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by
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ABSTRACT

By carrying out questionnaire surveys the human psychology and behav-
iors in relation to seismic intensities were investigated. Special con-
cerns were paid on the people's general behaviors and mental attitudes,
attentions to dealing with a fire source, and reactions of the people who
happened to be driving a car. It was clearly confirmed that the human be-
haviors and psychological conditions are strongly correlated to seismic in-
tensities, that is, people's responses go from bad to worse with increasing

intensities.

INTROBUCTION

Investigations of human psychology and behavior during a large earth-—
quake have frequently been carried out in Japan. However, most of the
investigations in the past are limited to elucidate their qualitative char-
acteristics, that is, they lack a view point of understanding human re-
sponses as a function of earthquake strength(=seismic intensity). Usual-
ly the earthquake damage is characterized by ground shakings and other
mechanical forces, but is generally enlarged with the secondary disasters
such as fire, traffic accident and sometimes panic fair. To know the human
psychological conditions and behaviors at the earthquake are supposed to
take a great part for diminishing these secondary disasters. For this,
however, the data should be accumulated in a quantitative way in relation
to the seismic intensity.

In recent several years we have been carrying out questionnaire sur-
veys of earthquake intensities for the purpose to make seismic zoning maps.
In this questionnaire sheet a few questions on the human responses are
included. So, by an accessory product of intemsity analyses the data om
these matters has been stored. And a data processing was done while pay-
ing attention to the human responses during earthquakes. This provides a
preliminary report in this direction.

The covered intensity range by our surveys was II-V (Intensity Scale
by Japan Meteorological Agency), but through one case study for a recent
earthquake it was extended to nearly VIL.

METHOD OF INVESTIGATION

A questionnaire sheet contains 34 questions for describing the repli-
er's location and circumstances, and for estimating a seismic intensity.
These questions are made to be more sensitive imperceptible difference of
the quake than those developed in the past. Among them we prepared a few
questions to know human behaviors and mental conditions during an earth-
quake. They are the questions on the general behaviors of human beings,
grades of frightening, mental attitude for fire prevention, response of
the people who was driving a car and so on. Soon after a moderate~to-
large earthquake occurs, thousands of the questionnaire sheets are deliv-
ered to several shocked areas. The earthquakes investigated until now are
7, the surveyed cities are at least 10, and the total number of the sheets
received are about 24000, made up as in Table 1. The latest survey shown
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in the table is for a recent inland earthquake attacked the northern part
of Kyushu district, in which an elaborated investigation was performed in
a wide area surrounding its source region.

An analysis to estimate an intensity by a questionnaire sheet was
done by means of a kind of weighted summation of responses for each ques-
tion, considering a correction due to the replier's circumstances. Esti-
mated values were finally referred to the JMA Intensity Scale.

Main items and their categories of the questions concerned with the
human psychological conditions and behaviors are as follows.

1. How did you behave yourself when you felt the quake?
1. No special reaction was necessary
2. Consciously I looked to my own safety
3. Consciously I got off outdoors
4. It was unconscious that I ran away to outdoors
5. No convincing memory is remained because of deep confusion.
2. How did you deal with fire sources as gas heater and oil burner?
1. Fire was out of use at the time
2. I felt no necessity to put out the fire
3. I felt danger and put out the fire
4. It was unconscious that I put out the fire
5. I could not afford putting out the fire at the instance.
3. Please answer if you happened to be driving a car. How did you go
through then? '
1. No special effort was needed
2. I felt a slight trouble
3. Driving a car was fairly difficult
4. I felt impossibility of driving and brought to a car to a halt
5. An accident (slipping off the road, collision of cars) has happened.

Besides these a few questions on the people's astonishment and frightful-
ness are included. A brief static analysis was done relating to these
questions.

RESULT AND DISCUSSION
[1] Human behaviors at the intensities less than VI.

(A) The first question is for the general behaviors of human beings
during an earthquake. In Fig.l (a) we see the three grades of replier's
responses. The abscissa is the seismic intensities by means of the JMA
Scale (for reader's convenience the MM Scale is also cited). Looking into
this figure we notice a remarkable contrast among the three grades of
responses from no effect to unconscious condition. At lower intensities
almost all the people naturally pay no attention to the earthquake. But,
at increasing intensities many people tend to behave consciously and to
be unconscious conditions. At intensity V nearly a 307 of the people are
confused to be unconscious or instinctive. People who can control oneself
decreases less than 10%. Extrapolating this trxend it is very practical to
anticipate that at a higher intensity as VI unconsciously behaving people
will go up to 507 or more.

(B) Fig.1l (b) illustrates how the people pay attentions to put out a
fire during the earthquake. A curve corresponding to upper solid circles
shows changes of the responses possible to put out the fire, and a middle
curve indicates percentages of the people who replied impossible. A curve
going down right-wards shows the responses unnecessary to put out the fire.
The people who responded impossible increases with increasing intensities,
and amounts to 107 at intensity V. It is favorable that the people who
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1ied possible to put out the fire keeps a large percentage as is seen
ixezpthis gigure. Howgver, considering the results sgown in Fig.1 (a) we can

not expect that this favorable tendency will be true even at higher inten-
sities.
(C) Here is a question to the people who happened to be driving a car
at the time of the quake (Fig.l (c)). A 50% driver tells us that at inten-—
sity IV they could continue driving without any troubles. Nevertheless, at
intensity V the people who had no effect goes down to only 10%, but the
people who replied impossible to keep driving comes up to 30%. After all a
907 driver seems to be subjected to some kinds of troubles at intensity v.
This teaches us that at higher intensities there might be many traffic ac-
cidents if an earthquake will attack an urban area.

