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ASSESSMENT OF EVACUATION SYSTEM BASED
ON THE SIMULATION OF INUNDATION
AND ACTION OF RESIDENTS

By Tamotsu TaxaHasHi, Hajime Nakacawa and Motoi HigasHiyama

Synopsis

A method to simulate the evacuating actions of the groups of residents linked
with a simulation of an overland flood flow due to river bank breach is presented.
A selection of the shortest way to the refuges is solved by using the Warshall-
Floyd method, in which the effect of informations of river bank breach and/or the
depth of water on the way are taken into account. Validity of the simulation
method is examined at first for a rather simple case under the several different
conditions, i.e., various time lags between the commencement and the bank breach,
some topographical conditions of the evacuation route, retardation of walking speed
due to inundation and congestion, etc..

Finally, this model is applied to the actual basin (Ogura basin, situatd in the
south of Kyoto Prefecture), and evacuation in an inundation is simulated for the
case of various breach points under several timings of the issue and propagation
speed of the advice or order to evacuate. In some cases all the residents can safely
arrive at the existing refuges, but in other cases they are trapped by the flood on
the way of evacuation. Thus, by the application of this method, the assessment of
the evacuation system is possible.
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Table 1. Simulation case in model area

CASE A |Simultaneous evacuation which is no relation with flooding water.
CASE B |Simultaneous evacuation. Eq. (7) and Eq. (8) are considered.

CASE C |Simultaneous evacuation 30 minutes before bank breach.

CASE D |Refuge place existing in the range of L.<<aL: can not be adopted as a
suitable refuge place. Eq. (7) and Eq. (8) are considered.

CASE E |If evacuation route to the refuge place where L.<al: isn’'t flooded, it
can be adopted as a suitable refuge place.

Eq. (7) and Eq. (8) are considered.

CASE F |Residents do not take refuge until each mesh where they exist is flooded.
Eq. (1) and Eq. (8) are considered. .

CASE G |Residents do not take refuge until they receive the information of refuge
order whose propagation speed is 5m/s, and it is issued at the same
time of bank breach. Eq. (7) and Eq. (8) are considered. _
CASE H|Refuge order is issued at 5 minutes before bank breach. Other conditions
, are equal to CASE G.

CASE 1 |Refuge order is issued at 10 minutes before bank breach. Other condi-
tions are equal to CASE G. )

CASE J |Propagation speed of refuge order is 1.4 m/s and it is issued at the same
time of bank breach.

CASE K |Propagation speed of refuge order is 1.4 m/s and it is issued at 5 minuites
before bank breach.

CASE L |Propagation speed of refuge order is 1.4 m/s and it is issued at 10 minutes
before bank breach.
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SEEMSMBENTH, BRO0,5, 03FIcHiah, ZOHEROEEEH 5 m/s THEMFD SELH
Wicihn, Z0BERLETHH TEESBELET 358 TH 5, CASELK LiE, mEdE~E 14
m/s & LIBATH B, BB, ThoDhr—RIBERBOLGIREZRL TOAVY, HERFHOL
BLRAZ-DREINV—TOAEES0ALE L, 2TOBBEROEBES5,9, RU 13 m&ELs¥T
CASE A LE LR T THERITE » 12

