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CHAPTER CONE

WAITING FOR DISASTER

The Time Dimension in Warnings

The problem of response to warnings of future disaster takes very different
shapes when thetemporal dimension is introduced. At least three time dimensions
are crucial. First is the lead time, the périod of time between the i1ssuance
of prediction, near prediction, or warning and the expected occurrence of the
event. An imminent warning calls for prompt and decisive action and creates
the occasion for setting aside normal routines until the anticipated disaster
is over, Anxieties and fears can be converted immediately into action. A
longer-term warning provides the opportunities for more carefully considered
action and fuller preparation, but introduces the problems of waiting.

People often say that waiting for misfortune to strike is worse than thé mis-
fortune itself. Waiting also invites postponement éf action, so the many

things that could have been done are not done. And normal life must go on

during the waiting period. Somehow time for attention tc the forthcoming

event must be snatched from the continuing attention to normal needs and routines.

A second crucial time dimension is the time window. Thistterm is used to
refer to the period of time within which the predicted event is expected to
occur. The narrowest time window specifies the exact time at which the disaster
will strike. When a dam bursts it is often possible te calculate a precise time
that the wall of water will strike a downstream community on the basis of
distance and speed of the moving water. When the time window is narrow, it is
easy to set aside normal routines and take emergency protective actions for the
indicated period. A narrow time window may be combined with a long lead
time. For example, ocean front flooding may be predicted months ahead for the

precise hour when a peak high tide is due. But a longer time window means that



the exact time of the disastrous event cannot be specified, but only an extended
period. The threatened population are at risk every minute of a long and
drawn-out period, during which they ougﬁt to be extra vigilant but must sustain
most normal life routines. The effect of an extended time window can be

quite different from the effect of a long lead time. During the long lead

time the affected population are at least assured that for the time being they
are safe. They have been granted a moratorium, as it were. But there is

no moratorium during the extended time window. The disaster could strike at any
moment.

As we look at the most significant earthquake forecasts and near
predictions of 1976, they fall into two principal patterns. Henry Minturn's
forecast involved a moderately short legd time of just under a4 month and a brief
time window of from 24 to 48 hours. Some of the forecasts by seers also had
this character, specifying the precisé day or week when the quake would
strike, but often providing a longer period of warning. The Whitcomb announce-
ment, on the other hand, involved zero lead time and a one-year time window.

The quake could conceivably have occurred while Whitcomb was issuing his
announcement, or it could have been delayed for as much as a full year. In

practice we have observed that many people transform a warning message of this

kind by translating the time window into lead time and reducing the time

window to a very brief period. Thus many people understood Whitcomb to have said
there would be an earthquake in April, one year from the time of the announce-
ment. The annbuncement of the Uplift, insofarlas it was treated as a near
prediction, had this same characteristic of zZero lead time and an extended time
window. People were being told in effect that they were in danger at the

moment of the announcement and would continue in that state until the quake
occurred.

The Uplift introduces a third time dimension. Unlike the Whitcomb
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announcement, the Uplift énnouncemént leaves the time window open-ended.

The closed~ or open-endedness of the warning mskes a great difference in planning.
A flood warning is often closed-ended. The crest of the river is knowm to

be approaching, and it can be confidently predicted that if the crest passes
without floodiné, the danger will be past. In the case of closed-ended

earthquake predictions the closing date is not the date by which the danger will

have pasged, but the date by which the accumulating tension must have

reached the breaking point. But an open-ended warning provides no time toward
which people can look forward when the disaster wili either have occurred
or have been averted.

Insofar as the Uplift is the dominating and persisting focus of the
earthquake threat in socuthern Califernia, it conveys a warning with zero lead
time and an open-ended time window. By the time we gathered our first survey
data that time window had already lasted for a full year. By the time we completed
our fourth wave of follow-up interviews the elapsed time window was approaching
three years, aﬁd the warning remained no less open—ended than before.

The prevailing warning situation is more confused than this account
indicates, since interpretations of the Uplift have generally been made against
the background of a more general near prediction based on seismic gap
theory. Conceivably the threat based on the Uplift could become closed-
ended if the Uplift subsided or even became stable for a sufficiently leng

" period. The alternate interpretation that the Uplift was part of a recurrent
and benign mouptain—building process that had originally produced the magﬁi-'
ficent San Gorgonio mountain configuration might then be generally acceptea.
Reports that the Uplift was sinking or migrating southward were suscéptible to
this kind of interpretation. Just as the crest of the flood had passed
without inundation, so the peak of the uplifting had passed without an attendant

earthquake, and we could begin to relax once again in relative security.



But the more commonly heard view from the seismological community has
been that the Uplift is a matter of ccncern just because southern California:
is due or overdue for a great earthquake. During the course of our investigation
the seismic gap was often cited, and it became a topic of particular interest
with reports of a local investigation that lead to more precise dating of
past earthquakes than had heretofore been available. The new evidence actually
seemed to extend the time window, allowing for as much as 160 years between
great guakes. With the last great quakehaving been the Fort Tejon disaster of
1857, the next could come as late as the second decade of the twenty first
‘century, or forty years hence. And according to the pfinciple mentioned in
connection with the Whitcomb anncuncement, it was easy to transform this
extended time window into an extended lead time and heave a welcome sigh of
relief.

‘Hence while the enduring rhreat situation in southern Califormia involved

zero lead time and an open-ended time window, lasting nearly three yeérs

by the timé our investigation was completed, the situation involved these additional
elements. First, people might look for subsidence of the Uplift as a sign that
the time window was being closed, except that a longer time window was already

in effect on the basis of the seismic gap. But the longer time-window might be
taken less seriously for at least two important reasons. First, living at

risk of a destructive earthquake was a part of life in Californié, and the

vague exhortions based on the seismic gap may not have been perceptibly different
from the general awareness of living in earthquake country. And.secdnd, the new
evidence setting a more definite but extended duration for the time window

méy have been translated into lead time and a sense of lessened imminence. Yet
it wés not at all clear that subsidence of portioms of the'original Uplift
lessened the danger specifically associafed with the Uplift. It might merely

be a sign of continuing stress and activity along the major fault zone,



keeping the threat alive. Perhaps it:was because of this uncertainty that
the report of a swarm of micro-tremors in the fault zome attracted more attention

than other reports during this time, as we shall see in Chapter Two.

Grounds for Changing Responses

The survey data that we have gathered over a twenty-one month period
provideé us with an opportunity to examine the‘relative change and stability
of attitudes and actions within a population subjected to a threat characterized
by an open-ended time window of nearly three years duration. We look for changes
in attitude and action having two different baseg., We look first for the natural
evolution of human response as people live cut the experience of an open—ended
and long-lived time window. When nothing changes objectively for an extended
period of time, the situation necessarily changes subjectively for the participants.
'‘And we look second for changes that are responses to specific ‘events during the
course of our jnvestigation. New and revised announcements came out, a damaging
earthquake struck a nearby community, and earthquake safety became a pawn in
political controversies having theif roots in wvery different concerns.

Various and contradictory effects might plausibly be anticipated from
simply living through an open-ended disaster forecast time window. The most
commonly discussed potential effects are generally viewed as being negative
for the individual and the community. We shall briefly discuss these possible
effects under four headings.

The first hypothetical effect of lengtheming experience in an open-
ended time window is a declining sense of urgency and ecorrespoendingly reduced
vigilance and preﬁaredness. The underlying assumption is that in case of a
warning message without any lead time the sense of urgency and resultant

preparatory action are likely to be greatest at two moments in time. The first



moment of urgency and potential action is the moment of the warning and immediately
thereafter as the message undergoes both formal and informal verification and
reinforcement. If disaster could strike at any time, noﬁ is the time to act.
The second moment of urgency and action potential comes when the end of
the time window is imminent. We have mentioned already the tendency for some
people to translate time window into lead time so that the event is not expected
until the end of the time window. But even for those who make no such translation,
the period during which disaster can strike is progressively narrowed so that
concern is focused on an ever shortening moment of time as the close of thé
time window approaches.

Between thege two momentg, there should be a more ot less extended
period of lessened urgency. The sense of imminent dangeé'cannot remain at
a high pitch for an extended period of tiﬁe. As days go‘by aﬁd then months and
years without the anticipated disaster, the future time span is extended. We
might say that when confronted with a long or open-ended time window, people
create their own subjective time window that is initially much shorter than the
announced period. Our discovery that more than two fifths of our respondents
expectedla damaging quake within a year when we first interviewed them illustrates
this foreshortened subjective time window, since there was no justification for
a one-year time window in scientific discussion of the Uplift. ‘Asltiﬁe passes,
the hypothesis is that the subjective time window ié extended into the future
so that people begin by expecting a quéke in a matter of weeks and pgradually
shift to expecting it in a period of years.

In case of the Uplift there is no second moment of urgency unless people
interpreted announcements of changes in the Uplift or the 1978 Soviet forecast
as signs of a closing time window. Hence we should expect the sense of urgency

to decline according to either a linear or exponential curve. If the greatest




loss of urgency comes early, followed by a gradual levelling off as people

come closer to fully appreciating the open-endedness of the forecast, we should
expect declining urgency to follow the'exponential curve. This is the more
theoretically justifiable assumption.

Action'accompaqying such a pattern should exhibit an initial spurt of
preparedness, followed by growing inattention. fhus people might store water
and food, then gradually let the stocks deteriorate or borrow from them without
replacement. Or they might put fresh batteries in their emergency radio and
not replace them as they wear out.

If people have perceived the time window as extended but closed-ended,
or if they interpreted new announcements as signalling the approaching end
of the time window, we should expect a reawakening of urgency as the subjective
moment of climax approaches. If thié pattern prevails, within the span of
our surveillance, we should find that a concave parabollic curve best describes
the trend. The concave parabola is a U-ghaped curve, with high points at the
beginning and the end.

The second hypothesized effect of lengthening experience in an open-ended
time window carries the declining sense of urgency a steprfurther intc active
disillusionment and disbelief. This hypol:heslis might be called the falge-
alarm effect or the.cry-wolf effect. In the first hypothesis we envision no loss
of conviction that disaster will strike eventually. Consequently the loss of
urgency would not necessarily weaken the disposition to respond toa new
and more urgent short—térm warning. But under the second hypothesls people
conclude that the entire alarm was unjustified in the first place, and that the
scientists or other forecasters really don't know what they are doing. People
who expected a damaging quake within the year should experience the passing of

the year without a quake as disconfirmation, inclining them to skepticism about



any future forecasts, predictions, or warnings. Periodic reminders of the
earthquake threat should constitute a 'deconditioning' experience, since each
new declaration is an unreinforced stimulﬁs. The response to‘an imminent warning,
if scientists were to announce that a crescendo of evidence shows that the long
awaited quake is about to strike, would be something like "We've heard that one
before!" The dissillusiomment should, at the very least, be expressed through
reduced confidence in‘scientific earthquake prediction capabilityf It would
probably be expressed through increasing fatalism about earthquakes and their
consequences for human beings. In extreme instances it might produce a disbelief
in earthquake danger, though it is difficult to see how the earthquake history

of California could be totally ignored. |

The third hypothesiged effect is accumulating anxiety and fear with their

many attendant éffects. If people feel they are living beneath a Damoclean
sword, the passage of time will perpetuate and compound anxiety rather than
dispelling it. If people wake uﬁ,each morming wondering whether today will be
the disastrous day, the effects should be manifested in many ways. People should
be preoccupied with the earthquake threat, so that it is the topic that comes
to mind in suggestive situations. We already know that preoccupation or salience
was surprisingly low, but we might expect increasing salience as the unrelieved
strain bepins to "get to' more and more people. Modest anxiety should be
expressed through a desire for information relevant to the anxiety-provoking
topic. But as anxzlety climbs toward pathological leveis, people should Begin

to resist and resent new information. - We should observe a declining receptivity
to news and cther information on the topics of earthquake prediction and earthquake
safety and preparedness. Compounded anxiety also leads to defensive denials of

danger. People should increasingly deny the probability of earthquake danger.




