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STUDY TO CONSTRUCT A HAZARD MAP FOR FLOODING
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Synopsis

By the development of the mathematical modeling for overland flooding flow, inun-
dation flow can be treated in hydraulic manner. A map denoting hazard area due to
flood or predicting the distribution of maximum overland flood depth is released by riv-
er administration. From these aspects, establishment of refuge system in a sheltered
area against flooding has become a new research subject.

This paper deals with a modeling of refuge system at a supposed inundation area
in terms of network theory and considers effects of refuge measures and residents be-
haviour during refuge. First, the distribution of the residents requiring refuge and the
allocation of suitable refuges are examined. Next, using the residents behaviour model
during refuge, and taking into account of inundation flow characteristics and refuge ex-
ecution rate by residents, several simulations are conducted which can express the
temporal situatioa of refuge. Based on the above results, the effects of refuge system

and some tasks to be solved are discussed.
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Fig. 2 Example of shelter allocation study
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Fig. 3 Maximum inundation flow depth
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Fig. 4 Refuge network
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5. BRKTF TORE

AEITIE, BIEICBVWTERESN/HEER » M7 — 27 BLOIEERET 2 b £ 12, BAISRNRIZKAT
VHELIZEZDREY I AL =2 a VIIDWTERE TS, B I 2L —2 a3 VICAW ST A -5 (i
#Ere5 A — %) BLUBIESEMT Table 1 (07RT

BEES 3 2 L— e VA3, BT & EIRESEAT CITb LS, BHERERIC XU, BEIRME 6 BERIC, BEEIR
PSR L 2 B DT, ZOBRTORREBERIRILE T 5, 28, BIRAIZITRAKEI 5
BIEL %D AEEES, TOMDONNS A—-F AL TE, RIGRLABEZHEAS LY, #5508 ) OfF
&7

IDEI LML I 2L - a VERRILEOT, J2TE, FEESHEIIBIT AR RERY, B
URBEEEIRIE DRI LR HX B DE BRI DOV TEET B,

5.1 BREGEER
(1) BRI % 54T
Y, SHEEEOBEITEIOMR L UTOL ) IIHET 5,

- BHESE T8 (A)
MR < e Te @)

ﬁ%%<:
HHESETE (C)
EE%%<: Elﬂﬁ%<::::ﬁﬁ%7%

alaAE (E)
watE < e (1)

2 I, BEEE BT Y L 72 F T, BERGIEETIVICBIT AN & Y ialiliEs & B ok
BT oND, BEED) b, MERAFETE-ELEHETE ABIUC), H#RETln 21
ABKEIEB L EL#ERTE BBLUD) £¥5, BEELE, METEEESTI BT, #
NDH)H1Im 2B HEAKIGEE L ER2ERREE B), 2) ChVELREREE F) L75, Bk
M#ELE, B, D, Ex&bElB8THS,

3T, TOL)LGEEL D LI, BERKREREANICEHET 201, T=A+B+C+D+E+F &
LToEDL ) LIEELERT 5, Thbb, #EE . (A+B+C+D)/T, #HETE: (A+C)/T,
BEEERRE D B+ D+ E)/T, ##RTH . (B+D)/T, #WHLEES | (A +B)/T, HE#HR: C+
D)/T % ETHD, OIHETEIOMEEICRETAIESL LT, BEICE LB oS &I nT

