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Abstract

On July 15, 2012, debris flow occurred in Nanjo, Kameoka City, Kyoto Prefecture
due to heavy rain. There were some small landslides, and deposit on riverbed was

eroded by the additional water created debris flow. In the Nanjo area, debris flow

traveled for about 0.5 km, destroying houses and flowed down along the road. One

house located downstream of the torrent, was hit by debris flow directly and caused
huge damage. This paper describes the outline of debris flow disaster based on field
survey. This study also conducted numerical simulations using the KanakoZ2D debris
flow simulator to determine the influence of houses on debris flow flooding and

deposition in Nanjo area.
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Fig. 1 Map of Nanjo area and photo taken
point, dash line shows the debris flow
direction (This background map data
is distributed from Digital Japan Web
System)

Photo 1 Nanjo No.l area photo (Landslide)

Photo 2 Nanjo No.2 area photo (Bed erosion)
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Photo 3 Nanjo No.3 area photo (Bed erosion) Photo 6 Nanjo No.6 area photo (Damaged
house directly)

Photo 4 Nanjo No.4 area photo (Bed erosion) Photo 7 Nanjo No.7 area photo (Damaged
house)

Photo 5 Nanjo No.5 area photo (Reservoir Photo 8 Nanjo No.8 area photo (Downstream
construction) road)



20 A R - OBRHE - ORI SPRR244E 7 TS SRR AR T R e T IR AR L 7 TR o MRS

—YOOURHE S L BE L 2T H B, — T,
Fig. 1 CREAI T F /-0, 1B - HEARED
FEELZZHHTHY, BEY I 2L -3 T
TRTTHE E L TRIEL TV b BEREEO IO
fBid, TR SCE N O MY IR S TV B 5
i CThH L, SROKETIE, HESOTRIC
i 5720z B L7212, (s~ At
O - BERE L Tz, ST
TWRJUHEB S L CEME R G L /2. Fig. 1PICHE
BMEHITRLADE, TAROHE T AMTH 5,
—RICHIR CIEFERIB > TRBILTB Y, K
TCHIR CIE AL ORSBIEHE 520 54 LT i F Tl
LT, OWEEZTRBICHEE L7250

SIE, fRAEICRE TN AL, TIST Tl
EEIANIZ 2 D129 TRED - HERE L 720

THROEEBEZZ SO (Photo 1) 25, #
MO F CRBALC, BRI B R B
(S ORI A S B O K £
D7) w7z MEWE & IIE % Fig. 212787,
IRTENERR X, AL TIEN 3m Th Y
T MENEOHNE ZATIEF L THo 720 —
Ji, TR CTHRBIEDSKE < % 2 HEFTCIE, R’k
TEHE S I 2m mia Th - 72,

ALV OMN T mm BEOHM 27 b O
ML L, @ 5@ F TOEETITM A AR 720
THL0IMBEORELT A XDLDLHFIEL
Twb, GIIRLZZFEEYO TRIZBWTHOT
RY FIE OB K RKREOFHLIZE TO.3m FEED
BRI T LT 525, @R ToORER HaE K
E<CTCO ImBETH 7,

WAL, 72oMbofEmIcd o nizns, #HK
FEODR, TOERE TR T L TELLTSE
), ®TIXEKOEIFZ Vo 1PN IZERE L TEIL
L CTWEDONHERE STz,

A S, RSO B B O /N S
b0 THY (Photo 1), TFiIZHEEIZfE> TRk
PRARED 1 -3m M TR 2 - 2R R S
(Photo 2-Photo 4). it ® HiI1IZ 72 S fE e
L, DTtz Photo 50 & 9 2 ASEEAE L
720 PO TIZ Photo 61278 T A D
T RBEPGAT Do TIZEBIRVISTHT L

oI, L) MK LAERENROND
(Photo 7)o ZD THDEHIZE TIL L, b=
MARDSHERE L 72 D25 Photo 8205 50 TH %,
COREITIS, KETHEARKRMY I 21—
araFEiiT b,

3. MERWMREWNREL L ARBED

Jab—2Ya ~BEYPEERL T~
BMEMXENSRE LT, WHIARY I 2L —
% Kanako2D" % WV CHEY I 2L - a v %
S0 L 720 Kanako2D & GUI & 322% L 72U A
My Ialb—47T, BAREO—KICFHED2S
WKM7 EOFRAFE E TO RITEIE 2 HAERIIZ
T 5 2 LR, WA RE L AR % S
FT5HIENTEDL, SHOMETTIE, FETFIC
AL L CW 7SR IR O &Y E, T8 - KkE T
TANEMHSETLESTVALD, EFE LRV,