Such defensive denial 1is ;ikely‘to be distinguishable from simple declining
belief or a waning sense of urgemncy by the presente of contradictory responses.
Thus if earthquake salience increases while the expectation of an earthquake
declines, . or if expressed fear of earthquakes increases while expectation declines,
we could plausibly interpret these trends as signs of anxiety-produced denial.

Compounding anxiety would be quite counterproductive in any real
emergency. Both apathetic disregard for emergency instructions and panicky
résponse would result.

The fourth hypothesized effect is akin to the third, but translates
accumulating personal tension into a more active and aggressive response.
Living through a lengthening time window of earthquake threat could lead to
anger, resentment, and scapegoating. Scilentists and public officiais would be
actively blamed for disturbing the peace of the community by issuing or permitting
unsettling public pronouncements. Scientists should be viewed with increasing
suspicion., Public officials would be subjected to more and more severe
condermation. Appeals for preparedness would be met, not with apathetic disregard,
but with active and hostile refusal to comply. |

While these four possible negative effects of ;iving through é lengthening
time window have been widely advertized, a plausible case can also be made for
some effects of a more positive kind. We shall describe two of these,

It is common knowledge that men and women in the modern world are
bombarded with more iﬁformation and more reminders of their précarious existence
than they can assimilate in meaningful ways. Modern people have a wide range
of superficial awareness, without any sénse of personal relevance, Thé earth-
quake threat, the meaning of earthquake prediction, the distinction between
safe and unsafe situations in an earthquake, and the need and possibility for
earthquake preparedness are all mgtters of which most Californians are super-

ficially aware, as they are of the dangers of freeway driving. Personal
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exﬁerience.is generally recognized as the most effective agent for translating
superficial awareness into meaningful awareness. People who have automobile
accidents commonly experience a qualitative change in their awareness of

driving safety and may abruptly become compulsive about wearing seat belts

and taking other precautions. Less effective than personal experience but
nevertheless important as sensitizing agents are vicarious experience and
involvement in active discussion of the danger in primary groups. Even without
discussion, sheer exposure tc repeated warnings may have effects in some situations,
though this possibility is more uncertain.

If the continuing time window of threat creates repeated occasions for
diécuSsion among family members, friends, and coworkers, the effect may be to
make the earthquake prospect increasingly real and vital for many people,

There may be an increasing sensitization, so that discussions of the Uplift

and of earthquake safety that were initlally wmeaningless to many who heard thém
increasingly evoke responses of recognition and appreciation. An idea like
earthquake prediction that was so new that many people were initially unable

to grasp it becomes familiar and its implications begin to be appreciated.

The‘assumption underlying this hypothesis 1s that the context of threat
in which discussions take place is essential to produce the sensitizing effect.
In this context the discussion of each new announcement or reminder leads
people increasingly to ask questions and experience insights concerning the
" relevance of events for themselves. People whe have lived through an extended
time window are more likely to hear and grasp the significance of anew and more
urgent warning than those who have not been through such an experience.

The second positive hypothesized effect simply carries the first one
further. ﬁesponses evoked by early and repeated warning announcements become

rehearsals and drills in preparation for the eventual emergency. A rehearsal
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familiarizes and habituates people to the responses they will make in a true
emergency . and enableé them to discard inapprﬁpriate responses and replace them
with more effective respomses through trial and errer. 1In some instances the
rehearsal is active. For example, having once stored food and water, people know
better what to do next time even if they have allowed their stocks to deteriorate
after the initdial effort.v In other instances the rghearsal takes place in
thought and imagination, shared through discussion. In either instance the
effect is to increase readiness to respond.
The six possible effects of living through a lengthening time window
of disaster warning are not mutually exclusive. The predominant response in
the community may be some combination. In addition, it is likely that different
population segments will respond in different ways. It will be our aim in tﬁe
chapters that follow to try to identify the dominant response patterns and, when
possible, to relate less frequent patterns to‘appropriate population segments.
But before we can analyze the evolution of responses to the objectively
unchanging threat situation, we must takenote of significant events that occur
during the periad monitored. It should certainly make a difference whether
there is a steady stream of news about new developmentsin the earthquake threat
situation or whether there is only the initial report that is repeated from time
to time. It wili be important to note whether new reports tend to intensify
or undermine the origipai concept of threat, and whether the earthquaké threat
becomes linked to other live concerns such as ongoing controversies. |
Accordingly, we shall devote Chapter Two to expioring public awareness
of some of the events and cbjective changes that might reinforce or modify
the naturally evolving‘responge to the lengthening time window. The events
have already been reviewed in detail in Part Two. But the question for Chapter
Two is how much these events have penetrated public awareness. In Chapfer

Three we will then examine the trends of responses for which we have repeated
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measurements with a view of discovering whether any of our hypothesized six

effects might be applicable.

The Panel Study

The general plan for this phase of the investigation was to conduct
four waves of follow-up interviews at five to six month intervals after the
basic field survey was completed. The interview schedules provided for
repeated administration of a set of c¢rucial items that could be used in identifying
trgnds, and for inclusion of new items that measured response tolcurrent developments
and new items that might help to clarify ambiguous responses in the basic field
survey. Because the cost of repeated field surveys is prohibitive, we conducted
all the feollow-up interviews by telephone. The interviews were also briefer, though
seldom less than one half hour. The s;mple slzes were also smaller, though in
all cases tﬁey remained substantial.

In designing a panel study investigators are confronted with choices
between réinterviewing the same respondents and interviewing fresh samples of
respondents. From the start it sgemed wisest to work with a combination of new
and reinterviewed respondents. A number of considerations were weighea explicitly
in choosing the final pattern of new and reinterviewed samples.

Reinterviewing respondents from the basic field survey was important
for two principal reascons. First, we would have considerably more information about
people included in this 1onéer field suivey than we could get from people in the
briefer telephone interviews. Relatively stable items of information from the
basic survey could be correlated with new items in later interview waves. Second,
by reinterviewing we could relate changing or stable responses to personal characterlstics.
While repeated interviewihg shows the general pattern of stability and change in the
community, reinterviewing specific‘individuals allows us to distinguish between

the kinds of people who changed and the kinds who did not. Only by reinterviewing




individuals, for example, could.we tell whether a high fear of earthquakes
predisposed people to volatile judgments concerning the likelihood of an earth-
quake in the near future.

At the same time there are serious drawbacks to reinterviewing a panel
of respon&ents as compared with interviewing a new sample each time. . First,
allowance must be made for sample attrition, since many respondents will not
be reachable for a second or third interview. The attrition is also likely to
be selective, introducing progressive bias into the sample. Second, there are
likely to be reinterview‘effécts on answers to some of the questions. For
example, it would be surprising if awa?eness of the Uplift did not increase
on reinterview. - Some of the respondents may only have heard of the Uplift for
the first time from our interviewers, and may not have forgotten between interviews.
The interview process may sensitize respondents to issues under investigation
so that they are stimulated to think gnd talk about earthquake matters between
interviews. The inte;views may even stimulate action, such as fixing cupboard
latches for earthquake safety. Third, repeated questioning regarding attitudes
and beliefs and once-for—-all acticons may produce diminishing returns because of
the éense of having been asked hefare, and may in some instances be actively
resented.

We took note of two basic panel designs, as described by Kish (1965,

pp. 469~474). The first is known as the complete follow-up design . If we

de;ignate each sample by a letter of the alphabet, the design for succeeding inter-
view waves would be as follows: a,b; a,c; a,d; a,e,; a,f. The basiclfield

survey would be divided by a random ﬁrocess intortwo samples designated fa"

;nd "b." Sample "aﬁ would then be reinterviewed repeatedly. But each interview

wave would also include a fresh sample. The size of samples "a" and "b"

might be equal or unequal.
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This design permits maximum follow-up of individuals, and would permit
maximum use of the fuller information secured in the basic field survey. Because

llau

of sévere attrition, it would be necessary to start with a large sample
in order to have an adequate sample at the end of the period of study. The
great disadvantage of this design lies in maximal reinterview effects. The

use of a fresh group each time, drawn acccrding to the same sampling procedure
(b, ¢, d, e, and f), compensates for the sensitizing and action-precipitating
effeéts of reinterview, but diminishing returns from repeated questioning might
render sample "a&" of dubious merit in the last waves. In addition, it is
doubtful that we could make constructive use of the reinterview data for so

many waves.

The simple overlap design provides that the new sample in each wave will

be reinterviewed just once, in the next wave. This design can be described
as follows: a,b; b,c; ¢,d; d,e; e,f. This design minimizes sample attrition
problems and minimizes allntypes of reinterview effects. The two principal
disadvantages are the lack of opportunity to follow individuals over longer
periods of time and the loss of fuller information secured in the basic
field survey after the first reinterview wave.

The most comprehensive design, combining the benefits of the two

preceding designs, can be called the comprehensive design. 1t is better sgited

~than either of the first designs for the application of sophisticated statistical
procedures for separating trend, event, and reinterview effects. The design is

as follows: a; a,b; a,b,c; a,b,c,d; a,b,c,d,e. The drawbacks for our purposes

are as follows. Reinterview effects are multiplied to an unmanageable extent.

The sample attrition and bias effect is serious. And the escalating total numbers

to be interviewed in later waves made the cost prohibitive.
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In an effort to compromise the merits and demerits of these three

degigns in.serving our purposes we have adopted a hybrid design. This design

can be described as follows: a,b,c, (basic field survey): e¢,d; b,d,e,; f;

b,g. The design is presented more graphicaily, with the actual numbers in each
of the samples, in Table 1. In.each reinterviewed sample the.loss by attrition
wés larger than we had anticipated. We had estimated original;y that setting
the size for sample "b'" at 600 would provide us with 500 responses eleven months
later and 400 responses 21 months later, rather tﬁan the 462 and 348 we aﬁtually
secured. Nevertheless, the minimal differences between new and reinterview
samples on most variables lead us to believe that the désign served its purpose.
This design has the following features: it (1) "saves back” a substantial unit
from the field survey for use in establishing longer-term trends, preserving the
information included in the field survey but not the shorter telephone interview,
without excessive reinterview effects (sample b); (2) It provides two cpportuni-
ties to compare individuals at five-to-six-month intervals, one comparing
telebhone-reinterview with the original field survey and the other comparing
first and second telephone interviews. The two comparisons are needed because of
sampling and response differences between field and telephone interviewing:‘

(3) It provides a fresh sample free from reinterview effects for each wave;

(4) It assumes that there will be little to gain by comparing individuals at

two periods after the first twec comparisons described under (2).