Table 1 List of refuge parameters

parameter item parameter
break time 0:00
break point point A
refuge order time 22 .30, 23:00, 2330, 23 .50
tord 0:10, 0:30, 1:00
refuge start time difference 10, 30. 60. 90
Aliag (min) ! ' '
ordered refuge index 1.0. 0.75. 0.5. 0.25. 0
Rora o e
spontaneou; refuge index 2.0, 1.0, 0.75, 0.5, 0.25, 0
sp
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ET, fERBE RN L WIERZDITITH LI EAvhh b, £7-, BIRESIIamEE - RE
BWAERICH LT, RBAKED SHERMIRE SN 720, BEMBSHEBICIA ClfhbisRIic s 8 sn
B. B512, BEMERICHHD G TIEEHIEEEE OFMRMIIZH L (, EREEEOBEE TEIEV
ZEDs, BEEEACHERIITARIREEI T B35 A — Y DIALIZ K AREEIREWEE I ONE, MFD 3
B OF BT TAGEEETEEL 0 DA TRHEEFIRAE S S h o HEITHE L, RAKEZFEEL TH 50k
TETIRE TRIIBO TR 25, $7:, BEBHERKR, 2°2.0 054 (01, FROBEREKRESY
50cm 2% 25em (I L723BE) i, Ry = LLODBELIRTEELRENALNE Y, ThbDZ kL),
BARIBHE L Thb0AT ST, BUTHERTHS LT L2 UTR 5%,

Fig. 12D 2, 4, 5 B QBRI S, SEEIBEREROZLEERIIR E (AL T BT %
BRB. F7, MEIHERRAIE, MEFBRELEIIBEAICOWTIL, Fig. 11 L FEHOEBLAS
h, BHRFIOE L o THREBEROET & B EESROMINTE U, #SRMISEERERORINCD
Lo TWb, T/, HEERESFIOENR BERAEDR DI ht SR A0SR S &
SEHEEERATT AT) BRI L C, R L MR, BRI AT AR B,

(@) ZEEMITIHTER
BB L S HICFHELERT L0, £TOr — AU L THOBEERTEY ® 1tk 8%
BN . COHEMITEMRWEBROE Y 7T —I0BL LBl (Ao 7 ) 25 A TEERMITEIT)
bDTHbB, Thbb, HANWITHETHERE GHEE) BLT, HEROBHIKE L EEEK
(R OfE%E Zn o ORMEL?SFMT S DT, BEARMIZIZN T T -2 a7 -OABMETFHfEE L,
INEHEER L ORBEPRRICZ L L IICATT -2 RETHODTH A, BohlhTT)—-207—
ZN BRI L ERZ OO TIIR WD, FIEORBEICEL (RN DT T — 237 —DRK{E
ERMEDZE (L) £ -T, S LEBRERORIIBEORAIC R B2 LATRENTE Y, HER
TEDV Y TR BT INNEEDTE IO A EROBEYMAZ LACE L, £/, HHERIZH



IDWTH—EE 475

PHRANY — By T ORI

HE-FH-BE - RKH - B

%001 0§ 0
T T T T _ T T T T
“ - = o olo o
: o o olo o
“ —e i O Qo O
I —e i C 0|0 O
“ o o olo o
; —e ! = O 0|0 C
" — i O o0 O
i | O of o ©
R | o o ° ©
} *— ! O O o0
e } { % O O O O
e } i = O O O o
e } i o o O O O
b-o “ __ = o o o o
e t i O O O &}
—e } ] e S @] O O o
(utw) A¥ys. T “smosuejuods  patapio (uruw)
| - “ R ARE 700700 00620650000 oomwcmﬁooomooom 01 000£0T0508000¢
h . . . . - - . . - . - . .
0§ 0y 08 msewww% urgun cugy (070700 T 70 00 0T 100 £282¢822¢
ESTENES 4T
i our) JopJlo
sury e3nfol Ueou uorienits o3njol Shosmyucds | pasapas | yne (oD ognyes

23nya4

Fig. 11 Final refuge situation (1)



8. 4 (1996)

FABSRFEATER 4 39 5 B-2

476

%001 0§ 0
1 T T T _ T T T T _
O O O O
O O O O
O O 0] O
O ] O O
F } . O O O O
! —e O o O @]
I —e O O
f —e O e}
H e o |o
- t *~—| O o} O
f —o— O O O
b + — O O O
f o / 'e) 0] o]
; e ! O O O
“ o “ O o ©
F e | @] 0 O
f e { O o o)
F e " o o o
(utw) A2}S°~ _ SNOBUBJUOAS  PIIPIO (utw)
———t— 707770 NI "0=0e%0%4 wocmmommhoooooommomf.oocm omomoﬂcoomcﬁomomoocm
%w S . . . . . . . . . . . . .
0§ 117 0¢ msogow__% uggon cury | 070700 T 0070 0T T 00 £28282¢¢
35Ua193 1P
sur) JIeplo
Xaput a3njod Xapur 3dnjad Wt ute .
oW1} 93njol ueaw uoT}enyrs 98njol m%omcs.cw% cw&uEw ts‘.w %:.Q_vv o8n o1
. 230394