31 BEYHOFE

SROFEETIE, FEIC L > TREOHFIERK
S N7 EESHOEHR VI - A - K
B L7z AR SN T WD, TILE T,
THBEOILE - RGBT 28I, KES
EORIKMIZ BT 2HEEM L ZET S LidT L
ACEED STz, RS, TAROMT - Wik
P a2 0, WETF—45 28Tt m Ay v
TR T AT — A v ¥ 2 \THEBOR R &
INHTLELHY), FEOEELMY AL L
WKLo T2720TH 5,

LA L, OB BT 0 o LT
THREBOEEEXZE L HREA»ITTbhiTw
5, ANk B 50, ki TR T
7 v 7 ADFIER R EH ORI B/ L ChE
EW OB EY ANz, HARIBE T & P25
EHRGIOBGE % FEM LT, fEWEEE LS
FEREDERLETVE VI EREIELN TS
B, EBRTOMERITIN TRV, —F, F4
SURIT 5V, RE % & OMEY O Mk
MIES 2R TR EBL TB Y, HEWL»E
T 2 AT AL A5 2 & R
HEEW OB EHICB W CHRERAERIICEL S S



HARSEERE J. JSNDS 33-1 (2014)

21

&, RERLHOMARBEO L5 I AR TS
DYiENH LT ERIMEL, FRTHHEREL T b,

WYLCH, AERTAREEY I a3
FERT LB, KRB EOEETOREY O
BAEELLFFAPRE SN TVDLY0% R
OFFRM & Il L CIRFIRBAR (e LUF, 3
T %08 - HERE R A RIS 9 A FE S L Cw
20505, WRHOEEIZBWT LB E2A
MEE EL I EDLVHARL, R RE-T
Wk,

REEClt, THBOREOCRENGEL %
WAL, REDPHFIETDHED 27— AZon
T, WEXEY O MR = i E S S Y Rl
Ialb—varaEl T, RBMETEIT-o7,

3.2 EtHEEH

M4 X D MIESEM1E No.l (Photo 1) fi i %
FHSEBAAG S LC, BIMEARE SR L 2o
DUZJIIER (Fig. 2), FRETE O SR A & 4
ez 7— & 2 JCIERK L 720 Fig. 12T
R L7z AROSEA - REIXE (890, 5km) & —
WICEHEEFAE S LT, 2B T E N/ sE
% ZWRJtEME RIS E L7z,

R T mm 2 50. 3m B F TIL Wiz
o THET 55, Kanako2D Tld—HRE % xF
K LT HDOT, SROME TN TiRE T

BL7-0. Im 2CFNE L LR L 72,

P W2/89 A — %1 Table 112773, 3
ORI SHEE L 72/8F A — % DAbE (Ex. 7
£ - HERDEREE R AR TS S
N5 ERLEY R FEE LT, B, RFGETT
7N Fa s 5 7, iEsEEE T, 5
EHROPRECEETIEL SR CTIRE L2 TV
FO—2THY, ZOBEHERPSHOKED L
TxHHTLIDOTIELVWEEZ T,

w
ey
o

N
N\
A\
T~
\
190 \

o] 100 200 300 400
Di from upstr (m)

~N
o
o

N
N
o

N
u
o

N
@
o

Elevation(m)

N
=
(=]

-
S
o

-

~

- N\
— 7\~ — —r—r
I N AN S
v \
LN

River width{m)
& A b o N & oo

o

Fig. 2 Longitudinal profile and river width of
the torrent

Table 1 Simulation parameters

Parameters/Variables Value Unit
Simulation time 900 s
Time step 0.01 s
Diameter of material 0.1 m
Mass density of bed material o 2650 kg/m’
Mass density of fluid (water and mud, silt) phase p 1180 kg/m’
Concentration of movable bed C « 0.6

Internal friction angle tan ¢ 0.7

Acceleration of gravity 9.8 m/s’
Coefficient of erosion rate 0. 0007

Coefficient of accumulation rate 0.05

Manning’s roughness coefficient 0.03 s/m"
Number of calculation points 89

Interval of 1-D calculation points 5 m
Number of 2-D calculation points 113 x 145
Interval of 2-D calculation points 5x%x5 m X m
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downstream of 1D simulation area
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Fig. 6 Result of deposition thickness in 2D area at 90s (top left: no house, top right: with houses, below
left: no house in zoomed figure, below right: with houses in zoomed figure)
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