Contingency Plans and the New Years Day Earthguake

An essential feature of our research plan was to be prepared to take
advantage of certain events that might have a substantial effect on public
response if they should occur during the course of our study periocd. The five

contingencies were as follows: The occurrence of a damaging earthquake in Los -
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TABLE 1

Sample Field Wave Wave Wave Wave
designation survey one two three four
350
600 462 348
500 426
551 340 |
516
536
_ _ _ 550
Total 1450 977 1368 536 898
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Angeles County; the occurrence of a moderate but nondestructive earthquake, .

felt throughout the County and of sufficient magnitude to cause public discussion;
the issuance of a significant new prediction or a substantial upgrading of the
urgency of an existing earthquake notice; the cancellation or substantial downgrading
of an earthquake prediction or near prediction; the disconfirmation of a widely
noticed prediction by passage of the predicted time without a quake. Five sets

of interview schedules were developed, printed, and pretested, and key interviewers
were briefed on their use. The plan was to be ready to interview within a few

days of any of these events. Plans were made for readjusting the regular

follow-up interview time schedule to accommodate the contingency interviews.

S8ince none of trhe events accurred before our finai follow-up interview

wave had been conducted, no readjustments were necessary.

Just one of the contingencies occurred. This was the magnitude 4.6
earthquake on New Year's Day, 1979. Although this event came one day after the
planned termination of all new data gathering, we launched the interview wave
a few days later and completed interviewing before the end of the month.

A fuller aécount of this phase of the study appears in a later chapter, ﬁhere
we give serious attention to the apparant effects of a small earthquake comingl
- after nearly three years of waiting for "the big one," and soon after a wildly

. destructive quake in nearby Santa Barbara.

REFERENCES
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CHAPTER TWO

THE RESPONSE TO DEVELOPING EVENTS

The succeeding waves of interviews provided us with a means for éssessing
tegponses to events as they developed after'the initial survey. In this chapter
we shall report the findings from questions dealing with developing events
that were included in the four follow-up interview waves. In addition, some
items were included in the final wave calling for the respondents' own assessments
of changes in communication and in attitude toward the Uplift. We begin with

the reports that the confirmation of the Uplift was changing.

The Changing Uplift

As early as May 28, 1976, Los Angeles area newspapers reporte& that the
Uplift was higher and wider than previcusly thought, with the inferemnce that the
Uplift was still rising. Little more waé said about changes in the Uplift during
the rest of 1976, until December. In December newspapers again featured the
report of a rising and expanding Uplift, but added a new kind of change. 1In
the San Gabriel foothills north of Pasadena, Qithin the circumference of the
‘ uplifted region, a subsidence of as much as six inches had occurred. In February,
1977, came reports of tilting and of subsidence over a much wider area of the
southern California Uplift. Subsidence to the north, including the vicinity
of Palmdale, and uplifting farther south led to a suggestion that the Uplift
might be migrating southward. 1In March there was an isolated report that the
Uplift extended much farther east than formerly supposed.

After an extended period of rela;;ve quiet concerning the Uplift,
qugember brought reports of a swarm of very small tremors on theVSan Andreas

Fault near Pglmdale. We shall deal with these reports in the next section.

mﬁeding page blank J
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But the swarm was blamed for slight shifts in the aqueduct bringing water to
Los Angeles. The shifting occurred near the point where the aqueduct crosses
the San Andreas Fault, within the circumference of the original uplifted region.
In October and November, teievision specials on earthquake hazard featured
histories of the Uplift, including the changes subsequent to discovery. As
December came around again, so did reports on papers presented at the annual
meeting of the American Geophysical Union, some of which dealt with the Uplift.
These were followed later in the same month with reports of a projected resurvey
of the Uplift by the U.S5. Geclogical Survey. Among the papers summarized was
the Geological Survey's historicai review of the Uplift, reminding readers of
its steady rise and expansion for several years and its more recent subsi&gnce,
especially around Palmdale.

After Decembei, media attention to the changing character of the Uplift
f#ded. RFor abou; a year and a half there had been occasional media accounts
of changes in the Uplift, beginning with an emphasis on the continuing rise
and expansion of the Uplift, and ending‘with reports of subsidence, espéciallf
in the northern poftions; |

In January, 1978, we included a series of questions iﬁ the telephone
interview to assess awareness and Interpretation of reports concerning changes
in the Uplift. All respondents who mentioned the Uplift spontaneously in
reply to the general question about_predictions, forecasts, and other announce-
ments, and all respondents who answered affirmatively when asked if they remembered
"hearing about a bulge in the earth near Palmdale in the Mojave Desert' and
who acknowledged that scientists were saying thét it might signify a coming
earthquéke were asked the series of questions about changes,

Respondents were first asked, "Have you recently heard of any changes
in the bulge?" If they answered "Yes," they were asked, ""What were these

changes?" "Answers to the follow-up question were recorded verbatim and subsequently
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c0&ed for analysis. Regardless of whether respondents answered "yes" or '"no"
to the opening question, they were then asked specifically about the report
lthat parts of the bulge were sinking. We shall report the exact wording of
this item and the follow-up items after examining responses to the more”general
question.

The January, 1978, wave ;f interviews consisted of three samples, one
of which was new and two of which were being reinterviewed. When responses
from the threé samples were compared, they did not differ significantly, so
they have been combined and reported as a single sample of 1366 persons.
As reported in Table 1, 177 respondents, or 12.9 percent of the entire sample
remembered hearing recently of changes in the Uplift. These 177 respondents
constituted 19.0 percent of the 934 respondents who remwembered hearing of the
Uplift and understood its possible connectioﬁ with an earthquake. Whichever
percentage we prefer to emphasize, awareness of the developing character of the
Uplift phenomenon is quite limited in the generallpopulation.

Among_those who remember hearing of changes in the Uplift, there 1s little
consensus about the nature of the changes. Respondents divide about equally
- among those who say the Uplift is rising and those who say it is sinking.
A very few people who said it was both rising and sinking are included in the
"other" category, along with people who gave varied answers. Earlier reports
had referred to a rise in the Uplift,‘but recent reports had emphasized that the
Uplift was sinking, especially in the vicinity of Palmdale. Earlier feports
may have ﬁade a deeper impressioﬁ than later reports on the fifty percent
who thought the Uplift ﬁas rising. Alternatively there may be a disposition
to perceive and remember reports in such a way as to confirm people's expectations.
The expectation of a destructive earthquake within a very few years seems to have

been firmly implanted in the thinking of most people in Los Angeles County.
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TABLE 1

AWARENESS OF CHANGES IN THE UPLIFT, JANUARY AND JUNE, 1978

Percent Percent .
Awareness Number of of
Sample Heard
January 1978
Uplift is rising or higher 71 5.2 40.1
Uplift is falling or shrinking 60 4,4 33.9
Cracks in Los Angeles aqueduct 3 0.2 1.7
Other 9 0.7 - 5.1
Don't know 34 2.4 19.2
Total who heard of changes 177 12.9 - 100.0
Not heard of changes 7157 55.5
Total who remembered and
understood Uplift* 934 68.4
Do not remember or understand Uplift 432 31.6
Total sample 1366 100.0
June 1878
Uplift is rising or higher 32 6.0 46.4
Uplift is falling or shrinking ' 15 2.8 21.7
Both rising and falling 13 2.4 18.8
Other 2 0.4 2.9
Don't know 7 1.3 10.2
Total who heard of changes 69 12.9 100.0
Not heard of changes 276 51.5
Total who remembered and
understood Uplift* 345 64.4
Do not remember or understand Uplift 191 35.6
Total sample 537 100.0

*This total includes the few respondeﬁts who remembered the Uplift but didn't
know whether or not scientists were saying it signified a possible future
earthquake.
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From the perspective of folk thinking, the imagery of a rising Uplift may support
the expectation of disaster better than the imagéry of an Uplift in process
of returning to 1ts customary level.

The same questions were repeated in the next wave of interviews in mid-1978.
The proportion of respondents who remembered hearing of changes is just the same.
But the interpretations people have heard have changed significantly (Chi-square =
13.505, 3df, p £ .01). And the proportion who say the Uplift has been reported
as rising remains about the same. There has been some shift from saying
simply that the Uplift is sinking to reporting that it is both rising and sinking.
Perhaps this shift represents a slight increase in awareness of the complexity
of the physical phenomena at work in the fault system under southern California.
And if we apportion ;espondents who say both rising and sinking between the
two simple replies, there is a marked shift from mentioning sinking toward
mentioning rising. With about two thirds of the people assuming that there
probably or definitely will be a damaging earthquake within five years (see
Chapter Three), and a hiatus in media coverage between December, 1977, and the
time of these interviews in June and July, 1978, perhaps the aforementioned
tendency for people to remember those accounts of events that justify their
expectations has been at work between surveys.

The next series of questions began with the query:

Cne recent report has been that parts of the bulge are sinking,
Do you remember hearing anything about this?

This question was asked in January, 1978, but was not repeated in midyear.
Fully 16 percent of the 1366 respondents remembered hearing something about
the Uplift sinking (Table 2). This figure is higher than the 12.9 percent
who remembered hearing about change and certainly higher than the 4.4 percent
- who referred to sinking as the kind of change that was occurring. Althouéh

16.1 percent is still not a very substantial proportion of the population at
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TABLE 2

AWARENESS OF REPORTS THAT PARTS OF UPLIFT

ARE SINKING
Percent Percent
Awareness Number of of
Sample Sample
Heard Uplift is sinking 220 16.1 23.6
Not heard Uplift is sinking ‘ 714 52,3 76.4
Not heard or understood Uplift 432 31.6
Total 1366 100.0
Interpretations heard:
Earthquake will happen soon 38 2.8 17.3
Earthguake less likely 45 3.3 20.4
Both | ' » 14 1.0 6.4
Neither 123 9.0 35.9
-Total : 229 16.1 100.0
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large, the difference between that figure and 4.4 percent calls attention to the
care with which all answers to questions must be interpreted. If concern about
the Uplift is not particularly salient to an individual, the general guestion
about changes in the Uplift may not trigger recall of reports about specific
changes in thg Uplift. Presumably the reservoir of awareness that could be
taﬁped in case of a2 vitally experienced‘emergency is much larger than the
memories we could elicit through our interview format. |

The iZO respondents who had heard that parts of the Uplift were sinking
were then asked about possible interpretations of this informatian. They were
firast asked,

Have you heard anyone say that this sinking is a sign that an earthquake
will happen soon?

