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Fig. 1 Major earthquakes occurring along the southwest coast of Mexico.
The insert shows the Guerrero seismic gap (After Kanamori, 1988).
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Fig. 2 Distribution of earthquakes in the past 1,000 years in which
over 9,000 people died. Most of such disasters have occurred
where cities coincide with plate boundaries (After Bilham, R.,
1988).
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Table1 Left: Fifty largest urban agglomerations, ranked by populations, in 2000.
Right: Urban agglomerations within 200 km of magnitude 7 earthquake in
2000 (After Tucker, 1992).
RA- AGGLOMER- RA- AGGLOMER-
NK ATION COUNTRY 2000 NK ATION COUNTRY 2000
1 Mexico City MEXICO 2444 1 Mexico MEXICO 24.44
2 San Paulo BRAZIL 23.60
3 Tokyo/Yokoha- JAPAN 2132 3 Tokyo/Yokoha- JAPAN 21.32
ma ma
4 NEW YORK U.S. A 16.10
5 Calcutta INDIA 15.94
6 Greater Bombay INDIA 15.43
7 Shanghai CHINA 14.69
8 Teheran IRAN 13.73 8 Teheran IRAN 13.73
9 Jakarta INDONESIA 1323 9 Jakarta INDONESIA 13.23
10 Buenos Aires ARGENTINA 13.05
11 Rio de Janeiro BRAZIL 13.00
12 Seoul R. 0. K. 12.97
13 Delhi INDIA 12.77 13 Delhi INDIA 12.77
14 Lagos NIGERIA 12.45
15 Cairo/Giza EGYPT 11.77
16 Karachi PAKISTAN 1157 16 Karachi PAKISTAN 1157
17 Manila/Quezon  PHILIPPINES 1148 17 Manila/Quezon PHILIPPINES 11.48
18 Beijing CHINA 11.47 18 Beijing CHINA 11.47
19 Dacca BANGLADE- 1126 19 Dacca BANGLADE- 11.26
SH SH
20 Osaka/Kobe JAPAN 11.18 20 Osaka/Kobe JAPAN 11.18
21 LOS ANGELES U.S. A 1091 21 LOS ANGELES U.S. A 10.91
22 KONDON U. K. 10.79
23 Bangkok THAILAND  10.26 23 Bangkok THAILAND 10.26
24 MOSCOW USSR 10.11
25 Tianjin CHINA 996 25 Tianjin CHINA 9.96
26 Lima-Callo PERU 8.78 26 Lima-Callo PERU 8.78
27 PARIS FRANCE 8.76
28 MILAN ITALY 8.74
29 Madras INDIA 7.85
30 Bangalora INDIA 7.67
31 Baghdad IRAQ 7.66 31 Baghdad IRAQ 7.66
32 CHICAGO U S A 6.98
33 Bogota COLOMBIA 694 33 Bogota COLOMBIA 6.94
34 Hong Kong HONG KONG 6.09
35 Lahore PAKISTAN 593 35 Lahore PAKISTAN 5.93
36 LENINGRAD USSR 5.84
37 Pusan R. 0. K. 5.82
38 Santiago CHILE 5.58 38 Santiago CHILE 5.58
39 Shenyang CHINA 550 39 Shenyang CHINA 5.50
40 MADRID SPAIN 5.42
41 Medan INDONESIA 536 41 Medan INDONESIA 5.36
42 Ankara TURKEY 519 42 Ankara TURKEY 5.19
43 Alger ALGERIA 516 43 Alger ALGERIA 5.16
44 Ahmedabad INDIA 5.09
45 Belo Horizonta  BRAZIL 5.01
46 Hyderabad INDIA 4.94
47 Caracas VENEZUELA 4.79 47 Caracas VENEZUELA 4.79
48 Casablanca MOROCCO 4.63
49 Guangzhou CHINA 4.49
50 Wuhan CHINA 4.47
TOTAL 496.17 TOTAL 234.47
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Fig. 3 Distribution of cities with a projected population of two million

people or more in the year 2000. Bold lines represent convergent
or strike-slip boundaries (After Bilham, R., 1988).

