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Study on the Numerical Simulation of Debris Flow due to Heavy Rainfall
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ABSTRACT :
this paper the watershed is divided to apply rainfall runoff and to estimate debris flow integrating flow and soil

In spite of many numerical analysis of debris flow, a little information has been found out. In

article. We use the contour data to extract spatially distributed topographical information like stream channels
and networks of sub-basins. A Quasi Digital Elevation Model (Q-DEM) is developed, integrated, and adopted
to estimate runoff based on marked one. As a results, it has been found out that the debris flow was close to
observed flow hydrograph. Because debris flow is finished in 30 second, it is important that we have to prepare
its prior countermeasure to minimize the damage of debris flow. The GIS-linked model will provide effective
information to plan river works for debris flow.

Keywords : River planning, ArcView GIS, Basin model, Runoff characteristics, Debris flow

Pioln] WAL o oM ENFO) 5ES F

1A 2 o] U7k= 0] ek olthitoh 9 Miyamoto, 2002).

FAA) A 2k AT} ol thal st

Ao A 29 9 AF 550 mek A Abe] Ao sjlo] web BolEl Ashr} flomw 7zke] A
Yo wM of7|E = BEAF o) il Ak AIE BEUE EAF 7E, i 2 HH9 Ao
A a7t AR A AV Ha ik ey BEAR] o= HAE 453 5 gl 9ol Itk Ashida, 1987).
s AA7EA] L A o] WA i Ee] EARFE AR sl EAse Bk 348k

O

“I?‘
) gl €174 0ol ST Qo) Lol g @, oIS SFOw EYNYOmM 1 Fiwr} 2
EARS 55, HA0) B ATl e 2 gk 2 F7h AR GO R 55 S =Y
A nEAE ol galel EARE Az Aol Bl Ol HEE 2D Hol BAR £akE Aol o)

e LS A LR A B
e e sk A AR S,
ol oL
[e)

] 3 4(kang723 1 @hanmail.net)

389



ol EARE HZATIA Ak o] 2H EARE &
7L 27 o] Ao o) 27 ek ofsh
EAFE 20 F MR AFE 5 Aok shie
Lo B FAWHE THf] B A%o
FEA] §EoR TS Welt). o] 55 A4
St WPEEsh 43 FEske] A Ei B s
spgulske] Aol wldshs T el BE5o) )

VA5 PP 5

i

dr 1> ro lo

1

TN

2 7Pgstel A
ore] HA&Ee Bk T

21 733 34

B olvs dael] 9§ A4 5B (29 1]

o trebdl uke} o] FA| FAA| ==

58k 4 olE EUiE £ &

el A, aela A BEAE T A

2 3 1 BEARF 55 e Us 5 9
FAREEA T 7} AfroloR 34 9

743 = 232 kimenatic wave 9] AR F
“ 9 FAHAE ArcView GISE ©]-8-3]

=33l o5 Edl® 3 BEAR ol RYs

e o
ul
o
=2
1o,
%
[o o i

22 379 E%

AT dldAQl ZHAE frele] Thejabie dde] A
3AFE A F kel A%t FFEE g
86.73km’, =A% 16.70kmel AW a3 o)t} st Ak
e F2 AR PAH a1 FEHOR W 7
A 57 A B Fegfo] AbAls] 9lon FAEA 9] 2
FaL AT 3 ARl A s 5 Ut

Zct

200611 79 15 QAT 7Lt Lo g R EA
Ul A 9= (2™ 219k ol 7€ 129 171mm, 13
A 12mm, 14U 74mmSlor I FA] A=
178mmE 7] 538t ek vja7h e 79 159
10-11A] 2] AlZE F ) 79+ 48mm, 3A1ZE F o] 745
ZF2 110mmE 7| Z33th A 9= Eo] E3k%
glol] =alA sh A& Aol oJgk 2
9D AT e FRE dolo] R

] 9 AR FXA=(CADAR)

EAE

|




Ay
_x_l

oy

Br
o

23

& 4

3]

Ulo
o
i
3l
o
K
=
._AO
o
=5
o
B
o
0|
o
ol
]
oF
AR
A
ol o
T o
3
T3
e~
M ol
35
o~ T
o -
g N
iy
0
g i
o) N
ol KB
< M
7 °

7}
i

E.%(Lumped model) ¥} 2 2% (Grid) 3=
(Distributed model)=. -

[

=
5

A

Al

s b S W

7F Ay
&, 2008).

