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Establishment of Automatic Response System for
Disaster Prevention using GIS
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ABSTRACT

The more people and urban infrastructures are crowded in a society, the more possibilities of
disasters are existed. Most of cities have a difficulty in coping with unpredictable disasters consisting
of natural and human characteristics. As a proved before, theses disasters have serious effects on
socio—economical, financial and physical damages, and human lives. Although we have prepared
various types of disaster-protection programs, there are rooms to be desired in establishing advanced
warning system towards safeguards of disasters. In this research, we propose semantic ideas of an
advanced information system associated with automatic voicing mail linking to telephone. This
conceptual model and its architecture is for not only predicting and analyzing disasters, but also

recommending counter—-measurements and solutions for risks and dangers in disastrous circumstances.
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70 Establishment of Automatic Response System for Disaster Prevention using GIS

However, there are little works with regard to definitions and conceptual models of automatic voicing
mail system in the context of geographical information sciences. Therefore, this research focuses on
scrutinizing the effect of possible natural vulnerability and human hazards in our present societies.

KEYWORDS: GIS, Automatic Response System, Disaster Prevention
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FIGURE 1. Natural disaster classification
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FIGURE 2. Human disaster classification
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TABLE 1. Damage of human life : natural disaster, fire and traffic accident (recentl five years)

(unit : person)

Classification 1996 1997 1998 1999 2000 Total Average
Natural disaster 7 38 334 89 49 637 127
Traffic accident 12,653 11,603 9,057 9,353 10,878 53544 10,709
Fire 589 564 505 545 531 2,734 547
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TABLE 2. Damage of properties : natural disaster, fire and traffic accident(recentl five years)

(unit : 1 million won)

Classification 1996 1997 1998 1999 2000 Average
Natural disaster 562,608 214,073 1,581,544 1,244,562 645,451 849,648
Traffic accident 562,554 578,984 417,162 472,198 503,651 506,910

Fire 131,782 136,476 159,593 169,321 151,972 174,590
TABLE 3. Natural disaster damage for recent five years
Year Death Wounds  Submersion qu!dings Farm lands Publip_ faclliies The_others _Total
(a person) arealha) (a milion won) (a milion won) (a million won) (a million won) (a million won)
1996 77 18636 47967 17434 62,99 389,606 92,573 562,608
1997 38 6,29 45,773 2,108 12,457 164,060 35,448 214,072
1998 334 30308 91,624 38,586 105,207 1,226,385 211,366 1,581,544
1999 8 26656 75,948 41,385 24,689 964,708 213,744 1,244,555
2000 49 3,665 53,438 11,378 6,436 530,452 97,185 645,451
totlal 637 8611 314,730 110,891 211,734 3,275,211 650,316 4,248 230
Average 127 17122 62,950 22,178 42,356 655,042 130,063 849,646

(Statistics of natural disaster from Ministry of Interior, 2001)
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TABLE 4. Causal damages of natural disaster
(unit = 1 million won)

Year Typhoon Torrential Storm the Others
1991 327,669 169,320 8270 13,143
1992 6,332 19,738 4,416 534
1993 113615 132561 2,328 6,278
1994 25604 113,465 462 53,49
1995 110459 34,306 29,450 548415
1996 500,366 4,455 57,783
1997 11,732 144,405 57,935
1998 274652 1,263158 4,877 38,859
1999  &7,090 71,674 1,085,798
2000 146,249 247152 252,050

(Statistics of natural disaster from Ministry of
Interior, 2001)
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TABLE 5. Occurrence of gas accident

1997 1998 1999 2000

Classification  Occurrence Rate of  Occurrence Rate of  Occurrence  Rate of  Occurrence  Rate of
number increase number increase number increase number increase

City gas 137 -255 4 =387 26 -69.0 21 -19.2
LP gas 320 -13.3 2% 75 181 -3389 148 -182
General gas 20 -13.0 17 -15.0 17 7 -53.8

Total 477 -17.2 397 -16.8 224 -43.6 176 214

Statistics of Ministy of Commerce : Consumer, Employment and Labors Division
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FIGURE 4. Spatial analysis of damaged area
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FIGURE 12. Broadcasting system of automatic response system

78

z:j‘_]:

foll o

3

ZIgANA o 7] A

B bsRE Y

=

wA
do

Sped, 4

°

thu]

vl
=

=13
=

H
ojn

Ar

L

LOE
]

jze]

a7 9a)

[e)
fehe] A =8-S

I3

2

o

2 AW A4 Fafe] HAisE o] F

H, o+l

S

=4, a&4Q WA Ads 4

AR AR RS

S

o 7}

A~
<

s

5}

S

Al (on/off)

[e]

==

4

4

%
Tl

hYA

ol
=)

o]

19 Ao Fu

3]

A BEE

=t}
=

=

}

kel
pad

gt

A7

el

Jo

—

XS

el o

(<}
R

)

i

ol el A

Rl

A

2}F&

& 57t gl e,

)
o

o] A
-
=

&

b 5A7F AlY= Qe
2}

&
pud

.

=)

tol = A=

pu

44

o

WA wgo] AYE QhEof

ARl of

<

I3

s

ﬁ.
Yol .

[}

1

o
o,

7ETE,

<

)

g% e

73

=

=
=

g

}

o

A af el

ahm, g, o
o) % Fo] me s ookt A}

<)

EEIREE
Al Ae FAs = A4

2 th2A Jehda old w

A Aol o
EEEED:



79

-

w4

pu
L

Ae] 7oA

KR
.

oo} 2

™

2)

& Aor HoAH, gromo] Aol MEE

AQolA, o A7ATe 297 9

Aoleh=

b,

S

SFaLz}

s

_~

x

10J

OH

i

K0

o R
o 14
T <
o
do m
X
o=
P o
o
T
n X
o ®
i
%o of
oA
= -
o R
w K
CCY

AAE. 2000. GIS/HZ. AL

AL

WAl A o

J

o

A YR AT
A9 1996, AYAFRAZTL o] g3 B4 A

1996. "

4] el

= glolA,
w

gl

EIRE

BELEY
23} Aagael A

=
L

R

ol

ki3

~

-
AT

&l

el

e

ool e Q1. Fojlek AArstsle .

2193 £]. 2000. GIS

ki3

g Axsss)
Hhgro = Abgiel.

3]

aA,

=
= 5

E

=
=

z:gl,

_?4
124 Edf flolA A

3l o

ol=

of o

23]

w2

SRS BRI

3

4

3]

Eils

Aol

A o

1992. Z=A18kA1 ¢

ol .

A, Wl st AALeHel .

AEEl. 199.

AnctE 2] A Aol

2]
ART 9 291 1999, LA RS} GIS. T
Ae)

5_]‘_

fgom, gl olg %

S

A&

i
2

1%, 1994, 9]

=

o] o

ST

3}

s

pu

A Al o]

.
pad

B Akael @4

%1% 1994.

e

AT, A TSk AALSHS =,

5_]‘_

e
~

el

.

o

Gl

3

3 A= 2001, A

o

H71 Sl =

3|

o]

=
=

AE). 1997, GIS

&

Tor

QLIS Benefit Study.

A. 1997.
Department of Natural Resources for the

Tomlinson,

IR r N =y

3|

P, dekZAlel 1

B

x

q

3

A

op

o
=]

Information Council.

KAGIS

Queensland Land

Queensland, Australia

b

S



