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(1)| 47 | 48 4.6
(2)| 55 6.0 6.1
(3)] 58 | 61 6.5 g
(43| 50 | 51 4.7
(5)| 64 | 65 6.3
(6)| 56 | 55 5.2
(7)] 55 | 58 | 64 * Q
(8)| 51 49 5.2
(93| 49 — 4.8
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72 XO UrEDAS
Gy (%)
= d.ta ¢l 1 a1y

O? 0 100km
g O

F—4 EMIMEOL L S RANBRER - B OMERROT

®
Origine Lat. M [ A : km |estimated
Time : GMT| Long. [(T, :s)|degree (tps : 8) by
7 May ’86 | 51.42°N 7.6 50 4004 |USGS
22:53 [174.82°W
Aleutian 7.6 51 4100 |UrEDAS
Is (5.4) (359)
11 May ’86| 26.40°N 6.6 236 1717 |USGS
01:25 |125.55°E
East China 6.4 248 2000 |UrEDAS
Sea (2.2) (174)
26 May ’86 | 19.60° N 6.8 139 7 416 |USGS
18:50 {178.80°E
6.2 154 7100 [UrEDAS
Fiji Is.—1 (2.0) (501)
26 May ’86| 19.60° N 7.2 139 7 418 |USGS
19:16 [178.80°E
6.7 143 7100 {UrEDAS
Fiji Is.—2 (2.7) (496)
14 Aug ’86| 2.10°N 7.3 203 3953 |USGS
19 : 46 126.50° E
Molucca 6.8 220 - UrEDAS
Sea (3.0) (718)

M : Magnitude, T, : Period of initial motion (velocity).
6 : Epicentral azimuth, A : Epicentral distance.
tps : PS time
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RESEARCH AND DEVELOPMENT OF INTELLIGENT EARTHQUAKE DISASTER
PREVENTION SYSTEMS UrEDAS AND HERAS

Yutaka NAKAMURA

UrEDAS, Urgent Earthquake Detection and Alarm System, is an integrated real-time earthquake warning
system using a single station with three-component seismometer. Detecting the initial P-wave of an earthquake,
UrEDAS judges the destructive potential -of the impending earthquake on the basis of the relation between
magnitude and epicentral distance of earthquake, and issues a necessary warning within four seconds after the P-
wave arrival for a certain area which may sustain damage. UrEDAS is the fastest earthquake alarm system in the
world, practically in use since 1988. At the arrival of S wave, it improves the estimates and updates the warning.
When several UrEDAS units are used, the data from each unit are synthesized to produce more definitive

information.

HERAS, Hazards Estimation and Restoration Aid System, estimates the degree of damage caused by an
earthquake based on the synthesized information from UrEDAS units within a few minutes using the relation
between earthquake strong motion and damage for the prompt correct countermeasures just after the earthquake.

The prototype system of HERAS completed in 1992.

As a method to estimate the degree of damage, usefulness of vulnerability indexes K values are proposed in
1992-1995. K values can be derived accurately from microtremors measured easily and quickly by using PIC,
Portable Intelligent Collector, developed in our laboratory in 1986.



