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PREDICTION OF SEDIMENT HAZARDS ZONE IN THE RESIDENTIAL AREA
WITH CULTURAL HERITAGE IN KYOTO CITY
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A preliminary study is conducted to propose countermeasures for residential areas with cultural
heritage as well as for residentia area against sediment hazards such as landdlide and debris flow,
focusing on part of Kyoto City. Firstly, the spreading of residential area in Kyoto City is discussed
using both a latest topographic map and an old map published before about 90 years. Secondary, in
order to obtain the simple and physically reasonable methods for evaluating the sediment hazards, the
validities of predictions obtained using the governing equations of mass point system for soil block’s
dynamics is confirmed in terms of the calculated results using 1 D. governing equations of debris flow
and the data obtained by field investigations.

A critical line of sediment hazards zone predicted using momentum conservation equations of mass
point system suggests that occurrences of sediment disaster are inevitable in present residential regions
and, additionally, several cultural architectures are located in sediment hazards zone.

Key Words : flood disaster, landslide, debris flow, hazards map, cultural heritage, Kyoto city

1
1
1950 50
1950
35 1960 18 1970 8
1980 5 1990 1
2 1982 1983
1990
2004 7
10 9 21 10 23 2
2,3
1 100 mm
120 mm
2

- 895 -



1932

1909

1909

1788

@)

1909
1930

1909

#® World cultural heritages Scale
i paintings 0 5000 m
& sculpture .
& craft products

& handwriting and historical documents
& Architectures

*ls

5y i ol "‘-.'. g
e B

Edge of urban area ' 1
in1999 =—

5)

2
2
0,
0,
6)-10)
10)
2)
2
dh 1 E
= ()
dx 2kcv
E:l 1_£ E 2
dx k C. )V

- 896 -



_(o-p)

¢ g cosétan g,

A Al(Ih)
k=05 ¢
X E
O ©
d/dt =vd/dx

1 3 E f,

8), 9), 11)

% =c tan(6-6,) (4)

(o-pk ,

tané, =
N - pl+1

ang

S

f, = %{kd %(1— e)cve

N

e d
k, =0.0828 k, =0.16

©)

®)

@

10), 12)

vav_ gsing — lo=p)c gcosh tang,
d x m
f. v
Pl ()
Prkh
6 vV X

v’ﬂ = cos&{tan@ —M
dx

(0—pk+pum%}

- 897 -

Run-out distance (m)

IENV-ANS

()

k(c-pl+p
V=v/yfgh xX=x/h
7
7 1
tand < M tang, (8)
(c-p)c+1
8
1 2
13)
4
©)
(6) ()
00 ¢ 1 D. aralysis
0 - Eg. (6) ’

0 50

100

Run-out volume in unit width (m)



2(m)

350 + | | |
- § : position of occurrence of mass movements | !
0L VAN S . e |
3 i |
1 250 + |
10), 14) 6 i |
0,=30° 200 f- o AL N
3 | Kotaki (R) |
fy=5> k=05 ¢=34 0 =265 gcm3 | | ® |
150 + | | |
p=10gm3 C =052 C=04 €=085 ! ! !
d =20 cm C 1 1 l
0 100 e e e iy
u 0 50 100 150 200 250 300 350
1 Distance from Miya-river(m)
4
z(M)  Kiraracreek
300 + Position of occurrence
10° m? i Deposition of mass movements
i
1 i l
250 +
i . Xg= 71.0 m (g¢i=5 cm)
200 |
2004 9 r
29 21 L Prediction
150||||=||||=||||=||||=||||=||||=||||=
15) 0 50 100 150 200 250 300 350
m Distance (m)
M) Kotaki (R
21 250 ®
[ Deposition
i (measured)
29 200 T X 66.0 m|(d=5 cm)
9 10 i | X~ 55.2m
120 mm 760 mm L oS
150 + .
, — Prediction
100-||||=||||=||||=||||=||||=||||=||||=
7 0 50 100 150 200 250 300 350
Distance (m)
4 5
4 5000 1
5
Takiya (R) 2 Xy (6)
Kotaki (R)
Kotaki (L) Kirara creek

- 898 -



@)

'Deposition’
(6)
h=2m d=10cm c=052
3 €))
d=5cm 30°
10), 16)
® 6
Xy
(6)
(6) ;
d
h=2m 6
| =20 m 10m 1909
5
3 5 h=1m
1P h=3m
(6)
I 500 m |
r = i (s ]
J0 o
s =
- 2~ Edge of Urbanized area

g~ (1999
£ e

h=1m —
h=3m =
; \
LW —1. oy
—
x

i Edge of Urban

— = i Y 2

( 1/25,000 4 )

- 899 -



@

2

1909

21

COE

1909

10), 17)

1) 2005

2) Egashira, S, T. Itoh and Kaushal Raj Sharma: Distribution
of cultural heritages and residential region in sediment
hazard zone, Proceedings of the International Conference
on Monitoring, Prediction and Mitigation of Water-Related
Disasters (MPMD), January 12-15, Disaster Prevention
Research Ingtitute of Kyoto University, pp. 667-672.

3
35 3  pp.119-127 2005
4) 2001
5)
pp. 12-17 2005
6)
Vol. 55 No. 3 pp.
33-42 2002.
7
317 pp. 79-81
1982

8) Egashira, S., K. Miyamoto and T. ltoh: Constitutive
equations of debris flow and their applicability, Proceedings
of the 1st International Conference on Debris Flow Hazards
Mitigation, ASCE, pp. 340-349, 1997.

9

41 pp. 789-794 1997

10) pp. 144-145 1999

11) Egashira, S., N. Honda, T. Itoh: Experimental study on the
entrainment of bed material into debris flow, Physics and
Chemistry of the Earth (C), EGS, Voal. 26 (9), pp. 645-650,
2001.

12) Egashira, S. and K. Ashida: The dynamic behavior of a soil
block on slope, Proc. Int. Symp. on Erosion, Debris Flow
and Disaster Prevention, Sept., Tsukuba, Japan, pp. 249-
254, 1985.

13)

1999 6

1) pp. 83-102 2000
14) Itoh, T., K. Miyamoto and S. Egashira. Numerica
simulation of debris flow over erodible bed, Proceedings of
the 3rd International Conference on Debris-Flow Hazards
Mitigation, pp. 457-468, 2003.

15) 2004 9 29 21
Vol. 57
No. 4 pp. 48-55 2004
16) 57 7
26 A pp 117
1983
17)

Vol.49 No.3 pp.11-19 1996

2005.9.30

- 900 -



	NextPage895: - 895 -
	NextPage896: - 896 -
	NextPage897: - 897 -
	NextPage898: - 898 -
	NextPage899: - 899 -
	NextPage900: - 900 -


