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ABSTRACT

Located in the circum-Pacific seismic zone, Taiwan constantly encounters the threats of natural disasters such as
typhoons, floods, landslides, and earthquakes. The threats posed by the disaster-inducing factors mentioned above as
well as compound disasters pose the risk of property loss to the government and the people and severely endanger
safety. Because Taipei City is both the political and economic capital of Taiwan and has a high population density, it
must consider disaster prevention and relief operations for compound disasters and extreme climates in addition to
existing metropolitan disaster prevention operations. This is a primary issue that currently demands immediate
solutions. The present study formulated 48 compound-disaster scenarios based on the threats of heavy rainfall and
surrounding potential faults. Hydrology and flood analysis theories and the Taiwan earthquake loss estimation system
(TELES) were employed to assess the potential for compound disasters and the number of subsequent displaced
people in the various administrative districts of Taipei City. The resulting disaster potential diagrams were integrated
to conduct GIS (Geographic Information System) spatial and data analysis, and temporary refuges or shelters
currently planned by the city government were compared. Furthermore, a dynamic assessment curve for the number

of displaced people during a multi-disasters was plotted using data mining techniques. Subsequently, a cross table
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was obtained and employed to predict the number of refugees in the various administrative districts of Taipei City.

Finally, a conclusion and recommendations were provided for relevant departments that can be used as a basis for

information when making disaster prevention and relief decisions concerning earthquakes and flooding

simultaneously.

Keywords: Multi-hazards, Shelter capacity, GIS, TELES, Data mining.
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& 224,102 403 126 403 273 1,447 2,829 4,032 6,319
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H 190,855 5,079 10.15 2,595 8.83
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FALLIE 209,948 11,152 3,538 2,009 0.32 0.18
ERE 226,541 7,076 836 667 0.12 0.09
K& 313,846 58,466 4,612 2,378 0.08 0.04
thL 224,102 7,468 12,369 9,342 1.66 1.25
HIEEE 161,449 11,817 2,517 1,554 0.21 0.13
KE & 126,640 11,482 4,347 392 0.38 0.03
B 190,855 38,654 5,079 2,595 0.13 0.07
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6300100020 | 3 LE 120637.7876 | 5883 | 0.04338 | 6 2 3.0 || 69207370 | 150 | 90 | 0 | 8500 | 350 [ 0203 | 03025333 02686701 0437913 003|000 | 03320056 000 000 0] 02695313|14399.02 662
6300100021 | o L 1561069158 | 10176 | 006519 | 6 | 2 3.0 & | 69 2087)70 [ 150 | 90 | 0 [ 8500 | 350 [ 0202 | o30ue4z| 02672301 03014093] 00427627 00292 000 | 03msig] 000 | 000 of oases3is] 000 15
6300100022 | 2 L E 2167747907 | 8762 | 0.04042 | 5 3 3.0 | 4] 69203770 | 150 | %0 0 | 8500 | 350 | 0205 | 0303264] 02717109| 03032919] 0.00: 0144 000 | 06 000 00 [ 0.00 16
6300100024 | & LE 1476242320 | 8252 003590 | 6 3 40| w4 60200570 | 150 | %0 0 | 8500 | 350 | 0206 | o307 03071613| 007 02072) 000 | 03253933 000 00 [ 4431 151
6300100025 | 2 L E | 4 148034.9752 | 6935 | 0.04636 | 5 3 30 | #sh| 60200770 | 150 ) 90 | 0 |8500 | 350 | 0206 | 03030676 0.3080242] 010830 0.0476) 000 | 0.6100378] 0.0 000 0 0.00 3
6300100026 | 2 L E 3552137107 | 10787 | 0.03037 | 4 3 3.0 | 4| 693006/ 7.0 | 150 | %0 0 | 8500 | 350 | 0201 | 02998973 0.2998274| 009 0138 000 | 0383341 000 00 0| 0263625 000 10
6300100027 | o LB 888723411 | 4504 [0.05169 [ 5 | 2 40 w4 69296870 [ 150 | 90 | 0 [ 8500 | 350 [ 0203 | 03024073) 02634312 0304159) 0 00172 000 | 02¢40308) 000 | 000 of oases313] 0,00 7
6300100028 | 1 LB 2003813604 | 3750 [ 001702 4 | 3 3.0 [ 69 2073]70 [150 | 90 | 0 [8500 | 350 [ 0203 | 03024742( 0.2684018) 03024159] 02003552 0137 000 | 0593165 000 | 000 o] 0205313] 40000 14
6300100029 | 2 LB 61254.6633 | 4468 [ 0.07204( 5 | 2 40 @ 692932070 [ 150 | 90 | 0 8500 | 350 [ 0205 | 03034035 02719783] 03034357) 00278206 00l 000 |02 00 | 0w of e 000 7
30 | 6300100030 | 5 | 3 136157.9203 | 7727 | 0.05675 | 5 2 30| @sh| 602043170 | 150 ) 90 | 0 | 8500 | 350 | 0204 | 0304308 02709334 03044291 Q.045T0LT| Q0312 000 | 0.3373803] 000 00 0] 0.2734375| 2400.00 148
31 6300100031 | mr i | 4 543333371 3600 | 0.06626 | 5 2 3.0 | F5h] 69202770 | 150 % 0 | 85.00 | 350 | 0205 |03057873| 0.2724264| 03057233| 0.0467303 0032 000 000 000 0| 027343750 0.00 6
6300100032 | s+ & 911910758 [ 4840 0.05308 | 5 2 40| 5] 602020170 | 150 | %0 0 [ 85.00 | 350 | 0205 |03062787| 02730525| 0.3062985| 0.0286554| 00136 0.00 000 000 0| 02734375| .00 8
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35 | 6300100033 | vl | # 1732248671 | 3836 | 0.02214 | 4 3 30| Zsh| 69 305470 | 150 | 90 0 | 85.00 | 350 | 0.190 | 02964549| 02614256| 0.2963762| 0.0828728 01264 0.0 0570006 000 000 0| 0261788 0.00 6
6300200001 | 58 & 5208720037 | 6172 | 0.01180 | 6 2 40| ) 69 (2781 7.0 [ 150 | 90 | 0 | 85.00 | 350 | 0217 | 03269135| 0.0941587) 03268622| 0.0433505| 0086 000 | 03241382 00 000 0| 0296875 000 10
6300200002 | E B & 7430.0072 | 4916 | 0.06602 | 6 2 30 25| 60 | 281470 | 150 %0 0 | 8500 | 350 | 0215 |o0329087| 02899562| 03228358 0039803  0.0408| 000 | 03825931 000 000 0| 02800625 0.00 8
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TN