=
T

[

AR

[

B
o

| 7€ 142

3} 2006

7

0

-

2 GIS(Geographic Information

[¢]

System)714€] Wz okge] Axe] 277}

Q5]

2934 thell 714

5
1A Ao ZAT S se A5 161,

mo
T L.

307 0 2 o)A

=
- &

3

5]

el

o
o) Ee

1557+ A2 Yelske

o

200

180 |

160 -

g Mo

B 120
T
o

100

80

L2006 78 11-7& 20)

SE(2005E HAl)

o = =
o 2N 7

PRI 84

5

[O8 3] EMFIL 2

391



FyAolet & = Qlrh & mEe] A8 Al 7HAt
2 A3e] Pk SHelA B shdo fEd%d
o] g1 sl AAPE I MRt e AZ A< 4
S WS ol 9Om Afele] Bt Aol gt
B8 S5 Bl QAR AT oEI] T AT
o 2 ATAGS] BAT A] AT Yo FE T
ARE AT Ao Brk oluld hHozRY w
A7) A 1 RS H15E HolA o 54l
wheb Af-9(Sub-basing o= T o] SAHRY
(Kinematic model)= 283} oM =& A8 A Q3

FrAgdS v o] #Estqith
1) Kinematic model-> -4 2] Aol A
ZEANA FRE FYHE FF

2L

il

)
3%

2 o

lo

o

i o
(%
V)

= ﬁ]APo}UE Afre] L ol .
2) v AFA[H 412 Fr el Afre[1d 5]
o] st o}ﬂr«l TES YHshs A9 AR

Newproj.shp
«  OQutlet
River.Shp
[ ] watershd.Shp

}»Z

R Merge)to] stLhe] afrelol
Mol S27h shte] SR

3 AEHE 7 afe A Sy

2 AToIH ] FeARE Fr AL S

22570] 2006 7 AL FH ] TRV ARE ©
ARt o) Al wE &

Sl 19 e ] o
& Hfr}s}r| HE]—C:% ey pe =4 9% ax
(kinematic wave)= 2-8-3}AT}

[08 6] = 7Hel 427t gHFsl0] siLtel 422 EHasio]

Jo N
ol
@
rir oll
)
40 on

[O8 5] F7Hel 2RH0| SAl0| BFREN F/olske +=

(28 7] 489 L +20) S8 ¥ R5 A 24

392



A% 290 e BAR f39 A
<E 1> 3? RERZEQ AHXE <EEF] ¥EA>
oS | 9AG) | A4 | sadolm)
1 12 0.17 1075 90 + 5 (ulM) = ghsinb,— ghcosﬁba—h -
ot ox ox pr
2 04 0.22 1238
3 05 0.11 394 .
71, g8 7HEE, 0,313 A AR x50
4 02 0.07 279 ] )
5 12 0.14 2326 "/l:% 7“0/‘]'7—1'190, X;—oﬂ EHfSH :‘,:;5} }\o}‘%‘% F ?:5_} Y'—’ZTQ-E
6 15 02 2928 FH AST A Zolzz 34,
7 29 0.13 2305
_ 0z
91, :90+tan 1_6_
<A AP >
A a9l o] Bishe thga 2ol ZEd = Qlrh
h 24y << L)g=ah” e mEel e
ot ox
22 L E=0
A7 £ AZE, x APA FRE o2 RE ] AR, 4 ot
T, ¢ AP SE T FE e TR LARE Ao,
o, m: 247t 580 545 vEh= A A5 S5
.
% A Maming®] AFUAE AMHOR 4 >4 %
&t o] A vkt Ak
31 e A4
Kinematic wave . &S +99] X3 EA ol 9A] A
N gl 2 AAS BAst 2006 72 15 A3 F5-
. . o j -
o71A, I AP Tl N APE O] Al & slol=g2 gz [(2¥ 819 2tk Atd 7
¢ FEFE S8mR ol FEATE AHFI2 07
<AHA] BFEF> o _ o= 5
2 /M AE o] gl o3 =% BmisET E
oW 00 A AP E AT A o] 89k AT FES dnkAe
ot T 10 =x=1L) 2 A A A7 Benr BN AR
Q=acw" AAAZE o] F7HA W] Hargkel 65m's=E 813
=
AleE2 sEHO
25 EArEd 2L 32 EAMYES 38 R
<FtE A&
EX /= 21X (kinematic wave) S ZH-E 3 -+
oh 8 TR [29 919 2ol dHeo] A Al Y
ot | oz o ZM EARO 3 ferals sk 9%
sfol= TS Feigith
A71A, M=uh, w S50 T At F7 E 12 e FRA] 22 o2 EARO] Hyt 91742 10mm
HA S5 5% FEC H4F PRGE dY, 2 M AR AA9e 98 {32 ATRE T
ol M 3027t AXtelr| 2 stlen 1 Avs (1Y
<qiApel A&A> 102 1112 2ok BAF fraol o3 7)) 2943
7 7(Takahashi and Tsujimoto, 1984)%} H]uLs|] B, B
olch)  2lCM) _ e A77} fralelel AR o) e Sle 13
X