There are a few interesting results concerning the differences in psy-
chology and behavior between male and female. Those are summarized in Fig.
2 (a), (b) and (c). Hence, ordinates indicate response grades. Females
are in general more astonished and frightened in their minds by the earth-
quake than males. However in the lowest graph each curve is close together.
This suggests that the actual behaviors of females during the earthquake
are not so disconcerted as inferred from the upper two graphs.

[I] Human responses at higher intensities.

For the earthquake occurred at northern part of Kyushu district an
elaborated questionnaire survey has been done covering an area with its
seismic source region, and the widely distributed intensities were describ-
ed. Specially in the fault region of a 7 km x 17 km rectangular shape the
intensity was above VI. Thus a case study of human responses in the ex-
tremely awful situation as attacked by a destructive earth movement was
partially performed. The questions meaningful for our object are general
behaviors of human beings, fearfulness to quake and preparation for fire
prevention. For car driving no useful data was obtained because the earth-
quake occurrence was in the midst of the night ( 2h 17m ).

Results are illustrated in Fig.3 (a), (b) and (c). At first, we can

recognize that the responses to each question are very sensitive to the
ascending order of categories, in other words, that the questionnaire texts
are very perceptive to intensities. Next, it is understood that the human
responses up to intensity V are very similar to those discussed in the pre-
ceding section. So, special concerns were paid to those in higher intensi-
ties. The number of the people who behaved unconsciously or instinctively,
though around 507% at intensity V, increases abruptly with a slight increase
of the intemsity and almost 100% of people were brought to despair before
arriving at the intensity of VII. These are naturally related to the re-
sponse for the question about how the people dealt with fire sources.
Almost all the people at intensity VI answered impossible to put out the
fire. This suggests that the favorite tendency mentioned about the fire
prevention is broken down in the worst situation. It was one consolation
in sadness that the fire sources on use were very scarce.

In this short report we presented a few interesting data regarding the
human responses during the earthquake. These surveys are still half a way
because of shortage in data. Nevertheless, we would like to believe that
these results obtained in relation to seismic intensity will be valuable
and these are basic materials for the adequate disaster prevention programs
against a large earthquake which may occur in future. Hereafter we will
accumulate such data at every chance, after having a further revision of
:?Eigzestionnaire texts so as to improve the sensitivity to seismic inten-
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Fig.1(a) Response to a ques-
tion of human behavior at an
earthquake and its relation
to seismic intensity. Inten-
sities adopted are Japan Met-
eorological Agency (JMA) and
Modified Mercalli (MM) scales.
Ordinate indicates percentage
to each category in the ques-—
tion.

No effect means that no
special reaction was neces-
sary. Conscious is that I
looked to my own safety. Then

Unconscious corresponds to I

ran away or no convincing
memory was remain because of
deep confusion.

Fig.1(b) Response to a ques-
tion about people's atten-
tion to put out a fire during
an earthquake.

The uppermost curve with
small solid circles shows the
response of Possible to put
out the fire, and a middle
curve indicates change of per-
centage of the people who re-
plied Impossible. A curve go-
ing down to right is Unneces—
sary to put out the fire.

Fig.1l(c) Response of the
people who happened to be
driving a car at the time of
earthquake occurrence.
Difficult means that
it was difficult to keep
driving. Impossible indi-
cates that they had no other
way to stop the car or they
were about to meet car ac-
cidents. And the percentage
ob impossible increases at
higher intensities. In con—
trast No effect, which means
that drivers were in usual
ways regardless of the earth-
quake, decreases with in-
creasing intensities. After
all a 90% of drivers was sub-
jected to some kind of trou-
bles at intensity V (JMA).



Table 1

Earthquake and surveyed areas by a questionnaire method

Magunitude Questionnaries Surveyed area

Earthquake Date
Near Ohtsuki 1972.1.27 4.8 2212 Kawasaki
0ff Hachijyo 1972.2.29 7.2 2739 Kawasaki
0ff East of 1972.12.4 7.3 2720 Kawasaki
Hachijyo
0ff Nemuro 1973.6.17 7.4 4059 Nemuro,Kushiro,
Penisula Obihiro,Hiroo,
Urakawa
Aftershock 1773.6.17 5.7 1169 Kushiro
Aftershock 1773.6.24 7.1 1237 Kushiro
Northern 1975.4.21 6.4 10192 Kyushu district
Kyushu
Total : 24328
4 Female (a) Astonishment at the earthquake.
This indicates that the grade of
--* astonishment is clearly increased
2 e\ Sl as a function of seismic intensities,
Male and the response of female is more
1 conspicuous than that of male.
L 1 '8
T Y T T T
4 (b) Frightfulness of male and female.
3 : of”i: The very similar relation to (a) is
‘//ﬁd//,a/’ obtained in this figure. Again the
2 .w"y’". females seem to be more sensitive to
1 the earthquake.
L e ] 1 .
k] L} 1 1 L
(c) General behavior of human at the
4 earthquake.
This figure shows that people's
— behaviors are very indistinguishable
- between the male and female, contrast-
ing with the results shown in the fig-
1 o {V Y KI JMA ures of (a) and (b).
T T T T —r
V. VI VI v IX X MM
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Fig.2 Differences in mentality and behavior for
male and female during an earthquake.
Digits in ordinates show, in an ascending
order, grades of human response.
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DISCUSSION

} F. Udwadia (U-Sah.l

In your analysis of psychological response to ground
shaking did you consider personality variables ?

Is the frightfullness scale an ordinal scale ?
How did you establish your scale ?
What was your age distriburion in the population sampled?

Do you think your distribution of ages had anything to do with
your results ?

Author's Closure

Not received.
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