After two follow-up questions that will be presented later, they were then
asked,

Have you heard anyone say that the bulpe sinking means that we are léss
likely to have an earthquake soon? .

The majority of the respondents who were asked these two quesfions answered
""No" to both. The possible sinking of parts of the Uplift remained a curiosity,
devoid of relevant meaning to 55.9 percent of those who remembered hearing.
A very few people had heard both interpretations, and the remainder were fairly
evenly divided between the‘two interpretations.

After each of the twe questions concerning interpretation of the
Uplift's sinking we asked a question on credibility: .

What do you think of this statement--that the bulge sinking is a sign
an earthquake will happen soon? (--that the bulge sinking means we are
less likely to have an earthquake soon?) Do you think: It is definitely
true, It is probably true, It is probably false, or It is definitely

false?
Because of the small numbers of respondents who remembered hearing each of

the interpretations, we must be especially cautious not to inflate trivial

differences by assigning them unwarranted importance. The frequencies are
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reported in Table 3.

Even with the smﬁll number of cases, a few summary observétions are
warrénted. First, there is very little disposition to go out on a limb by
"definitely" endorsing or rejecting either interpretation. Responses are
heavily clustered in "probably'" categories. Second, the disposition to believe
is stronger than the disposition to disbelieve, Whether people have heard
that the sinking of the Uplift 1s a positive or a negative sign concerning the
likelihood ¢f an earthquake in the near future, they are more likely to believe
than to disbelieve what they have heard. Among the fourteen people who heard
both interpretations, only one is inclined to digbelieve both. Third, the
sinking of the Uplift is more credible as a sign that an earthquake will happen
soon than it ié as a sign that we are less likely to have an earthquake soon.

None of the people who heard both favors the view that an earthquake is less

likely, while respondents who heard only one interpretation are more likely
tc believe what they heard if they heardrthat thersinking signifies the approach
of an earthquake. Finally--and here we must be quite tentative because of the
small number of cases--hearing contradictory interpretations does not foster
disbelief, as isioften feared. Of the fourteen pecple who heard both interpre-
tations, five concluded that either might be true and another five favored the
positive intepretation, while only one took the skeptical position and three
said they didn't know about either interpretation.

The recognized impact of the reported sinking of parts of the Uplift
on public estimation of the prospects of an earthquake occurriﬂé soon is not
great, ‘Only 7.1 percent of the total sample have heard about the sinking and
heard one of the two interpretations. While a majority of these are inclined
to believe one or both interpretations, they constitute only 4.2 percent of
the entire sample.

For each of the interpretations we also asked the source:
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TABLE 3
BELIEF TN TNTERPRETATIONS OF REPORTS THAT

PARTS OF UPLIFT ARE SINKING

Percent Percent
Extent of Belief Number of of
Sample Samnle
Heard earthquake will happen soon:
Definitely true 1 0.1 2.5
Probably true 24 1.7 63.2
Don't know 5 0.4 13.2
Probably false 8 0.6 21.0
Definitely false 0 0 0
Total 38 2.8 100.0
Heard earthquake is less likely:
Definitely true ' 2 0.1 4.4
Probably true 22 1.6 48.9
Don't know 12 0.9 26.7
Probably false 9 Q.7 20.0
Definitely false , 0 0 n
Total ﬁ5 3.3 100.0
Heard both:#®
Both are true 5 0.3 35.7
Earthquake soon is true 5 0.4 35.7
Earthquake less likely is true 0 0 . )]
Neither is true 1 0.1 7.2
Don't know about either 3 0.2 21.4
Total 14 | 1.0 100.0

%Bacause of small numbers when both interpretations were heard, replies have
been combined into positive and negative. ‘

i



T

28

ABLE 4

ATTRIBUTED SOURCE FOR INTERPRETATICNS OF BULGE SINKING

Attributed Number Percent
source
Quake Quake
Quake less Quake . less
soon likely soon likely
Scientist 13 13 50.0 56.5
Media 3 8 11.5 34.8
Person 8 2 30.8 8.7
Other 2 0 7.7 0
Total making attribution 26 23 1060.0 100.0
Don't know 34 28
Total who heard
interpretation 60 51
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Do you remember any-particular people who were saying this?
Since the majority of respondents do not remember who was saying whichever
interpretation they heard, numbers of cases became quite small for analysis.
Scientists are most often the identified source. Apparent differences hetween
attributed sources for the two interpretations are not statistically significant.
But we hesitaﬁe to ignore one apparent fiﬂding: that the interpretation that
lends support to the popular expectation of & damaging earthquake soon is more
often traéed to‘conversations with other people while the less congruent
interpretation is more often traced to the media. We shall look to see whether

the finding is replicated with other items (Table 4).

The Micro-quake Swarm

The report thaf sclentists at California Institute of Technology had
been studying a swarm of several hundred Qery small quakes near Palmdale drew
front-page attention In major newspapers and was announced on all major network
television news proprams on September 9, 1977. The implied portent was conveyed
by the question included in every news item, whether the small earthgquakes
presaged a large one. As usual, answers were to cite examples in which quake
flurries had preceded large earthquakes, but to indicate that there was not a
certain connection. The quake swarm study was featured again in December in
reports on the American Geophysical Unlon meeting in San Francisco. It is our
impression from the nature of the news coverage and our experience in the community
that word of the quake swarm was generally received as more meaningful than the
reports of changes in the Uplift. The young woman scientist, Karen McNally, who
was conducting the study, also seemed to capture public fancy, which may have
contributed to interest in the reports.

Although the quake swarm occurred in the uplifted area, it seemed to
have acquired the status of an independent phenomenon in media treatment,

The fact that people did not think of the swarm when asked about recent
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TABLE 5

AWARENESS OF THE EARTHQUAKE SWARM

Percent Percent
Awareness Number of of
Sample Sample
Heard of earthquake swarm 529 38.7
Not. heard of.earthquake swarm _837 61.3
Teotal 1366 100.0
Interpretations heard:
Damaging eathquake is coming - 142 10.4 26.8
Relieving pressure, no earthquake 117 8.6 22.1
Both 132 9.6 25.0
Neither 138 10.1 26.1
Total 529 38.7 100.0
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reports of changes in the Uplift confirms the suppositién that people viewed

it separxately. Consequéntly we askéd everyone about the quake swarm, regardless
of whether they remembered hearing about the Uﬁlift or not. The pattern of
questioning was similar to that followed in case of the sinking of parts of the
Uplift. The actual questions follow:

In October, a Caltech scientist announced that there had been hundreds
of very small earthquakes within an eight-month period in the Palmdale
bulge area, A. Do you remember hearing anything about this?
(If "yes,")

B. Have you heard anycne say that these small earthquakes are a sign that
a damaging earthquake is coming?

(If "}'ES ,Il)

a. Do you remember any particular people who were sawing this?

’

b. What do you think about this statement-—-that these small earthquakes
are a sign a damaging earthquake is coming? Do you think: It is

definitely true, It is preobably true, it is probably false, or It is
definitely false.

c. Have you heard anyone say that these small quakes are relieving

pressure so that a damaging earthquake will not occur?

(If "yes,") ,

a. Do you remember any particular people who were saying this?

b. What do you think about this statement--that these small quakes are

relieving pressure so that a damaging earthquake will not occur? Do

you think: Tt is definitely true, etc.?

The earthquake swarm was more;, widely recognized than the sinking of

parts of the Uplift (Table 5). More than three out of every eight people
in our sample remembered hearing something about it. Not only do significantly
(p & .001) more people remember hearing about the swarms; significantly
(p & .001) more of the people who heard of the swarm have‘also heard one or
both of the interpretations of the swarm. A total of 391 people, or 28.6°
percent of the entire sample have heard of the swarm and of some interpretation
relating it to the future earthquake prospect. The earthquake swarm
is seen as less of a curiosity and more of a relevant sign for the future. In

addition, people who have heard an interpretation are more likely to have heard

both interpretations.
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TABLE 6

BELIEF IN INTERPRETATIONS OF THE EARTHQUAKE SWARM

Percent Percent

‘Extent of Belief Number of of
Sample Sample

Heard sign damaging earthquake coming:

Definitely true 9 0.6 6.3
Probably true 99 7.3 69.7
Don't know 19 1.4 13.4
Probably false ' 14 1.0 g.9
Definitely false 1 0.1 0.7
Total ‘ 142 10.4 100.0

Heard relieving pressure, no earthquake:

Definitely true 22 1.6 18.8
Probably true 80 5.9 68.4
Don't know 7 0.5 6.0
Probably false 8 0.6 6.8
Definirely false 0 0 0
Toral 117 8.6 100.0
Heard both:#*
Both are true 47 3.4 35.6
Earthquake coming is true 39 2.9 28.5
Relieving pressure is true 32 2.3 . 24,2
Neither is true , S § 0.1 0.8
Don't know about either o 13 0.9 9.9
Total ' : 132 9.6 100.0

*Because of small numbers when both interpretations were heard, replies
have been combined into positive and negative.
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Because the numbers of cases are much larger than for the Uplift sinking,
we can report findings concerning the credibility of interpretations with greater
confidence (Table 6). As before, people generally say ''probably” rather
than "definitely." The tendency to believe rather than disbelieve applies here
also. Seventy six percent of those who heard that the small quakes are a sign
that A large earthquake is coming believed it was probably or definitely true
and 87.2 percent of those who heard the small quakes were relieving pressure
believed that. And the evidence to support the finding that being exposed
to contradictory explanations does not lead to rejection of both is clear.

Only oune of the 132 respondents who heard the two interpretations rejected them
both, while over a third felt that either could be true.

Cnly the disposition te see events as harbingers of disaster is not,
confirmed for the quaké swarms. Among respondents who have heard only one
interpretation, the dispositicn to believe that the small earthquakes relieve
pressure may be stronger than the disposition to believe that they are precursors
(p £ .05). But among those who have heard both, the apparent disposition is
reversed. 1If we correct for the fact that the pfecursor interaction is relatively
more prevalent in case of the guake swarm (difference is not stafistically
significant) by comparing the proportion who favor the precursor interpretation
among all who faver just one or the other interpretation, the ratio is 53/47
for the precursor interpretation of the quake swarm and 57/43_f0r the precursor
interpretation of the Uplift sinking, a difference which is trivial and nonsig-
nificant statistically.

In summary, the swarm is more widely known and more generally understood
as relevant to the prospect of a future earthquake than the réport of sinking
in parts of the Uplift. An even 24.0 percent of the entire sample accept
the swarm as a credible sign concerning the likelihood of a future earthquake,

compared to only 4.2 percent who accept the sinking of the Uplifr as a eredible sign.
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TABLE 7

ATTRIBUTED SOURCE FOR INTERPRETATIONS OF QUAKE SWARM

Attributed

Number Percent
source
Quake Quake
Quake less Quake less
soon likelw soon likely
Scientist 50 30 53.8 40.3
Media 18 29 19.3 35.4
Person 24 19 25.8 23.1
Other 1 1 1.1 1.2
Total making attribution 93 82 . 100.0 100.0
Don't know 152 196
Total who heard 245 278

interpretation
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But four generalizations about the credibility of interpretations apply

equally to both cases, People may be more evenly divided about whether the

swarm is an earthquake precursor or a tension-releasing mechanism than they

are about the Uplift sinking. But our analysls on the latter point is inconclusive
because of the partially offsetting differences between awareness and acceptance

of the opposing interpretations.