&W/
Bayesian Network
Decision Tree C5.0
istic Regression

Input

16 ~ i \ RPN A R AR ]
NRZAC T BEAY A D72 S S
SR BB T oy LAY N 2R 12.06 %) - Hrkk
A BT et st - a0x((12) - BRE IR
Bt AT HE S Pl 31 (il A - (REETHRRE KA
BEME ARG SR 8 (EE &R -

i
%ﬁﬁkﬁﬁﬁw=(%§%§%}ﬁm

B

5-3 AT BAR X s
PR R B AR A 17 -

1 BB 1 BEHEEREAOR -

2. BER 2 scEEm AR ENE o i A(nput) @ B
A8~ HEfE - ACEE - g fEs - Rbs
TR ~ 3t ZK AL 2R ~ B R (PGA)
AZKE T  #t(Output) © BEEE ABH /3L -

3. ZPBE 3 : Kohavi (19955t > /T EHTTEERC
W Egizg (cross-fold validation)YfE A H =322 H
AT 5E R 0 S ISR BRI BN Y &R AT o0 A
(Kohavi, 1995) - #yi & a1 73 4H (1-fold,
2-fold,--, 10-fold) » {RF X ATHMIE AL A TR
BRIV E A S5Es -

4. BER 4 BROITERE - AWTFTEER] IBM SPSS
Clementine 12.0 P 7SI RYHEREIRC il -
HEATERITEH] - 35 BN (HERAEER) ~ C5.0 CRR
fifEEDE) ~ LR (R AEET) - CHIAD (RJ55CX
H#faER) - QUEST (HREEF (A &) »
CART (/3¥[ElER#E) + ANNs GE{EE4EES)EL DA
(& A1 5347)(SPSS Inc.)

5. BERS : HAGEREHEBLAE -

(12)

F®]:
BERHE
of
@
4 QUEST
TR Snteng Filter N
N, £
QUEST"
T~
1-fold_testing| |
R c':.u y
e \ J 4 ) savesnet

“1

CHAID M5

Discriminant | 1

—- = — > —
&T Q 4 B -

CE&R Tree

MNeural Net

CE&R Tr Neural Net Discr
Table
+°?'a o — g -
F CHAID
C5.0 Logistic CHNDJ

17 ~ AT EL

He 72 HIMEE RS S (E R (range) B2 44 H
F(sets) RIREFEHIGE R - &CERL oy BT RERT RS X B
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FEERET Ay
BRI B 4 B AT XY EERSS - Output IV :
T i — AR 5 2 (sets) » 4RI 22 & T R Py a b c d e
e - D 2 20 0 73 )
o 22 ~ ERAY)E] Output IV 712 [E

AT BT RIS

tputVv

MEERE MRS OERERRE AR Ty b o a4 e
& A JAS b 3 15 z
i EEEHERM A E  Datsae yE sy L L]

FERRHMREFED Ay 10 553 (Output D([E 18) - Fefitsr
F AR 5 53 (Output TN(EE 19) > 53 HIEAE 34
THMIEAY -

Output | :
a b ¢ d e f g H 1 ]

L_L 1 1 1 1 1 1 1 1 |
O M@ Py BJ FJ B BJ [0 BJ B3 (00
18 ~ & V]E] Output I 7R E]

Output Il :
a b C D e

0 [IL.087] 27.546 52.352 B2.564 100
19 ~ &fEY)E] Output I /R [E]

55 2% Gad-el-Hak (2008)8i1[5 52 S8 E [ fkHY
HULM2011) SRS S B Re it S E RALEL > KEL
£ IR & 1 Y ¥ B (logarithmic) J5 =0 73 B 7o 55
(Gad-el-Hak, 2008; % & E R FL, 2011) ¢
AFRFTAR I R 7 20 B T B E A (R R Y
BB A - A BT S EEE Sy 3 4HIRGRIE
S K (Output 11T ([& 21) ~ Output IV ([ 22)8d
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