393



(L/s)

e

o

70

60

50
_ =
2 40 £
e £
N 2
e 30 o

20

Saturated sand Debris flow

(13 9] EARY 28 e

60000

50000

40000

30000

20000

10000

394



o

24 gloit 2 A melAgel e 20

=
| E0150] 25%° ol22M = BEAF 5

oz

o\ _m’oZi
)

o}
3
T AL ARt dgdvet dadk Ad
Aoz Yepdth, BEAF §E2 o9t o]
= st deiE Fol7] 93 e
88l0] 712 dvk BEAF &l o
APER7E QLo R B ATl A e EA
SIS R
o] T FFAA] gk vk ARk, 9
Bgol fllom T2 s} {3
7

ol
Aoz A A,

32,
rl

2
lo

],

o

=

2
rlr

ol
P

flop BN

1
il
=
i

2 oY & du e 9

fu do Kt oo U oo M o O Hr B
e 2 X N O
i
U

o2 W
N
>

otk

tlo

" rr
i

44 &

7ol e AEAFR ] B8 gol) B FH <
ARt FEEA b obd @A) v 9ot
B ATNNE BN 4E IS T BIRHER
Poh EAF 45 22 A5t 35 5
o ¥ ATE Eate] Qoixl W§L ok thest
2k,

i
Hu

o
9 Sl Al Bekste] 7

E
i b

fu Lz Ho FN
Hu
[l
2
tlo
of
o
2

Abe ARYS wolor] ENF 3] T ol
Ao}

A S §EF SE Ao e} @5
AFAAe) shegu] A olel] diat Az Fol

g a3}

3) BEAF we Ay =l F8 714 B 20-30
Zk] AQFR] gkon g o]of W I Fol
7] e AP A dlge] Folrutt Fasit

4) BEAF 20 tigh 3 AFAd= o] Ay
wof QA Sdo} Bl o] vl EA SRR &5

of,
o

8, 2007, 79 FRAGE] Age] fHE vA=
SHAGISEHS], 15(2), pp.147-158.

39, 2008, AETgol e FHEA FE5Y B
-8, e=GIS3E], 16(1), pp.11-17.

AA4E, 2002, FANRYN LEY FER)
SR e SR, 35(2), pp.45-56.

HAEE, 2002, XY FEREe] 75, v B AT, I
FARIEES)A), 35(4), pp.55-65.

Egashira et al., 1991, Derivation of bed-load formula from a
view point of contineous body, Annual Journal of
Hydraulic Engineering, JSCE, Vol. 35, pp.441-446.

Ashida K et al, 1987, Ocurrence of slope failure and
mechanics of debris flow Annuals Disaster Prevence
Research Institute, No 30(B-2), pp.507-526.

Itoh T., and Miyamoto K., 2002, Study on one dimensional
numerical simulation of debris flow, Annual Journal
of Hydraulic Engineering, JSCE, Vol. 46, pp.671-676.

Takahashi T and Tsujimoto H. 1984, Numerical simulation
of flooding and deposition of a debris flow, Annuals
Disaster Prevence Research Institute, No 27(B-2),

N
%)

18
e

pp.467-485.
EEEEEREENEEREEEEE
B (2009 10¥€  30%)

(2009 11€ 27%)
AT (2009 119 279

395