As with the Uplift sinking, interpretations are most commonly attributed
to a'scientist (Table 7). But in this instance there are differences
of borderlipe significance (p L .05) in the attribution patterns for the two
interpretations. As before, media are more often given as the source for the
view that the immediate likelihood of a quake is lessened. But the offsetting
difference is principally in a greater tendency to attribute the earthquake
harbinger interpretation to sclentists, rather than the previously suggested
tendency to attribute it to friends, coworkers, and other people in face-to-
face contact.

Proportionally more of the respondents who heard intefpreta%ions of the
quake swarm than of the Uplift sinking are unable to remember who is responsible
for the interpretations. This difference is clearest in case of the relief-of-
pressure interpretations, Interpretations of the swarm are more gemerally "in the

air," so more people know of them without remembering sources.

The Soviet Prediction

On April 22 and 23 of 1978 a>few of the local newspapers and some television
and radio news programs featured an unusual and sensational announcement.
Andrel Nikonov, an earth sclentist in the Soviet Union, issued a forecast for
an earthquake of magnitude 7.5, to occur in the vicinity of the southern

California Uplift before the end of the year. The Information Department of
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the Soviet Embassy In Washington, D. C., distributed the anncuncement through

a press release sent directly to the Los Angeles Times and other media. The

prediction was criticized by leading California seismologists. The Los Angeles

Times, the San Gabriel Valley Tribune, and the Antelope Valley Press feétured the
announcement prominently, eéch with a single story, after which the subject
received no further significant media attention.

Although the forecast was not given sustained attention in the media, its
foreign origin, the magnitude of the anticipated quake, and the definite time
span of the forecast should have made it néwsworthy. Accordingly, in our
panel survey conducted in July, 1878, we sought to determine how generally the
people were aware of the Soviet announcement and how seriously they took it.
Interviews took piacelapproximately three months after the announcement, but five
months before it would be disconfirmed by the passage of time without a corresponding
earthquake.

The Soviet prediction was handled in our survey in the same way as the
Uplift was handled in this and other interview waves. First; respondenté were
asked the general question:

In the past year or so, have you heard any predictions, stateﬁénts, oY
warnings about earthquakes in the southern California area? That is,
about specific locations, specific time, or from specific people?

(If "Yes") 1'd like you to tell me about the predictions, statements, or
warnings. Any specific ones, anything at all that you remember.

Answers were recorded verbatim. After as many as three announcements had been
recorded, the interviéwer askgd the standard set of detall questions about each
of the announcements in turn. Subsequently the announcements were coded, and the
Soviet pradiction was added to the standard list for coding purposes. For those
respondents who mentioned the Soviet prediction in response to the general question,
we say that the Soviet prediction is salient.

After the standard ques;ions had been asked about all announcements

mentioned, respondents who had not referred to the Soviet prediction were asked:
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Did you happen to hear about a Soviet scientist predicting an earthquake
for southern Califoxnia? ’

Respondents who answered "'Yes" were then asked an abbreviated set of detail
questions, covering anticipated date of the quake, intensity, how seriously the
respondent takes the prediction, the chief source of information about the
prediétion, and anything else important about it.

As indicated in Table 8 , only 18 people, or 3.3 percent of the entire
sﬁmple, mentioned the Soviet prediction. Considering the recency of the announce-
ment and the fact that the period covered ﬁy the prediction (the time window)
had not yet passed, this is a surprisingly low figure. Another 21.3 percent
sf the sample acknowledged having heard of the amnnouncement when asked directly.
When the twa sets of respondents are combined, about one quarter of the entire
sample were aware of £he Soviet foreéast.

The 18 respondents to whom the annocuncement was salient all correctly
identified the source as a scientist. Since the remaining respondents were asked
specifically about a prediction by a Soviet scientist, we cannot tell whether
they would have made the correct identification 1f "scientist™ had not been
mentioned.

Because of the predicted magnitude of 7.5, and the proximity to the metro-
politan area, the earthquake would have been quite destructive and preduced many
casualties. A little over half of the 132 respondents who had heard of the fore-
cast correctly ideﬁtified the anticipated intensity as "destroy many buildings
and take many lives.'" Another 11.4 percent anticipated a more moderate intensity:
"destroy some buildings and take a few lives." Nearly a third did not know the
expected intensity or thought it had not been included in the announcement.
Hardly anyone minimized the expected damage. These findings can ﬁe summarized by
observing that a small majority of those who had heard of the Soviet anﬁouncement

had ‘a correct appreclation of the forecasted severity of the quake. Fully 45 percent
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TABLE 8

AWARENESS OF SOVIET EARTHQUAKE FORECAST, JULY 1978

Percent Percent
Type of awareness Number of of
Sample Sample
Awareness:
Salient (mentioned without prompting) 18 3.3 13.6
Heard, not salient (after prompting) 114 21.3 86.4
Total who heard 132 24.6 100.0
Not heard 404 75.4
Total , 536 100.0
Earthquake intensity:
Many buildings and may lives 72 - 13.4 54.5
Some buildings and a few lives 15 2.8 11.4
Some damage, not widespread 3 0.6 2.3
Little or no damage 0 0.0 0.0
They didn't say 1 0.2 0.8
Don't know : 41 7.6 31.0
Total 132 24.6 100.0
Time of occurrence:
Before the end of 1978 2 0.4 1.5
Sooner than the end of 1978 4 0.7 3.0
Within a year ‘ 13 2.4 9.9
In a past period of time 2 0.4 1.5
In a future period of time 3 0.6 2.3
Total who said they remembered 24 4.5 18.2
None given in the announcement 14 2.6 10.6
Don't know 94 17.5 71.2
Total 132 24,6 100.0
How seriously forecast is taken:
Quite seriously 12 2.2 9.1
Fairly seriously 23 4.3 17.4
Don't know 5 0.9 3.8
Not very seriously 54 10.1 40.9
Not seriously at all . 38 7.1 28.8
Total 132 24.5 100.0
Chief source of information:
Television 35 6.5 26.5
Radio 18 3.4 13.7
Newspaper 44 8.2 33.3
People (family, friends, coworkers, etc.) 5 0.9 3.8
Other o 2 0.5 1.5
Don't know 28 5.2 21.2
Total 132 24.6 100.0




39

of those who had heard of the forecast did not fully appreciate the threat.
Respondents who remembered the Soviet forecast were also asked:

Do you remember whether a date was given for this earthquake to occur?
(If "'yes") When?

Only 18 percent of the respondents who remembered hearing about the Soviet
announcement thought they remembered when the quake was to occur. Only two persons
correctly placed the time as before the year's end. The largest number, thirteen
people, made the understandable mistake of placing the expected time as within

a year, while four others placed it closer to the time of the announcement.

Thus even épproximately correct information concerning the projected time for

the quake was rare among the respondents. If a sizable minority failed to
recognize the predicted severity of the quake; thé overwhelming majority failed

to grasp the eight-month time window which was part of the forecast.

Respondents who Eemembered the Soviet forecast were asked the standard
question: "How seriously do you take this prediction?" Just over a fourth answered
"fairly seriously" or "quite seriously." More than two thirds answered ''Not
very seriously"” or '"Not seriously at all." These rates can be compared with the
rates for the Uplift and for spontaneously mentioned announcements in the earlier
basic field survey. The Uplift was taken fairly or quite seriously as a sign of
a coming quake by 58.6 percent of the respondents who remembered hearing of the
Uplift, or about twice as high a rate, TFor announcemenfs volunteered in answer to
the general question, by type of announcement, the corresponding rates were as
follows: Scientific announcements, 57.2; general announcements, 29.2; pseudo-
scientific announcements, 28.5; prophetic announcements, 21.2. Thus, among those
- who remember hearing the announcement, the Soviet forecast was taken seriously
by about the same fraction of the population as general and pseudoscientific
announcements.

We conclude that the Soviet scientist's forecast was assigned the credibility
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of vague reminders of earthquake danger and pseudoscientific forecasts, rather

than that of scientific announcements emanatirg from American sources. .The chief
difference between the Soviet announcement and the more important general adumonitioms
and pseudoscientific forecasts was thé smaller number of people who remembered

it, which can probably be ascribed to the ﬁery limited media coverage it received.
Six and one half percent of the entire sample remembered hearing the Soviet

forecast and took it seriocusly. The acknowledged impact of the fore;asf was thus
quite small.

‘It is reasonable té ask whether the low salience of the forecast,.failure
to grasp its full import, and a prevailing tendency not to take it véry seriously
were closely linked. Perhaps the forecast was salient for those respondents who
remembered it without prompting because they grasped its full import and tock it
seriously. A reliablé comparison between respondents who vclunteered mention
of the Soviet forecast and those who remembered only when asked directly is
difficult because of the small number in the former group. However, it seems
fairly clear that substantially more of the "galientsv had some idea about the
predicted time of oceurrence (Chi-square = 22.6, 1 df, p £ .001) More salients
may have had some idea about the probable inténsity of the quéke (not significant,
p 2 '.05), and slightly more may have taken the announcement seriously (not
significant), p & .05). Among respondents who thought they knew the intensity of
the quake, salients and nonsalients gave similar estimates of intensity. Thus
while we cannot speak:confidently except concerning specification of a time for
occurrence, it does appear that salience is associated with specific rather than

vague information, and possibly with taking the notice more seriously.

A final question concerns chief sources of information. Newspapers are
most commonly given as the chief scurce of information, in contrast to the early
1977 pattern in which television was cited more than four times as often as

newspapers. Perhaps the fact that the report was aired principally in newspapers
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and was not extensively featured in television and radio news helps to explain
the low level of awareness. However, as we shall see in Chapter fhree the impor-
tance of newspapers as compared with television increased steadily during 1977 and
1978 for all announcements, making this ome less distinetive. The small number

of respondents naming people as their chief source indicates that there was

no surge of rumor to compensate for the limited media attention to the Soviet
forecast.

' As a concluding step in assessing the impact of the Soviet prediction we
looked for spontaﬁeous references in response to the next wave of interviews,
conducted principally in November and December of 1978. The direct query about
the Soviet acientist's announcement was not included in this interview. However,
apparent references to the Soviet forecast were again coded separately among
the answers to the standard questiﬁn on predictions and other announcements the
respondent had heard.

Unlike the July interview sample which consisted exclusively of newly
interviewed respondents, the November-December sample consisted of 550 new
respondents and 348 respondents who had been previously interviewed in January of
1978 and January-February of 1977. The orilenting question was worded slightly
differently for the reinterviewed sample, asking about announcements heard

" rather than "in the past year or so.' Since the

"since our last interview,'
Soviet announcement was alred in April, 1978, reference to- it should have been
elicited equally by both wordings of the question.

