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Tahble 1. Age and sex of injured persons
Sex A8 | 09 | 10~19 | 20~29 | 30~39 | 40~49 | 50~59 | 60~69 | 70~ Total
Female 4 3 19 16 13 16 .15 9 .95
Male 8 6 11 7 4 9 1 6 52
Both Sexes 12 9 30 23 17 25 16 15 147
Table 2. Degree of injury (presumed period for medical treatment). Fourteen
persons in Mitsuishi town are not included
N 1w 2ws 3ws 1m .2 ms 3ms Total
Female 15 48 10 6 4 3 86
Male 10 25 11 - - 1 47
Both sexes 25 73 21 6 4 4 133
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Figure 1. Change of injury rate with age. Official -9
announcements by the town offices of Urakawa,
Mitsuishi and Shizunai were compiled. o .
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Figure 2. Change of injury rate with age. Seri-
ously injured persons (over two weeks) in Sendai
city during the off Miyagi prefecture earthquake
of 1978 are shown.
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Table 3, Assortment of injured persons by types of injury
Type | Cut, . Scald, . Fracture of | Others,
Sex Laceration | Contusion Burn Bruise Bone, Sprain [ Unknown Total
Female 27 18 24 20 10 3 102
Male 19 10 14 5 2 3 53
Both Sexes . 46 28 38 25 12 6 155
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Figure 3. Change of injury rate with age. Comparison between Urakawa town
and Shizunai town.
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Figure 4. Direct causes of injury.
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Figure 5. Maximum acceleration estimated from
height/base-width ratio of overturned tomb stones
(after Enomoto, 1982).
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Figure 6. Human-environment system before, during and after an earthquake.

Injury locates in a cross section of physical state of a human.
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Table 4. Detailed description of elements which constitute human-environment
system (supplement to Figure 6)

BRAET Constituting Elements
1. @ o | IS - E . ke Amplitude, Period, Duration
Quake BE (B Seismic intensity
A il
Human
2. RO EES Physical strength, Mental capacity
Physicl and | 4o os . .
Psychogical WD F 8 Recognition of environment
State % B Experience
% * BESeTE Active action
hase . HER e 1TED Passive action
3.8
Action
RLIITE) Safety action
TR TE) Dangerous action
FhbODA Persons
4 = & WAH—Tn Exxste.ncc .
Environment W B Relation, Attribute
EFhhol Objects
B -w AFE - kKGR E Structure, Furniture, Fire equipment
AR LT To persons
5. Wh—BE o R4 Occurrence of dangerous state
Quake— Pewt LT To objects
Environment BEDRE Occurrence of unusual state (movement and/or
poBx - HE) breakage of objects)
6. Wi A ﬁﬁb@#;ﬂﬁ’y ] ’ Restriction on action
waE (A8 18R 53) Occurrence of uncontrollable state of human body
Quake—Human .
(falling down, thrown away)
%t R AH LT To pemsons
Effect { 7. AR—B3E " Protection
Human— pay=al: =1 Warning, Advice
Environment | gz %1 To objects
gl Prevention of unusual state
EFbhHDOARD From persons
R % * Protection
E& ?’%i«‘ﬁ#/\&‘i ER 35 Warning, Advice
nv1r(11g§1:;an b hoHnb From objects
FEYOHIH Restriction on action
EBERROTR ~ Generation of direct cause of injury
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Figure 7. Comparison betwen official data (announced by the town offices)
and interview (questionnaire) data (collected by the authors).
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Figure 8. Location where injuires occurred.
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Figure 9. Assortment of houses in which

injuries occurred.
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Figure 1(. Assortment of rooms in which
injuries occurred.
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Figure 1]. Actions done by injured persons
before the earthquake.
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Figure 12. Age of persons around injured
persons,
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Figure 13. Persons around injured persons.

