

® 3

1 2 (B)17360236

D
23 2
pp.27-47, 1984.
2)
Vol .8, pp.207-212, 2002.
® 3) ; . ,

, Vol.49, pp.1351-1355, 2002.

c(t) e (x) ? 113p. 1980.

5) [
13 ] 2002.
6)
17
pp.175-179, 1980
(2006.9.30 )

- 966 -



	header961: 水工学論文集,第51巻,2007年2月
	NextPage961: - 961 -
	NextPage962: - 962 -
	NextPage963: - 963 -
	NextPage964: - 964 -
	NextPage965: - 965 -
	NextPage966: - 966 -