Out of the combined sample of 898 respondents, only eight, or 0.9 percent,
made apparent reference to the Soviet forecast. Only three of these eight
épecifically mentloned a Soviet scientist.. The others mentioned a quake of

7.5 magnitude or a quake due by year's end, which we interpreted as referring

to the Soviet forecast. Thus before the predicted time window has passed, salience

had aiready dropped to an inconsequential level.
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Proposition Thirteen

In the statewide primary election on June 6 , 1978, the Califormia
Constitution was amended by an overwhelming popular vote. The specific aim
of Proposition Thirteen was to reduce taxes on real property and limit their
growth in the future. This was accomplished by using assessed values as they
appeared on the record two years earlier as a baseline, setting an inflexible
limit on the percent by which assessed valuation could be increased annually,
and setting an inflexible 1imit on the tax rate. The effect of the proposition
was to reduce property tax revenues to local povernments and schools from.
residential and business property by half and sometimes more. Passage came
after a campaign in which government waste was widely advertised and the
affirmative vote waé generally interpreted.as.a dramatic mandate for ecoﬁomy in
government. Many economies was instituted immediately. The meed for drastic
econonies withoutldelay took on crisis proportions because Proposition 13 applied'
to the budget yvear beginning July 1, 1978.

So far as we know, there was no public discussion of earthquake mitigation
programs as expendable or as having high priority. Police and fire services
were often mentioned as activities to be maintained at full strength and recreétional
facilities, museums, and welfare were frequently mentioned as‘low’priority
enterprises. Nevertheless, it seemed highly probable that public arocusal
against prevailing levels of government expenditure would create an atmosphere
that would dampén the enthusiasm for earthquake mitigation activities. It seemed
unlikely that the high level of popular support for government expenditures to
reduce hazards from earthquakes recorded in the February 1977, survgy, would
be impervious to this atmosphere of economy. Coincidentally, Howard Jarvis, whe
was coauthor and leading spongsor of Proposition Thirteen, had played a major

role during 1977 in preventing passage of an ordinance by the Los Angeles City
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Council to require posting and rehabilitation or abandonment of seismically
unsafe structures in the City.

About six months after the election, we included in our survey of November
and December, 1978, a series of questions to guage whether the economy fever had
turned the public against expenditure for eérthquaka hazard mitigation. Before
mentioning Proposition Thirteen, we asked:

Do you think that the government is spending too much, too little,
or just abeout the right amoumt of money on earthquake preparedness?

This question was followed by a pair of questions:

p

Have Proposition 13 and the recent discussions about government spending

changed your views on how much the government should spend te reduce

earthquake hazards?

(If "yes,")

Do you now think that the government should spend more or less on

earthquake hazard reduction programs?
On the initial question the new and reinterview samples answered significantly
differently (Chi-square = 15.892, 2df, p L .001), so we have reported them
separately. The samples were not gignificantly different ' on the other
two questions, so they have been combined.

In both samples, more people said government was spending too little

on earthquake preparedness than said too much or about right, combined (Table 9).
Substantial numbers in both groups say they don't know. The difference between
the twe samples inveolves only 'too little'" and the "don't know" responses. Fewer
of the reinterviewed respondents say they don't know, and more of them say
government 1s spending too little. ZLeaving thé difference between samples for
discussion in a later chapter, we mnote the replies from both samples convey the
same message, that several times more people feel that government underspends
than feel it overspends for earthquake preparedness. There appears to be

little disposition to nominate earthquake preparedness for inclusion in the

"fat" that Proposition Thirteen was supposed to elimirate from government.
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TABLE 9
GOVERNMENT SPENDING ON EARTHQUAKE PREPAREDNESS

AND PROPOSITION THIRTEEN

Attitude toward spending Number ‘ Percent

Amount government is spending
on earthquake preparedness:

(New sample)

Too much o 29 5.3
About right 115 20.9
Too little 188 34,2
Don't know 218 39.6
. Total | 550 160.0
(Reinterviewed sample)

Too much 15 4,3
About right 73 21.0
Too little . 162 46.5
Don't know ‘ ‘ '_gﬁ , 28.2

Total ‘ 348 100.0
Has Proposition‘l3 changed your views
on how much government should spend on

earthquake preparedness?

Yes | 109 12.1

No ] - 675 75.2
Don't know ‘ : . 114 12.7

Total . ’ 8¢8 100.0
Do you know think government should spend
more or less on éarthquake hazard :

reduction programs?

More | | 81 | 74.3

Less | o 17 15.6
Don't know and other 11 10.1

Total 109 1060.0
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When asked directly, three quarters of the respondents denied that
Proposition Thirteen had changed their views about how much government should
spend to feduéé earthquake haiards. The remainder were almnét evenly divided
between those who said their ﬁiews had changed and those who didn't know whether
their views had changed. When the 109 respondents who said their views had
change& were asked how they had changed, the results are even more surprising.
Only 15.6 percent said they now thought government should spend less. But
nearly three out of four among people who claimed thelr views had been changed by
"Proposition Thirteen and recent discussions of government spending' said they
now thought government should spend more on earthquake hazard reduction programs:

It is difficult to find a convincing explanation for this claimed reverse
effect of Proposition Thirteen. Perhaps the six months of public discussion of
what to slash énd wha£ to preserve in local government led many citizens to make
their own more careful distinctions between what povernment should and should
not be doing. Or perhaps the view that there was actually a great deal of ''far"
that could be cut from government while leaving enough for egssential services,
advanced in advocacy of Proposition Thirteen, led some citizens to believe
that more could be spent on earthquake hazard reduction without cutting back
cther valued services.

These explanations are tenuous speculations, But the major conclusion,:
that we find no evidence to support the assumption that Proposition Thirteen
Yeconomy fever" has turned people against government spending for ‘earthquake
preparedness, stands firmly on the data. The conclusion is not merely that
people will not admit that Proposition Thirteen induced a thange of heart. IThe
overwhelming rejection of the conclusion that government is spending too
much on earthquaﬁe preparedness,lregistered before the topic of Proposition

Thirteen was introduced to the respondents, is especially impressive.



TABLE 10
IMPORTANCE OF SPENDING FOR GOVERNMENT HAZARD REDUCTION,

FEBRUARY 1977 ARD NOVEMBER 1978

Very Some— Not Not
Purpose and ' Impor- Tmpor- what Don't very at all Total Total
gsurvey date tant tant Impor- know Impor- Impor- Persons
tant . tant tant
Enforcement of
building safety
codes and
building repairs:
February, 1977 64.5 26.2 5.0 1.3 1.7 1.3 1n0.0 1450
November, 1978 64.0 23.6 T 6.7 1.8 2.4 1.5 100.0 550 L
*
Loans to rebuild or
reinforce unsafe
structures before
earthquakes: ‘
February, 1977 48.4 32.4 8.7 2.3 3.9 4.3 1n0.0 1450
November, 1978 42.9 29.5 12.9 2.7 6.7 5.3 1nn.o 550
Establishing new systems
for issuing
scientific earth-
quake predictions: _ : ,
February, 1977 27.7 37.3 16.4 3.3 9.1 6.2 - - 100D 1450
November, 1978 27.8 35.3 18.2 3.8 9.6 5.3 100.0 550
Prediction studies: )
February, 1977 26.1 32.2 20.4. 1.8 9.8 8.7 100.0 1450
1.3 13.1 8.0 1n0.n 550

November, 1978 25.6 23,3 28.7
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Although we shall not take up questions that were asked repeatedly
throughout the survey until the next chapter, one set of questicns was asked only
twice, in the ﬁasic Fiéld Survey in February, 1977, and again in the last
regular wave, in Noveﬁber and December of 1978, at the same time as the’
Proposition Thirteen questions. These questions came immediately before the
sequeﬁce we have just reviewed in.the November-December wave, Respondents were
asked about the lmportance of spending on four kinds of government activities.
The leading question reads:

Please tell me if it is very important, important, somewvhat important,
not very important, or not important at_all to you for the government

to reduce the possible hazards of earthquakes by investinpg large amounts of
money into:

The four types of government programs are identiﬁied as they appeared in the
interview schedule in Table 10. Only the replies from Fhe‘new sample of
respondents are reported in the table, to g#ard against any tendency for
reinterviewed respondents to be more favorable toward govermment earthquake
hazard reduction efforts.

The simllarity of responses over the twen;y—one—month interval, in
spite of the campaign and passage of Proposition Thirteen, is striking. The
main conclusion, that Proposition Thirteen did not affect popular support for
government expenditure in the interests of earthquake hazard reduction, is
further confirmed by interviews with comparable samples of naive subjects

before and after the campaign for Proposition Thirteen.

the Santa Barbara Earthquake

The only damaging earthquake in.southern California during our study period
occurred in nearby Santa Barbara, ninety-five sutgmobile miles from Los Angeles.
"~ Although the magnitude registersd only 5.1 and no deaths were reported, there

were injuries and considerable damage tov property, and the quake was felt over a wide
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area including parts of Los Angeles County. Tha main quake came at 3:45 PM on
August 13, and was followed by the usual spate of aftershocks. Damage and injury
and disruption of normal automchile, rail, and air traffic were sufficient to
create the impression of a much greater earthquake. The Covernor of Califo;nia of-
ficially declared a state of emergency and the State Seismic Safety Commission
scheduléd a fact finding hearing to look into ways of stabilizing buildings such

as mobile homes, many of which were shaken off of their foundations‘in.the éuake.
The earthquake was the occasion for discussions of earthquake prediction and earth-
quake preparedness in Los Angeles County newspapers and on televiéion and radio.
The quake had not been predicted, and was not on the San Andreas Fault or in the up-
lifted zone.

A battery of questions was included in the November-December interviews.
covering awareness of the Santa Barbara quake, interpretation of its significance
for future quakes in Los Angeles, and preparedness measﬁres that might have
been stimulated by reports of a damaging quake nearby.l The opening question was
as follows:

In August,.an earthquake measuring 5.1 on the Richter scale hit
Santa Barbara and caused widespread damage. Do you remember
hearing about this quake?
A total of 747 out of the 898 respondenfs,lor B3.2 percent, had heard of the
Santa Barbara earthquake. New and reinterviewed samples did not differ‘significanfly,
so they have been combined. It is s;ill surprising that more than-one in every
six Los Angeles County residents did not even remember that there had been a
damaging earthqﬁake centered less than one hundred miles from Los Angeles. ' This
observation underlines the existence of a hard core of uninformed residents who
seem to be insulated against awareness of sipnificant current happenings.

Questions were asked about intérprétations of the Santa Barbara quake, similar

to those asked‘in earlier surveys about the sinking of parts of the Uplift and the

earthquake swarm.
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Have you heard anyone say that the Santa Barbara earthquake is a sign

that a damaging earthquake will occur in the Los Angeles area in the

future? (If "vyes,"):

What do you thiok about thlS statement==that the Santa Barbara quake

means a damaging quake will strike Los Angeles? Do you think it is:

Definitely true, Probably true, Probably false, or Defipitelv false?

