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Fig. 8 Computational region

FHEHF
EROMFEROFEIT+HIcEmEGETHE
NTWwael, HEREBEA LS TOHDEKRD R
AEELL, DEANCRAERT OGS (F28
BERABOARNEF R ELA—0 1 -2 % B
LEERELEZGERA) 20, 20 TRREEESE
HoTHEghizird. BRI OERE N X
REEMEOEM ZEREHELT, £7 -LEHE
EEFZRTFE SR ENSHEEIE2.0m (B EAr
DTl OBRRATEESHGT TN, o0
MATEN-T ¥ ¥ 57 (Fig. 10) 2 Oftd 3T
FIOHEIBHBEOEREELLTERAD I LL
TLH (MNETHOER-—ZAE» S RENKHT
HEBE—EI LN LT A), H, BEER,
BTOHROEELY, FANMEER T57.256m,
— MR ER TR0, HRF TV EFT
T1243m, HEEHEHE T TSI M TH D, T, HE
FEEIESERTOGBTZ2H L, 4 TFNEGERTRE
EHowBesEEETICREET D,

BEER
HERTOER S, BEAOEEEFIOEMD
EADOETFNEBELCHESELEZOMFig. 11 TH
%, Fig. 123420 FLONEHKROEMEL
BRT, THIERR, ~RIUBRESR, HEx
FO-ZEFLOMTHBRAERICFNREIEAER
ENALNA NI Hiddk (1098) PERELTHS,
ELH, ARTRELAABERTORNBERES £
NEIFFELEASLTALLE, 2D, BKERIE
L TWBILEnhnrad, LT, BERS
EHHoOERTELBWEEE, A TRELE
EMRETFEMGARNFERR, EHOULERNT
BCIERNEBEEORRE ST GRS,

(Clartesian Tk £
coordinate : gt i

Generalized
curvilinear
coordinate

e
STy
e
R e (e
ATl e et
SR
gf{ﬁg:l‘:%s’:ﬁ;;%g{:? o “é
e
7\\3{"‘&3“;‘3’\"‘:{‘\\@%&
o

<
S
- e
b AR P W
S ’\\_.-“3@? A Y

Unstructured
meshes

o/ 2
i*ﬁfﬁ:g“ 'f‘?f#
S T, Voo . _—
%ﬁ.‘q‘:’; f"«’;‘:’?}"f';?g{{;}“ W Elevation[T.P](m)
. Dl e
Py STl o < ol -
,ﬁg%ﬁﬁﬂ > 2.00

2.00
1.50
0 500w
[] <100
A dike breaking point D < 0.50
[ ] <000

Fig. 9 Computational meshes of each model
3.2 DERHETIORFE

PLLo4 DO ERBFTT VEEINENRTRR
CHEBE LT, TIMLETHRORNVE
EaEHEFsENTED,

I, TAHNMEBEZERIIONTH, iBosbn,
WESFICELE S~ BHEIZHWsNTHWLETILT,

—345—



Discharge[m®/s]
400
300F
200p
100F
0 1 ] 3 1
time[hr]
Fig. 10 Inundation discharge from the coastal dike

2 hours after
inundation start

4 hours after
inundation start

——— Cartesian coordinate
- Generalized curvilinear coordinate
- Street network model

— Unstructured meshes

Fig. 11 Comparison of inundation area

ZHBRTHROBEIICERTSEEALGN S,
Thabt, BFHRCETLIRESPHFANEL, 4FH
OREMTRESLELSTTYD. LML, HERICH
ATaB6, BEHLEBOR—OBTRICEETY
BZERAD, ChonHEBEHLALILETS
WEBTIIATRE RS, BECRENIZTTHET
DR TELBECHMIOEFAEETI I LBE
AohaN, BTFEBEBRCROBTERIIBT D
FTHNMEBERONREBEZOTLEDITH S D,

Inundation arealkm?]

4-

o L1 L 2 L

1 2 3 4 5. 6
—&—— Cartesian coordinate tlme[hr]
—3— (Generalized curvilinear coordinate
—— Street network model

—&—— Unstructured meshes

Fig. 12

—BHREERE, BT 2EOEKBERNOK
ERFEEECBVTESAVNONTHWEERERTS
5, COBEEREHERICERAT AEE, BESE
EYlicEaoeNTENE, BRCBEDERTT
CBEATTRIENTESD, LENLT, THh
VEEBEREESETRE, HHEBTO#M 2 TIER
FeELEEFLVTHRBENVNAS. LHL, FAN
FEERDOBEID, BRTFERICEMEDOHF AN
ERahB, Lad, bebLEZMI,, 1025
BohzoT, EECANGNLERIZ, Thoo
FHICA>EBRIZE LN S, ZORE, HHEHROD
HRBIZIXKEERAEINBZELHETHS.

EHExy NIV EFIILE, EETHBAOER
REWMELTHREINAZLEBHET IV THS, B
EHAEE TREGEHSEBOFmMICHKILIL, TEK
BECERZE-T, HHEBMEEBL TV TR
N3, HERERYNT—ZEFINTR, ZORICHE
BLT, ERFTEROHITHTETERNED S
nNo, LiedoT, —MEMREERLDRISMICH
NRERETTEECANDIENTES, LLH
I, BTHRCETARBEFNBAFEORNT
BbRESZS,

EEERTZHAVIABOENE, Ll X
59, BRPEROEELERIIH L THETERRK
LRTWnEnd 2 &, BIXUHELEETRHROER
TRETFEELEDBIENTERILELRETH S,
LAL, BFHREIEETHDIELIEVA, £2<HN
ARnbFTHAL, ZBIZBWTH, BFERO®
=g >

o BIFHRIEBRKEZABPEABITENE

9 aZ &,
s BETOIRTFOREINERICEMLLANWI L,

Temporal change of inundated area



Table 1

Advantage and disadvantage of each model

Inundation model

Advantage

Disadvantage

Cartesian coordinate

easy to generate computa-
tional meshes, and suitable
for grasping inundated area
or water depth roughly

hard to consider the effect of
buildings and streets

Genaralized curvilinear coordinate

possible to generate compu-
tational meshes along main
streets

hard to the de-
tailed streets due to limita-
tion in generating computa-
tional meshes

consider

Street network model

suitable for considering the
effect of buildings and streets
in highly urbanized area

require much time and labor
in generating computational
meshes

Unstructured meshes

suitable for considering small

require much time and labor
in generating computational

rivers and continuous dike

meshes
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Table 2 High water discharge
high water discharge

[m®/s)
Naka R. 54.8
Qotoshi-Fartone R. 105.7
Niigata R. y2.7
Motoara R. 89.5
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Modeling of Inundation Flow Analysis Using Unstructured Meshes

Kazuya INOUE, Kenji KAWAIKE* and Kei-ichi TODA
* Graduate School of Engineering, Kyoto University

Synopsis

In analysis of two-dimensional overland flood flow, Cartesian coordinate has been used most popu-
larly. However, in application of the coordinate to urban area, some difficulties arise for treating urban
geographical factors — streets, buildings, small rivers or continuous dike —, which have large influence
on mundation flow. Then in this paper, an inundation flow model using unstructured meshes which can
divide the computational region into arbitrary shapes of meshes is developed, and applied to urban area.
Consequently, 1t is found that this model can take small rivers and continuous dike into account and can
be applicable for predicting an inundation flood hazard in urban area.

Keywords :Unstructured meshes, Inundation flow model, Small rivers and continuous dike
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