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1. T oI

T4 ) E IR CF 74 VB &) O
BB TH 2 A bo<w=SHE (MMA ; Metro
Manila Area) 2. 74 Y EJtEHoIL Y L BT
NEBELTED, BRE 28BSt~ 2hiE
LTHELITOHE (477 130]) THEI N T
2V, EHBEERO AL, #8005 AEHdT 5K
B TH B, 74 VR TOTREOREE
BTHRRIZEL. KNBHOB 2 TEREL T
%, HEDHERAE#1200km iz k7 4 ) B
RETESHNT L TH 0. BRI EDOEKELZEYD
& U THIREEI P KILIEEINER T, BRKER
ROKREBRERETH S, BT, A bo<w=SH
BEZON Y BB 2REOHBREEL LT
3. 19688 H2 DAY VHIE (M7.3), 1970
F4HTHOHIE M7.2) 1990 7H 16 HD
74 ) EVHIR (M7.8) 2361 Sh., 16zl
% W EDHIRICERD & bFI 104E~30FER ORI
Ty A bawo SRR I T & 5 s
HESFEE LT3,

AHTlE. FFA bov=SHiizbiIF s AD
SiB LCHROBOREAHIZBI LT, 3
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% & Z OHUR ORI O A D 12, L

C BEIZEA oo s HIBIcE LT,
UNDRO (United Nation Disaster Relief Co
~ordinator) A& 78 - TEME L2, —REHES
BARKEFIX T 2 Bass MR mOMES? S
T A bav= S HBR OB K ED KIS D
BEEE LD L &b, ORIz Z DD
EL TRENFHINSZAHEEANRE LT, B
D 5N T BREEETEOBE AN U
A b o = SR OMR KEOBRB S & K
HHIDBEF EFENT %,
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LIBIERILTH %, #MAORE, BEFROSED
WTT%IZH LT, 74 Y EVTRIBRTH 5,
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A fowmsHigicB LT, ZIF—E0EE B
2ERE) THMLTHw3, LALINS6DAN
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bOBDHBEEEZL SN, FIKA bovw=2 5 DK
BROADE, COBMELD BNRHZNEDEE
ZohTW3,
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E+m0.5%), AO#800FA (2ADDKI13%)
LENTVWE, FHUAOOSZWHIXIZ v VTHT
BH, KOTT=IMTH 50, ®RHAOAEED
BOHIRXIE T = SHTH %, AT, ==51h
Aol & U CHEHRICTEM L & A ORI S

IHEATN S,

£1 A Moo SHEBOHETORE
Area Population | Density | Ratio(%)
(km?) (Persons) |(Pers./km?) | (1990/1980)

(1) KALOOCAN CITY 53.3 761, 011 14,278 162. 7
(2)MANILA CITY 38.3 [1,598,918 41, 747 98.1
(3) PASAY CITY 15.0 366, 623 24,442 127.4
(4)QUEZON CITY 153.6 11, 666, 766 10, 854 143.0
(5) LAS PINAS 41.5 296, 851 6, 877 217.5
(6) MAKATI 29.9 452,734 15, 142 121.5
(7) MALABON 15.8 278, 380 17, 619 145.8
(8) MANDALUYONG 11.5 244, 538 21, 264 119.1
(9) MARIKINA 38.9 310,010 7, 969 146. 5
(10) MUNTINLUPA 46.17 445, 009 9,529 325.6
(11) NAVOTAS 10. 8 186, 799 17, 296 148.1
(12) PARANAQUE 46. 6 307,717 6, 603 147.6
(13) PASIG 310 397, 309 12, 816 147.9
(14) PATEROS 2.1 51, 401 24, 471 127.6
(15) SAN JUAN 5.9 126, 708 21,476 97.4
(16) TAGIG 45.3 266, 080 5,874 198. 4
(17) VALENZUELA 4.6 340, 050 1,624 160.1

Total 630.8 |8, 096,904 12, 836 136. 6

2. 2 ¥ -HEOHE
b o= = S HIROMIE - UEISIE I3, )

-20TRT & S I imMi T, ko< K
VILERD & DERIZE B KIWBEHTH 27 TS5
N— BRI, A b o FHIEO RS AR
L. ZORANCIIREBMTHBE5 7+ FX
A & Z DB ED » T B, Bz, &
DFDILFEERICHIAL < )L+ | DFIz i3
BEFI,rFEL TV S, £, BHIOWlHIciE<
ZIBIEL =AINROMETEEIEE LTV 5,
Z OERPERRIOEIIZ H 7 2 HFEERFIE, 27D
RESHBRHIIEE ER L TV B,

[ wau
s

=

Jo=

_Fauoew om 2==F
e

<
P —
} =~

—
=)
—5

Marikina Plain

Laguna de Bay

B2 »rtov=SHiomTERLMEORE

2. 3 AOSHOME

A b o =S HiE Iz BT % 19904F O S AL
Rizk b, BIKEOE Ry MZkBA
Q7% -3 1278 L 19804~ 19904 D 105D
AR ER-4 12k Uic, OfERIZENIE,
ADR==Fmadl& UciiitiXiz £ < &
LTEh. = STALOERRIzIE. AOO
HINER O & O HHE A B R AR LTV %, R
12y _EECOMREEE ORI AN AN EE R 78 HE
OIS BIEELRD 5, ST RIS IR
T BB SSHRAEEZEL T BENH LD &
Ebh s,