Have you heard anvone say that the Santa Barbara quake relieved pressure

along the fault and that a damaging earthquake will not strike Los

Angeles in the near future? (If "yes,')

What do you think about this statement--that the Santa Barbara quake

has reduced the posgibility of an earthquake str1king the Los Angeles

area? Do you think it is: (ete.)
Unlike the interpretations of the earthquake swarm and the changed configuration
of the Uplift, these interpretations of the Santa Barbara quake would probahbly
find no support among earth scientists. The epicenter of the earthquake was suf-
' ficiently removed from the San Andreas Fault and the uplifted area that any con-
nection hetween the buildup or release of strain in that earthquake and the probability
of an earthquake in Los Angeles would be quite tenuous. Hence acceptance of either
of these interpretations probably signifies a disposition te find omens of future
events in similar events elsewhere, as in Lucien Levy-Bruhl's principle of
participation, rather than attention to scientific interpretations. Nevertheless,
28.1 percent had heard the view that the tremor im Santa Barbara signalled an
earthquake coming for Los Angeles, and 15.8 percent had heard that it relieved
pressure and reduced the possibility of an earthquake striking Los Angeles., Both
interpretations had been heard by 6.4 percent of the respondents {(Table 1l).

Just as we found in case of the earthquake swarm in the Palmdale region,
more people have heard that the quake in Santa Barbara signifies a large quake
coming for Los Angeles than have heard that the observed guake defused the future
quake. However these interpretations did not circulate so widely as those concerning
the quake swarm closer by. The tendency to avoid taking '"definite" stands that

we observed in both previous instances continues to be manifest. There is little

disposition to assign greater credibility to elther interpretation, and the
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TABLE 11

BELIEF IN INTERPRETATIONS OF SANTA BARBARA EARTHQUAKE

Percent Percent
Extent of Belief Number of of

Sample Heard

Heard sign damaging earthquake coming:

Definitely true 10 1.1 6.2
Probably true 88 9.8 54.3
Don't know 19 ' 2.1 11.7
Probably false 33 3.7 20.4
Definitely false 12 1.3 7.4

Total 162 18.0 100.0

Heard relieved pressure, earthquake
less likely:

Definitely true 4

0.5 5.7

Probably true .37 : 4.1 52.8
Don't lnow ‘ 10 1.1 14.3
Probably false 16 1.8 22.9
Definitely false ‘ 3 0.3 4.3
Total 70 7.8 100.0

Heard both:*

Both are true 16 1.8 33.3
Earthquake coming is true 8 0.9 16.7
Relieving pressure is true 13 1.4 27.1
Neither is true 11 1.2 22.9

Total 48 5.3 100.0

*Because of small numbers when both interpretations were heard, replies
have been combined into positive and negative.
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previously observed tendency to believe ﬁha£'§ﬁichever interpretation one has

heard is probably true applieé to this:i;sfance also. Most peéple who have heard

the contradictory interpretations believe at least one .of them, and fully a third

believe.that both are probably true. -Among responﬁenté Qho heafa both iﬁterpretations,

the proportion who reject both isrlargér in this instance than in the two previous

instancés, though it is still less than a quarter. Because of the lesser

plausibility of these interpretations of tHeISantg Barbara earthquake as

compared with interpretations of sinking and quake swarms in the southern California

Uplift, it is surprising that more people have not heard and rejected one or both.
Whether people took the Santa Barbara earthquake as a sign for their own

futures or not, they might have been reminded by the disaster nearby fo prepare

for an earthquake in Los Angeles. Respondents were asked about six kinds of

response that could have Been stimulated by hearing and seeing the Santa Barbara

quake. The stem question read:
S8ince hearing about the Santa Barbara earthquake have yoy . . ?

The specific responses are given in Table 12.
The responses have been listed in descending order of endorsement for ease of

comprehension. This was not the order in which they were presented in the interview.

The endorsement rates for all items are low. Even with the relatively
pass?ve items we suggested, including thinking, watching, and worrying, no item
was endorsed by as many as one quarter of the respondents. And seven percent
responded in three or more of the ways suggested. On the other hand, it should
not be overlooked that more than one third of our sﬁbjects responded in some way
that.related the Santa Barbara earthquake to thelr own situation.
Some generalizations are justified from the data. TFirst, the items that involve
action are at the bottom of the list while thinking, watching, and worrying |
. are at the top. Second, the cowmonest response is to.think about official preparation

rather than about one's own preparation or safety at work. This finding is consistent
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TABLE 12

RESPONSE TO THE SANTA BARBARA EARTHQUAKE

Percent

Response to Santa Barbara Quake Number

Thought about how public officials in Los Angeles

have been dealing with earthquake preparedness

problems ‘ 182 24.4

Watched more carefully for signs that an

earthquake might be coming scon 133 17.8

Worried more about the safety of your own home

and work place than before 112 15.0

Less confidence now in the ability of scientists

to predict earthquakes than you had before 78 10.4

Taken any new earthquéke preparations or

rechecked measures you had taken earlier 59 7.9

Contacted any agency or group for information

about earthquake preparedness 15 2.0

Number of responses to quake:
None 568 63.2
One 181 20.2
Two 86 9.6
Three 34 3.8
Four 21 2.3
Five 8 0.9
Six a 0

898

Total

100.0
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with other observations from our investigation that people look to government
officials to prepare the community for an earthquake. Third, the second-ranked
position of watching for signs of a coming earthquake underlines the pregminent
desire for a predictable future, which seems‘fb be more important than preparing
concretely for an unprédictable fﬁtufe. This finding is consistent with Slovic,
Kunreuther, and White's (1974) model of decision-making, in which serious attention
1s not paid to the progable consequences of a future natural disaster until the
individual is convinced that the probability of the event's occurrence 1s very
high.

The fact that only 10.4 percent séy they have less confidence in earthquake
prediction is importaﬁt in questioning the common assumptioﬂ that faith in scientific
prediction cannot withstand the occurrence of unpredicted quakes and false alarms.
There may be sufficient popular understanding of the limits of current earthﬁuake

prediction capability to nullify any such effects.

Point Conception Liquid Natural Gas Terminal

On April 29, 1978, the first reports of a potentially active earthquake
fault at the proposed site of a Liquid Natufal Gas Terminal at Point Conception,
California, appeared in the press. Uneasiness had been expressed earliér about the
safety of such terminals, where natural gas that was shipped in liguid form would
be unloaded and reconverted to a gaseous state for distribution by pipeline.

Local Indian groups opposed use of the site as profaning their traditional sacred
burial grounds. Beginning in April, the possibility of earthquake damage to the
facility became én‘added dimension in the existing controversy. For the rest of the
year a steady flow of news items reported occupation of the site by Indians, recom-
mendations of thé Coastal Commission concerning placement of the LNG Terminal,

and the views of the several parties to the conflict over the location.
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TABLE 13

LIQUID NATURAI. GAS TERMINAL AND EARTHQUAKE RISK

Recommended

course of action Number Percent
LNG terminal should definitely
not be built 486 54.1
Build and use until damaging
-earthquake is predicted 140 15.6
Take c¢ur chances with earthquake .
and build LNG terminal now 231 25.7
Don't know and Other - ' I 41 4.6

Total ‘ 898 100.0
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Reference to the earthquake fault and debate over the likelihood of a damaging
earthquake at the Point Conception site became standard elements in these reports.
Some concentrated press attention was gilven to the issue in November, while our
final panel survey was underway.
In the November-December survey we asked a single question concerning liquid

natural gas terminals. The question was phrased as follows:

Recently there has been some debate over whether to locate a’liquid natural

gas (or LNGC) terminal at Point Conception, about 40 miles south of Santa

Barbara. That site may be dangerous because of active earthauake faults nearby.

Yet at the same time, California needs a continuing supply of natural gas.

As I read the following statements, tell me which you most agree with:

A liquid natural gas terminal should definitely not he huilt where

the possibility of a damaging earthquake exists;

A liquid natural gas terminal could be built near small faults and

used until a damaging earthquake is predicted; or

We should take our chances with an earthquake and use the Point

Conception site for gas storage now.
This question was not designed like some of the others reviewed in this chapter,
to ascertain whether people were aware of the controversy or not. It was designed
instead to pose squarely the choice between safety and the need for natural gas.
To the extent to which people had already taken sides in the controversy on other
grounds such as the fear of explosion during the unloading or gassification process
or respect for the sacred grounds of the Indians, answers would not depend exclusively
on their concern for earthquake safety.

In spite of the effort to pose the issue as a dilemma, relatively few

people were unwilling to register an opinion on the subject or to accept one of the
three proposed answers (Table 13). Thils observation suggests that respondents either
are familiar with the issue in question or are sufficiently accustomed to choices
involving eérthquake safety that they can form opinions on specific questions
quickly. The majority oppose building a terminal where the possibility of a damaging
earthquake exists. But fully one quarter of the respondents are willing to accept
the risk of an earthquake. And wore than one in every seven respondents is

willing to fall back on the unjustified faith in the present state of earthquake

prediction to aveid a clear cut choice.
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WVhile the majority votes fof the more cautious course of action, the LNG
terminal issue is more like the dam safety issue than 1like the issue of 01&
buildings. While the issue of old buildings evokes near consensus, publics‘are‘
more divided over the dam safety and LNG terminal issues. The percent of respondents
who favor taking a chance on earthquakes is quite similar for the two 1ssues
(27.7%, LNG: 23,5%, dams).

The liquid matural gas terminal issue is discussed more fully in relation

to other earthquake safety issues in Part Five of the report.

Changing Communication Level

In the final interview wave in November and December, 1978; we Included
two.questions to asseés public perception of changes in the amount.of communication
taking place about earthquakes., We have an objective record of changing newspaper
attention to earthquake topics that was reviewed in Part Two of the Report. But
the subjective sense that people have concerning change or stability of communication
levels is eqﬁally important;

'Respondents were asked the following question:

Now, a question about television, radio, and newspaper coverage.

Compared to a yvear or two age, do you think there has been more,

less, or about the same amount of coverage on the possibility of

a damaging earthquake striking southern California?
The largest group of respéndents report the medla coverage has been about the same
(Table 14). And five percent éay they don't know. But nearly twice as many-sav,
that there is less coverage than.say there is more coverage. Changes‘have not
been so dramatic or attention to media coverage of earthquake topiﬁs so intense as
to prodqce consensus regarding change. But there is a substantial perception that
media coverage has declined.

