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Study on debris flows influence area and evacuation planning:
case study in Chitose-cho, Kameoka City,
Kyoto Prefecture, Japan
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Abstract

When sediment disasters due to heavy rain occur, debris flows may occur almost
coincidentally in close area such as Hiroshima disaster in 2014. From recent studies, houses
existence may change the influence area. However, local government often plan the disaster
reduction scenario on each torrent, and don't consider the houses influence. In this study, we
conducted debris flow simulation using Hyper KANAKO system in Chitose-cho, Kameoka
City, Kyoto Prefecture, Japan. We conducted simulation with and without considering houses
to determine the influence area and compared with designated hazard area. We also considered
the planned non-structural countermeasures safety on location and on time, such as evacuation
route and shelters. The results showed that there are both safe area and dangerous area in
designated hazard area. Prefectural road is not suitable for evacuation route. Some shelters
were safe but some shelters might face danger.

F—U— N R, BEHEM KRR V7 bR BEvIal—var

Key words :  debris flow, influence area, houses, evacuation planning, numerical simulation

b ORUHS RS R b R AR e A RRYA (3 N2 R

Graduate School of Agriculture, Kyoto University Department of Civil Engineering, Ritsumeikan University
P U R RS AL B R U S FE T

Kyoto Prefecture, Construction Transportation Disaster Prevention Research Institute, Kyoto University

Department, Sabo Division

S B B TH AR D L B R
Kameoka City, General affairs Department, Disaster
Prevention Division

65



66 WA - R AR - BRER - BRE RO TR R e L BRI K AR L v 7 MR ORET

1. (FUBHIC

HA & EN LA ERER 2T 507 FTE L
fERIRTE AR T 5 Hill b £\ WAAEL2 BRI &
B LAREEEREIL, BT BRI 5 1T F R
N HRDPLFHET 2 FESEE SN, 20144 8
HASEEE U728 B 1A 589 2 LR IR R oo+
WHEEITHRER S N7,

AR L BBEERICE, NYF— vy TE
PR R, BEEEIC X B T MRISEATEE E
B, F DI OIII RSB & R BT 5 4
BND Do WE, WHEEERIFRRIER X (L >
FV'— ) RERXE (10— — ) 2%E
THEE, WECR O KGR R B A A 212
BT & BN S 5% BRI AR S
BPRELR EORM ORI, BT HFRROLE
RHARLEOREIIERB L 2N LDE 0,

LA & 2B (DARmRIC X 5K, 18
HYFNE L 72§ ofEh i, ffiis s 2 v — 3
VOONHRTH b WETIIMIET -5 LY
Ialb—varyy AT AORERM < Ul (User
Interface) DFEEIZ L 5 ¥ A7 2 OF(EMED A L
Moy, REXERE L7-ME HEORER K ER
Bl OBFEDHES AT, FOF BN S
NTW A0 —F T\ 5O & K5 L
L7oMEH I B AL NS, Hsiadzasie L
ToHBHER Y 7 IOV THET L 22
TR,

FARE T, O R T T o 1A i fa b
Rt & %% & L T Hyper KANAKO ¥ A 7 481D
O TEAREMBY I 2L -2 a 2 FERL
7o MEITCTIE, REZEEOFEIC L LHEHMO
EWR, X E OIS EREEL 72, F2, v
7 MRRIZOWT, #EEREE L TEZE SN
E R MEEE T O VR R L7z,

2. MHRMEETESRMY

A BtV 72 Hyper KANAKO 3 2 5 4 T3,
WM O A EFHHET 5 —RITHEIRO AT
Sab—varoXHERIE (1) ~ (4) T
ENS,

JE R )T

u  ou oH 1,

—_— 4t Yy—=—9 —— ——

a &  pyh (1)
K- T EED T EBEREORER

%_._%h:i

a oo 0 (2)
T OEFEDLRIER

9Ch | oChu_; ¢,

a oo v (3)
TR O H

—+ib*0 (4)

C 2, h:URENE, u: ok, g EIINEE,
HiZHBHES CH=h+z z: WE& C: i
BRGUREE, t: R, C, @ IRHERRY O RTRIREE
p,, | VUAHHERE, o WREE AW, i RAE -
WRHETH 5o ZIRICHEILTIE, BEbTHm S %
BLXNE% 5D,

THRBRY I 2L —3 g R 2 B R
H ORI AW, WRA X OB - HE
FEHEEIL, AV AT ATEEBETVOZHML
T 5o T 7V CIE A O T AT A S,
W REGRE) (L), " F oI
BEEIHTE 5,

THEOFA - DS FTRAOLE - HEO
—EOFEH) FERBT 5123, B2 L 2 HTEOHH
%2 2 ILHRET (R A MO MIBE) O—k
TCHEIA S, B X BB ) 4
TASTE T 72T Th BB AT L2055
WICHHIE (R IR e &) & A |2 FRAT
T2 FESERT, S EERTOME DR
BIFCEEBLIEAET VI AREL TV S,
Hyper KANAKO T3 & ETVERHT A &
T, THEORE - B S ILE - HERE E TR
BINIRA DY AT L5 TWA,