Fig. 12 Final refuge situation 2



e A - RE - RH - B D EAKNY - By TOERICOVWTO-ZE 477

LTRa7 — OB EIT) L2k ), TORRIIBITEA T T) —OE B DR
BECTH D,

ZOERERWT, ETLITRTORBEITEY I 2L —0 3 YENRICEERBN 21T o 720 ZORF
YU LD 5,

Fig. 1343, SMEEL L THBETREZ L L EDBRTHH, EROKE SI13oaHbEEER, B
E, BYRRONEE %Y, BHFIERAEOREII/NS W, MR LY MHREROZEIRE (2> TS
ZEid, BEERICE SV BEOEER R L TBVERITREILTHL, 72, BEREDRENIIME
ETHRERECTITLAERE L THNTWL I L b b2D,

Fig. 14 35k & U CGEBERMER 2 & 5 2L SORRTH B 2 2 THIRHEBERIR RS 2 ER
ELTEMNT VALY, DWTRHRSIE, BRGNS, BT 2o TE )BT TRIEDAIER L 3R
LA HAONDL, EEEADL ¥ VOMMBLKE SITHLTH, BT TROBRICH, FEFRRIC
Mol r Uk D RERoTwD, I/ BEERRMAEEICR L CO R L » UHREC ST
BY, BEERMREATOTOLE, & B RO L ER E 25TV b,

5.2 BERROBENZEL

Fig. 15 13, B/ t9 2— 7 2B AICHEELT, BERROBENEILE A0 TH S, Hilhicid
B, IR ESET L ORROREELTRL, HbTRIGERIRND ) bREE TR, kT
%, ERBRERPRLTWA, (@ BIT D) dnFhd, BEERI 7 CRFBEEE R,y =0), BE
RO LATTONTWDBETH - T, BELIWERAT0 % D LEEBOTEL ZoTW 5D, (a) & (b) % 1B

external criteria: refuge finishing rate ,
number of individuals: 550 correlation coefficient : .9652
property category _40 _ ?cgr? | .+40 range
22:30
23:00 ]
23:30 ]
ref”ffmgrder 23:50 I 1.9
0:10
0:30 (]
1:00 -
10min E
refuge start 30min 55
time difference 60min .
90min i
0- 25% (
refuge rate gg_ ggé E%g 26. 6
75-100% ]
0~ 25% I
ordered refuge 25- 50% 3 45. 9
rate 50~ 75% ’
75-100%

Fig. 13 Refuge finished rate
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external criteria: refuge unfinishing rate
number of individuals: 550 correlation coefficient : .9482
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Fig. 14 Refuge unfinished rate
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Fig. 15 Temporal change of refuge

(a) Rora = 0, Rsp
(b) Rard = 0, Rsp
(C) tora = 23 00,
(d) tora = 23 . 00, Atord
23 1 30,

(&) tora =

=2.0

Aturd = 10 min., Rord =

1.0, Ry = 1.0
= 10 min., Rersa = 0.25, Rsp = 1.0
Atypg = 10 min., Rora = 0.5, Rsp = 1.0
(f) tord = 0 . 30, Atard = 10 min., Rord = 05’ RSP = 1'0
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()

(d)

Fig. 16 Refuge unfinished rate at each area
(a) tora=23:00, Atyrs = 10min,, Rera = 0.5, Rs = 1.0
(b) tora = 23 . 00, Atsrs = 10 min., Rora = 0.25, Ry =1.0
{c) tora = 23 130, Atora = 10min., Rors = 0.5, Rsp = 1.0
(d) torda = 0 . 30, Atard = 10 min., Rard = 0-51 RSP = 1'0
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