Their sex and relation.
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Figure 14, Use of fire equipments.
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Figure 15. Actions done by injured persons
during the earthquake.
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Figure 16. Age of injured persons who
protected persons around them.
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Figure 17. Age of persons who were
protected by injured persons.
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Figure 20. Age of injured persons who
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Figure 21. Age of persons who protected
injured persons.
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Figure 22. Words spoken by persons around
injured persons.
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Figure 23.. Words spoken by injured persons.
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Figure 24. Events (movement and breakage of
objects) responded (averted and/or prevented)
by injured persons.
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Figure 25. Actions done by persons around
injured persons during the earthquake.
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Figure 26. Actions dene by injured persons after
the earthquake.
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Figure 27. Age of investigated housewives. Ave-
rages and standard deviations of the investigated
housewives are 45.1 and 15.4 (injured) and
43.1 and 11.0 (not-injured). —comparison bet-
ween injured and not-injured persons—
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Figure 28. Assortment of houses. —com-
parison between injured and not-injured

persons—

Figure 29. Assortment of rooms. —com-
parison between injured and not-injured

persons—

Figure 30. Actions done by investigated
persons. —comparison between injured
and not—injured persons— (*other than
cooking)

Figure 31. Use of fire equipments. —com-
parison between injured and not-injured
persons—



AN R X B AfEIOWT 101

alone with someone
T T T

AGE (ys) T T T
20- 29

30- 39
40- 49

50- 59

Tl

60- 69

INJURED NOT- INJURED

70-79

1 ! 1

o] 10 20

1 1
20 10

NUMBER OF THE INVESTIGATED HOUSEWIVES

L

Figure}3). Investigated persons who were alone
during the earthquake. —-comparison between
injured and not-injured persons—

AGE (ys)
0-9

I

10-19

20-29 []
30-39 [ ]
40-49 ||
50-50 [ ]
60-69 [ ]

O

1 70719
[
o

around
INJURED

73 persons

around
NOT-INJURED

97 persons
80-89 ]

! 1 ] !
(o] 50

50

RELATIVE FREQUENCY (%)
Figure 33. Age of persons around investigated
persons. —comparison between injured and not-

injured persons—
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Figure 34. Actions done by investigated persons during the earthquake.
—comparison between injured and not-injured persons—
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Figure 35. Events (movement and breakage of objects) responded
(averted and/or prevented) by investigated persons. —comparison
between injured and not-injured persons—
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Figure 38. Words spoken by investigated persons during the earthquake.
—comparison between injured and not-injured persons—
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Figure 39. Words spoken by persons around investigated persons during
the earthquake. —comparison between injured and not-injured persons—
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Figure 40. Actions done by investigated persons during the earthquake.
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AN EARTHQUAKE AND INJURIES
——The First Step into Prevention of Human Casualties by Means of
the Data from the Urakawa-oki Earthquake of 1982; Part 1-——

Shunkichi Kosaka and Keishi Shiono

Center for Urban Studies, Tokyo Metropolitan University
Comprehensive Urban Studies, No. 17, 1982, pp. 85-108

One of the critical problems in earthquake disaster prevention is to find a way of reducing
human casualties. Counterplans for preventing death during an earthquake have long been studied
and death rate remarkably decreased in recent earthquakes. Injuries accompanied with an earth-
quake have been scarcely surveyed and almost no counterplan has been considered. Although
death is the worst stage of human casualty, seriosness of an injury is also self-evident. Injury is
the most urgent problem today under a condition that an occurrence of death is controllable to a
certain extent.

Through studies in order to prevent death, remarkable suggestions have been obtained from
an evaluation of direct causes, e.g. collapse of a manmade structure, landslide and the falling of
objects. In case of injuries, similar approach is not -sufficient. Consideration of indirect causes
toward an occurrence of an injury is indispensable in addition to direct causes. This general idea
was derived from an analysis of the data (lists of injured persons) announced by three town offices
of Urakawa, Mitsuishi and Shizunai a few days after the Urakawa-oki earthquake of 1982. The
following must be taken into account.

1. quake (severity of earthquake ground motion)

2. environment

(an occurrence of dangerous state during and after an earthquake; actions of persons
around)

3. human state and action

(physical and psychological state which interacts human actions; actions which prevent
an occurrence of a dangerous state and drive a person into or put him apart from an
injury)

To elucidate actual state of indirect causes, a field survey was carried out in a damaged area
of the Urakawa-oki earthquake. One-hundred and eleven injured people (about seventy-five
percent of the entire number in the area) were investigated by means of a questionnaire method
partially complemented by interview. Actual process of an occurrence of an injury began to be
revealed as both direct and indirect causes were discovered.

To detect environmental state and human actions that drive a person into a casualty, those
of injured and not-injured persons were compared. Fifty-three housewives who experienced almost
the same severity of earthquake ground motions but were not injured, were investigated and
compared with fifty-one injured housewives. Some different phases between the injured and not-
injured persons were detected. Existence of people around the investigated persons, responses to
environmental conditions and so on are different. These are expected to be effective keys for

elucidating the mechanism of an occurrence of an injury.