2.1 ARMOBE

AR E L7 GRHF RE TTRT TiE, 150 1A
TGRSR E SN T 5o BMIXIHO Tl
ZRALICHENT S 2 X O (2T B R B AR S IE O
T, T OEHIT K ERH A 7R & L



B ICERE J. JSNDS 35 4§55 (2016)

67

THEIN TV S, IEIORFE L ) RHIZIZRE
AL, B L A IZEEAS CEET 5
(Fig. 1, 1-1513 M F5)o Fig. 10FF ML
R L YRS N L VTS, RO —EREE T
WHBEOIRITT S 255 T4 1 ERTH 5,
PRI 6, 10, 140 =IRFIL TR A AN S <
LHs D AR5 DS T2\ 2 & 2 S AT 2
WAL T, oM MR L LR & %
Bt L 720 MO SR L I L M B BE 25 2B 97 %10 m
AvvadT—5wFH L7, Fig. IR ES
ERET HHEOME (E &b o i XI5
ZH), A THET Ao RITHE, £

Fig. 1 Debris flow hazard zone designated by
Kyoto Prefecture and simulation target
area (1-15 shows the torrent number)
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Table 1 Torrent specifications and simulation settings

Torrent Basin Peak discharge Movable sediment 1D simulation 2D simulation point number

No. (km?) (m?®/s) (m?, including void) point number (flow direction X cross direction)
1 0.23 48.0 11,200 112 152 x 104

2 0.36 74.3 7,800 78 122 x 104

3 0.28 58.2 9,400 94 122 x 104

4 0.29 60.8 9,300 93 102 x 104

5 0.18 36.7 6,100 61 102 x 104
(6) 0.04)

7 0.10 20.8 7,600 76 102 x 104

8 0.07 13.7 4,700 47 102 x 104

9 0.07 14.0 5,500 55 102 x 104
(10) 0.03)

11 0.04 7.5 4,500 45 132 x 104

12 0.27 56.1 13,100 131 122 x 104

13 0.06 11.8 3,800 38 102 x 104
(14) 0.04)

15 0.19 49.3 10,300 103 102 x 104
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Fig. 2 Supplied hydrograph from upstream (1-15
shows the torrent number)

Table 2 Simulation parameters

Parameters/Variables Value Unit
Simulation time 600 s
Time step 0.01 s
Diameter of material 0.1 m
Mass density of bed material 2650 kg/m?
Mass density of fluid 1000 kg/m?

(water and mud, silt) phase
Concentration of movable bed 0.65
Internal friction angle 35 deg.
Acceleration of gravity 9.8 m/s?
Coefficient of erosion rate 0.0007
Coefficient of deposition rate 0.05
Manning’s roughness coefficient 0.03 s/m'/3
1D area interval 5 m
2D area interval 5x%x5 m X m
(flow direction X cross direction)

Table 3 Simulation cases

Case Houses condition
Casel Without houses
Case2 With houses
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Fig. 3 Result of maximum flow depth and deposition thickness
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Table 4 Debris flow arrival time at Prefectural road
Case 1 Case 2
Flow larger " Flow larger .
Torrent No. than 10 cm () Deposition (s) than 10 cm (s) Deposition (s)
1 180 190 180 190
2 300 300 290 300
3 220 290 220 290
4 210 240 210 280
5 150 210 170 250
7 210 270 200 260
8 190 didn't arrive 190 didn’t arrive
9 240 250 240 290
11 600 didn't arrive 600 didn’t arrive
12 240 430 260 470
13 230 440 240 didn’t arrive
15 170 180 180 180

Table 5 Shelter specifications showing from the north side and debris flow arrival time

Casel Case2
Name To;]ffnt thlzlrfvf()l acrrie(rs) Deposition (s) thll)vf()l acrfle(rs) Deposition (s)

Koguchi-Sho-Kaigisho 2 310 310 300 300
Izumo-daiku Assembly Hall 3,4 didn'’t arrive didn't arrive didn't arrive didn'’t arrive
Izumo Community Center 4 360 340 didn't arrive didn't arrive

Kitataniku-Lifelong Learning Center 5 150 200 170 230
Nakamura Farming Assembly Hall 78 didn'’t arrive didn't arrive didn't arrive didn’t arrive
Chitose-cho Community Hall 78 didn't arrive didn't arrive didn't arrive didn’t arrive
Eshimari Community Center 9 didn't arrive didn't arrive didn't arrive didn't arrive
Nanatani-gawa Outdoor Activity Center 11 didn'’t arrive didn't arrive didn't arrive didn’t arrive
Kokubu Community hall 12 250 440 290 didn't arrive
Bishamon-ku Lifelong Learning Center 13,15 didn'’t arrive didn't arrive didn't arrive didn’t arrive
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Fig. 5 Case2 result of flow depth and deposition thickness in 180s (left: flow depth, right: deposition

thickness)
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Fig. 6 Case2 result of flow depth and deposition thickness in 240s (left: flow depth, right: deposition

thickness)
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Fig. 7 Case2 result of flow depth and deposition thickness in 300s (left: flow depth, right: deposition

thickness)
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