92

Total Population Pr { Persons )
g Pr < 1,000

D 10 s < 500

BB sooseo<wom

B8 10,000 s 2 < 20,000

Bl 000 5 P < 50,000

By 5000 S o

[ ot tdentified

K3 x bow=Si#iEo A0S%H

Increasing Ratio (1980/1880)
of Total Population Rs (%)

= < 50

5005 8 < 100
100 S ke < 150
150 = R < 200
00 S B < 300
0 S K
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K4 » bow=3iigo ADERNEE(1990/1980)

Not Identified

2. 4
REH T
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E£2 4 bov=SHEicEFIWBEHRY X b

Date

Intensity’

i
Manila

Remarks

1. 1589

2.1599 June 21
3.1601 January 1
4.1601 January 16
5.1645 Novenber 30

6.1645 December 5
7.1658 August 20

8.1665 December 5
9.1677 December 7

10.1684 August 24
11.1750 March 10
12.1767 November 13
13.1770 December
14.1771 February 2
15.1796 October
16.1797 February
17.1824 October 26
18.1828 November 9
19.1829 December 17
20.1830 January 18
21.1852 September 16
22.1862 march 4
23.1862 June 3

24.1863 July 13
25.1869 October 1
26.1872 December 28
27.1877 June 2
28.1880 July 18
29.1881 August 15
30. 1885 November 19
31.1889 May 26
32.1901 February 14
33.1923 November 1
34.1923 November 4
35.1937

36.1968 August 2

37 1970 April 7

=
= égééééééxéééé XERNSSSosssSS8s RsE HRE XE=RES

less

Violent

Destructive

Deatrutive, many pecsons injured

Violent

Very destructive, large number of
people kill and injured

Violent

Destructive, few killed and
many injured

Violent

Destructive, three killed and
nany injured

Violent

Violent

Violent

violent

Destructive

Destructive

Violent

Destructive

Violent

Violent

Destructive, several victims

Destructive

Violent

Very destructive, 320 killed and
pany injured

Very violent

Destructive

Yery violent

Violent

Very destructive, 20 victims

Violent

Violent

Destructive

Violent

Violent

Violent

Strong, damage few buildings

Destructive, more than 300 persons
killed

Violent

1990F 7 s U EVHIBIZE T3

* ; Rosil-Forel Intensity Scale

Bz >0, PAGASA (Philippine Atomos-

pheric,

Geophysical ,
Services Administration) \F—4 %% L HT
W3, TORIZINE, 072D OFIFE CHER
DFA Ly T R 104 L [ERERE O EHb

and Astronomocal

BOREL, F 1051 1 EEE O TEHD
RGEEH S HEREERITOE I LI,
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3) HE - M
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3. 2 MBOLEFHEEE
1) HWROINERHRRORE (i)

(a) REEMBHEK (G)

A Moo SHBOEAICIE, EBELLTE
ZohTOVBET 7L~ NBEAERWT, HiEE
HIFEAEY, BB LTV M TRERENTE
b, Iholdi v MaEL, PV NERPHE IV
ML EDORBHIBOHALGHE B E>TWV 5,

YENRNIET 37~ L b, HBIEN-10
WWRENS &5 RO STEEORE I HXEI N

%, $Hbb, (A)  EBE BKEET FN),
(B) L MNEHEE, (O i1, (D) BWEMERED
& (E) B+ Th s, —HBREOHBE (Bt)
g HAZHNEIT 1 B RS IO AR E T D
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Abstract

In recent time, the Philippine Earthquake (M7.8) occured in July 16 1990, and the casualties
were about 6,000 people. One of the main reasons for these many casualities was collapse
of many buildings in urban areas which were Baguio City, Cabanatuam City. Philippine is
consisted of many islands and situates near the boundary of tectonic plates as same as Japan.
Then there are seismic and volcanic activities, and also many natural disasters occure in Philippine.
Now Metro Manila Area (MMA) is the metropolitan area of Philippine and the total population
of this area are about 8,000,000. MMA, especially Manila City where is histrically famous harbour,
had affected violent earthquake damages some times in histrical time. After the 1990 Philippine
Earthquake, it is pointed out the necessity to think about the hazardousness for the earthquake
disaster of this large concentrated area for the future big earthpuake.

This report summarized the vulnerability analysis and contingency plan for the seismic disaster
in Metro Manila Area where is rupidly developing area based on the documents reported by
UNDRO and PHILVOCS. according to the International Decade for Natural Disaster Reduction
(IDNDR) Project in Japan. And also we surveyed the microscopic regional characteristics in
MMA in order to investigate the seismic microzoning and based on the result of seismic intensity
distribution survey in MMA caused by the 1990 Philippine Earthquak, we indicated rhe relationship
between the seismic intensities and regional characterististics and evaluated result of seismic

vulnerability analysis.