Table 2 Damaging earthquakes in the past 20 years in which over 1000 people died
(Bold; over 9,000).
Date Magnitude Region Death toll
1970 Mar. 28 7.3 Turkey 1,086
May. 31 7.6 North Peru 66,794
1972 Apr. 10 7.0 South Iran 5,010
1973 Feb. 6 7.7 Szechwan, China 2,175
1975 Feb. 4 74 North-East, China 1,328
1976 Feb. 4 7.5 Guatemala 23,000
Jun. 25 7.1 W. Irian, Indonesia 6,000
Jul. 27 7.6 Tang-Shang, China 242,769
Aug. 16 7.7 Mindanao, Philippine 5,000-8,000
Oct. 29 7.2 W. Irian, Indonesia 6,000
Nov. 24 7.3 N. W. Iran-USSR border 5,000
1978 Sep. 16 7.8 Tabas, Iran 18,320
1980 Oct. 10 7.7 Algeria 3,500
Nov. 23 7.2 South Italy 4,680
1981 Jul. 28 7.3 Kermac, Iran 1,500
1985 Sep. 19 8.1 Michoacan, Mexico >9,500
1987 Mar. 6 7.0 Colombia-Ecuador border -5,000
1988 Dec. 7 7.0 Armenia 25,000
1990 Jun. 20 7.7 W. Iran 40,000-50,000
Jul. 16 7.8 Luzon, Philippine 1,621

B2 I, Bk EBE LTRENS (Tucker, 1992)©®, 50 FHOHD 23 s AKHEC & ) KKE
BB SNDTEEEDH B, 20 23 DFHOPT, bW 5 FERIIE/MRE, NR/MF, 27
VYL NVAD SHIBD AT, FOMUdREEEECH S,
ERESThH 5 AHBORERP & 2 LBTER, —HEAMELZBAROEHRMEICBHTLIL
T E 00, HIESSSE R B ¢ 12 L ERTHIE D DRI RS OB TR EEREIREE X TH  LEPD 5,
L LD S, B2 30 50ipads s nwiEEIcN 2 FEIRFMC O EFLVLE EETR,
Y3 LUTHEEILIZR S, £ LT ELER EETHFEOARLTHOBIRT, KEPRFREBLONE
RS ETRS L AN TETWD, ZOBRERT, BEFEOKENE FEcEPLTRI>TnS
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Fig. 4 The organization of the research sections of El Centro Nacional de Prevencion de
Desastre.

Photo. 1 Main building of El Centro Photo. 2 The laboratory of the strong
Nacional de Prevencion de ground motion section. Prof.
Desastres. Mikumo (Right) is a JICA long-

term expert (the professor emer-
itus of Kyoto University) and
Mr. Santoyo (Left) is an investi-
gator of the strong ground
motion section.

12 CENAPRED O&ff, Photo 2 IZHfFEE THEMRD=E/AHHFEE D Miguel Santoyo KIZHF
FAEE L TO B AEIRENS,
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Fig. 5 Strong ground motion observation in Mexico city in 1985 and in 1990
(After CENAPRED report)?.
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Fig. 6 The Guerrero Accelerograph Array set up in 1985 by the US-Mexico Joint
Project (stations marked by O) and the Acapulco-Mexico city Array in 1990
by the Japan-Mexico Joint Project (stations marked by @).
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Fig. 7 Observed acceleratiornis in the coastal area close to the epicenter and in the
Mexico Valley from the 1985 Michoacan earthquake (After Singh et. al., 1987).
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Fig. 8 Strong motion observation in Mexico city by the Japan-Mexico Joint Project.
Upper: Locations of the observation stations. Lower: Vertical and horizontal

array configurations at the respective stations!!?.
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Fig. 9 Examples of observed accelerograms on surface and at depths of 12 m, 70 m in
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Fig. 10 The locations of the epicenter of the 1985 Acapulco earthquake (Ms 6.9) and
of the observed stations, MSAS and FICA. The source model for the
synthetics is illustratively shown.
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Fig. 11 Comparison between the observed and synthetic velocities in MSAS and FICA for
the 1985 Acapulco earthquake. The synthetics are made using the Ms 4.9 after-
shock records as empirical Green’s function.
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