32 HEHRLZOEE

Fig.10 i3, /7 — 2BV THHEN LS8R TEHEZRT /A —-7ELT, KPi/RLAGR3, GR16
BLUGRU ZBATENSD I N — 7TOREERER LD TH D, BB, KporF.o b IZBIRE
HaBs% % t= 0 Fb & L 72850 ¢= 300, 900, 1800 ¥hic 517 BiCE/K DM D OFEFHTH Y, EILME, B
BREEZI% t= 00 & LABOBERSOEERETS 5, CITR, HIKGR2U ISPV THKRIT %,
CASE A T BEHITHMSIIEKE REBRICTE 200, REKELS DS EBEMIEATYL S,
CASE B Tid DS 1 ic#87 2 258 CilB/KICH £ » THBHTEX B L -TVw 3 GBI KEOER
»o, KEB TP EOBTFTHBETEE M ->TW3), CASE C T3, B 30 HHic S T8 %5
BLTWE0T, EEDSTIGEH# LTS, CASED T, BEMI DS 4 L,<a-L, 5&MICA-
TOL b0 th 2 DS2 ~BEH#H L TS, CASEETIREY, L,<a+L,755#HHICDS1
DA - TV BRILEGRICIZ DS | NOSERERESHEKL T0iEvoT, —BZ0BREFAHLT
DS | OAFENBEIT 255, BEEEAE & b DS | NOEGREERISTEKT 20 TRE» S5 EELT
HBEASFFLTEKLEVWESIKLEBOV— b (ZOBETRION- P BRELL->TVD) %
FAWTDS I~ LT3, U, FIERLABETDSIOABDS2LD bifihclEixl dbo
T#<{, CASEF Tiz, BEB/KASXTHD THELIAT 20T, SITHREMEVDLZNE HIEEKD
SETERELSSE D, £, BAESTTIREALTOWELE I TRENSTEILKCHE-~TLES PR
¥ 3, COBE, GR24 FLEKOETHIEEHY AT DS 2 OB~ EENT 5700, R TEEE
RETHETREBICHE » TV 2, Fig. 11 1d, T & = ORIE 2100, 3000, 3900 35 & U 5100 Bhikic 51 Bk
EONTEZOHEL|IcHBF5GR3, GRI6BLIUGR24OMERRLELODTHE, Thkb, &Y
V— 7 I3 BRI M ) LIDEEBEOTIC VW B35, GR 3 31U GR 16 3B TEE HTREK OHEL 5 88 &



67

ps2

CASE C

& A

GR24 3 GR24 =300
£+900, a2 CASE J 600 CASE K

Fig. 10. Calculation results of simulation of evacuation.
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Fig. 11. Relationship between water depth and position of residents in evacuation.
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Fig. 13. Distribution of population in
the calculation domain in 1983.
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Table 2. Simulation case in Ogura basin 4.3 EHERPLFOER
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Table 3. Calculation results

Number of Number of Mear} Time Meal? Time
CASE Successful Unsuccessful Rsequlred for Required gor

Evacuation Evacuation Euccessful Unsucces.s ul

vacuation Evacuation

1-A 166,520 11,410 334 (sec) 248 (sec)
1-B 163,223 14,707 329 131
1-C 147,793 24,036 296 73
1-D 177,930 0 335 —
1-E 175,379 2,051 335 617
1-F 165,528 11,982 328 149
1-G 177,930 0 332 —
I1-H 177,930 0 332 —
1-1 175,325 2,105 334 389
1-J 81,754 62,576 334 195
2—-A 171,922 6,008 338 564
2—-B 169,497 8,363 339 366
2-C 146,912 23,524 298 81
2-D 177,930 0 335 —
2—-E 177,777 132 340 925
2—-F 170,436 6,317 341 281
2-G 177,930 0 332 —
2—-H 177,930 0 332 —
21 177,708 222 339 1,235
2—J 86,270 54,578 371 225
3—-A 170,731 7,199 331 461
3-B 165,177 12,741 321 185
3-C 149,231 24,812 286 35
3-D 177,498 432 333 1,202
3—-E 174,553 3,377 326 925
3—-F 164,220 13,300 323 189
3~-G 177,930 0 332 —
3—-H 177,930 0 332 —
3-1 174,173 3,757 325 802
3—J 82,890 45,353 345 157
4—A 169,591 6,061 325 555
4-B 162,322 12,798 286 317
4-C 156,455 17,078 272 92
4-D 175,468 1,599 319 1,451
4—-E 172,672 5,149 312 1,222
4—F 163,703 11,619 290 348
4 -G 177,930 0 332 —
4—-H 177,930 0 332 —
4—1 173,468 4,114 318 1,243
4—-7] 73,130 42,495 325 205
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