A similar question was asked about informal communication to see whether

people perceived a change in the amount of pubiic interest in earthquake danger
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TABLE 14

EARTHQUAKE COMMUNICATION COMPARED TO A YEAR OR TWO AGO

Number

Comparison Percent
Media coverage on the possibility of
a damaging earthquake striking
southern California: '
More 150 16.7
About the same 420 46.8
Less 283 31.5
Don't know 45 5.0
Total 898 100.0
Informal discussion concerning the
possibility of a damaging earthquake
striking southern California:
More 89 9.9
About the same 475, 52.9
~ Less 316 35.2
Don't know 18 2.0
Total 898 100.0
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as a topic of conversation at home, in the neighborhood, and in the workplace.
Now, let me ask you a question about topics of conversation among vou, vour
family, friends, or coworkers. Compared to a year or two age, has there been more,
less, or about the same amount of discussion (among you, your family, friends,
or coworkers) concerning the possibility of a damaging earthquake striking
southern California?
A slight majority report that discussion levels are about the same. But the balance
in direction of change shifts even more strongly toward perceiving decreased
discussion, as compared with the change in media coverage, More than three times

as many people feel that discussion of earthquake danger in their circles has

declined as feel it has increased.

The prevailing impression of declining attention to. the earthquake
threat is similar for the media and for interpersonal discussion, though the
impression of declime is stronger for discussion. The impression cencerning
the media is justified by the evidence of declining newspaper coverage from
Part Two. The unanswered question 1s whether the parallel decline in discuséion
took place as a consequénce of reduced media coverage or whether the reduced
media coverage was a response to declining interest as measured by declining
discussion. On the one hand the potential interest may have remained constant,
but there may have been less to discuss because of reduced mediaz attention to
earthquake topics. On the other hand the decline in discussion may have been
an accurate indicator of declining public interest and the media may have perceived
and responded to declining interest by reducing their coverage appropriately.

In Chapter Eleven of Part Four we reported findings from the January,
1978, survey indicating that the vast majority of our respondents wanted to
hear more rather than less about most earthquake topics. TUnfortunately this
same battery‘of quesfions was not asked during the first year. But it was
repeated in both mid and late 1978 so 1t is possible to loock for trends over
a ten-month period cvlminating with the same survey in which people recorded their
sense that media coverage and discussion had declined. Ci£ing television, radio,

and newspaper coverage, the question asked:
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. . . Would you say there has been too little coverage, just about the
right amount of coverage, or too much coverage for each of the following:

The wording of the five topics and‘the comparative frequencies from the three
survey waves are given in Table 15. Since replies by new and reinterviewed
samples did npt differ significantly, they have been consolidated into a single
sample for each survey wave.

The table shows remarkably lirtle change. The overwhelming assessment
throughout 1978 was that media coverage was ingsufficient. In no cdse did
fewer respondents in November and December than in January state that coverage
was too little. With ﬁhis evidence before us 1t is difficult to defend the
position that media coverage declined in response to declining public 1nterest..
The data contribute instead to the plausibility of concluding that public
discussion declined in spite of a stable rate of potential public interest
simply because the media provided pgople with less to discuss.

This conclusion should not be misinterpreted. The reduced level of
medla coverage may have been a direct reflection of a declining number of
newsworthy events, or it could have been a consequence of editorial misperception
of public interest. But whatever the explanation for the reduced media coverage,
discussion levels appear to have followed media levels rather then leading
then.

One peculiarity of the data in Table 15 deserves special notice. In
the case of "earthquake predictions by people who are not scientists," the judgment
of toc little goverage increased quite significantly during the year. In Part
Four we reported the widespread credibility given to nonscientific as well as
scientific prediction sources gnd the widéspread attention attracted by amateur
scientist Henry Minturn's earthquake forecast. While the judgment of insufficient
attention to nonscientific forecasts is only half as prevalent as the sense of
insufficient attention to sclentific prediction at the close of our study period,

the increase shows that the demand for such information is a continuiﬁg
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TABLE 15
ADEQUACY OF MEDIA COVERAGE OF EARTHQUAKE TOPICS:

JANUARY TO DECEMBER, 1978

Tepic of coverage and January June Nov. /Dec.
adequacy of coverage 1978 1978 1978

What government officials are doing
to prepare for an earthquake:

Too little 78.9 78.3 78.8
About right and Don't know . 19.2 19.8 19.5
Too much ' 1.9 1.9 1.7
Total 100.0 100.0 100.0
How to prepare for an earthquake:
Too little 77.8 75.7 79.0
About right and Don't know 20.9 23.0 20.5
Tco much 1.3 1.3 0.5
Total 100.0 100.0 100.G
What to do when an earthquake gtrikes:
Too little 72.1 71.3 73.8
About right and Don't know ' 25.7 27.2 24.6
Too much 2.2 1.5 1.6
Total ‘ 100.0 100.0 100.0
The Palmdale Bulge and scientific
earthquake predictions: : .
Too little 60.5 61.9 60.6
About right and Don't know 36.0 34,7 35.8
Too much 3.5 3.4 3.6
Total 100.0 100.0 100.0
Earthquake predictions by people
wvho are not scientists:*
Too little 20.9 27.8 30.6
About right and Don’t know 33.7 28.5 33.5
Too much 45.4 43.7 ~35.9
Total ' ' 100.0 100.0 100.0
Total number 1367 53 . . 898

*Difference among three time perlods is statistically significant:
Chi-square = 40.953, 4 d.f., p -001.
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force to be reckoned with.
Questions asked in the February, 1977, basiclfield survey and again in the
waves for June, 1978, and November-December, 1978, provide further evidence on
media trends. The identical question was asked on the three occasions, although
it was extended to cover sources other than the mass media in the last two SUrveys.
We'd now like to ask you some questions regarding where you have
heard about earthquakes. During the past year have you heard about
earthquakes or earthquake predictions or earthquake preparedness
from any of the following sources?

The sources, as listed in Table 16, were read to the respondent one by cne,

<

‘no" to each. We have listed the media

and the respcndent was to answer "yes' or '

sources that appeared in all three schedules first, in the approximate rank order
of their use by respondents. The nonmedia sources added in the later survéys are
also listed in approximate rank order of their use.

For all the nine media sources, fewer people in late 1978 than in early
1977 said they heard about earthquakes. The drop is especially strong for radio
and movies, the latter undoubtedly reflecting the fact that the motion picture
"Earthquake' was no longer being shown. Tor six of the seven most used media sources
June, 1978, is the'low point, and the last months of 1978 reflect a resurgence
of media use. Tha pattern of a severe drop to June, 1978, and a substantial
recovery by November-December is unmistaieable for television neﬁs, newspapers, and
radio. Very likely the Santa Barbara earthquake was principally responsible for the
recovery. It is surprising in light of the short-term rediécovery of the media that
nearly a third of our respondents still recognized a decline over the longer
term. But the overall trend shown in Table 16 supports public perception of a
longer term decline in media attention to earthquake topics.

The rank order of media sources did not change much while the level of
media use was dropping and partially recovering. Televisioﬁ specials dropped less

than other sources in June, 1978, so they move up in relative importance. As the
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TABLE 16

SOURCES OF INFORMATION ABOUT EARTHQUAKES AT THREE PERIODS OF TIME

Sources of February June Nov./Dec.
information 1977 1978 1978

Media sources

T.V. news programs 88.5 57.1 76.7
Newspapers 76.7 39.9 66.8
Radio 73.0 25.0 49.0
T.V. Specials 50.6 39.9 38.1
- Movies——fictional or documentary 48.8 21.5 30.0
Magazines 42.1 20.7 32.5
Books . 18.2 7.6 14.1
T.V. commercials. ‘ 16.3 12.1 11.7
Pamphlets in the mail . 11.6 10.3 9.8

Other sources

From friends or neighbors ‘ 22,0 37.5
From co-waorkers 16.4. 29.3
From adults in your household . 16.4 23.7
From other relatives 19.2 26.7
From children in hour household ) 14.4 12.7
At work organization or other

group meetings : ' , 7.8 15.4

(Total number ) (1450) (536) (898)
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other media recover in late 1978, television speclals fall back to their original
positién.

Between June and the vear's end in 1978; informal discussion as a source of
information picks up in five out of six kinds of relationship te parallel the
increased use of the media. The one exceptioﬁ is with children in the household.

As we have observed elsewhere, children play a surprisingly minor role in the com-
munication process concerning the ear#hquage thréét in.Los Angeles County. Insofar
as people relay information from media sources to their associates and relatives

and sift and evaluate what they hear through informal discussion, increased
attention to media information propels increased interpersonal discussion. By

the fact that children are the sole category of discussion partner that does not
respond to the media upsurge, the widespread excluslon of children from tﬁis precess
is further documented.

Another but less precise comparison among the same three surveys can be
made of earthquake topics discussed. 1In the February, 1977, basic field survey we
asked people about informal discussion of seven earthquake topics, but we arrived
at the end result by a round about procedure. We asked first if people had discussed
the possibility of an earthquake happening in southern California, then asked with
whom they had discussed the possibility, and then, for each type of partner indicated,
we asked which of the seven topilcs they had discussed. 1In our two final waves we
did not ask either the imitial sorting question or the question about partners. But
‘we did ask directly:

During the last year or so, earthquake topics have received quite a
bit if attention in scuthern California. As I read the following, please
tell me whether you have talked about any of these topics with people
vou know.
The same seven topics were presented to respondents as before. Because of the
intervening steps in the dinitial interview, we cannot be sure that results are

entirely comparable. But with this caveat, we report them in Table 17.
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TABLE 17

EARTHQUAKE DISCUSSION TOPICS AT THREE PERIODS OF TIME

Discussion. February June Nov./Dec.

topic ‘ 1977 1978 - 1978
Predictions#*#* 83.0 42.7 48.6
Family preparedness¥® 48.7 42.7 41.9
Why earthquakes occur#®# 50.3 36.4 44.0
Quakes arouna the world 65.4 61.0 67.7
0ld, unsafe or pre-1933 buildings 43.0 47.8 48.3
Dams/flooding* o 32.7 54,9 - 52;6 '
Moving out® - 28.3 16.2 - : 19.8

(Total number) {1450) (536) (898)
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There are significant reductions in discussion of four topics
and a significant increase in one; There isa very substantial reduction
in the proportion of respondents who report having discussed predictions.
A smaller but still highly significant drop (p 2 .001) in discussion of |
"why earthquakes occur” reflects related subject matter. The drop |
in discussion of predictions moves the stable topic of ”eartﬁquakes around
the world" into first place. '"Moving out" is consistently the least freguently
discussed topic, but the drop is highly significant (p £ .001). A smaller but still
sipnificant (p £.01) drop occurred in discussion of family preparedness. Changes
in discussion of these four toples document a general decrease in attention to the
prospect of a future-earthquake and personal preparedness, though discussion of
earthquakes around the world and the problem of old unsafe buildings remains
steady.

The only highly significant {p & ;001) increase is in the topic of dams and
flooding. The rise from 33 to 53 percent is substantial, and rates in the two
final surveys are very similar. The topie shifts from sixthk rank ip February,
1977, to second rank in the two concluding surveys. Unfortunately we did not.include
questions in either of the final surveys concerning awareness of the Auburn Dam
controversy in northern California, since this appears to have beeg the only
special treatment of‘the danger of dams collapsing during an earthquake in fhe
local media. It is not our impression, however, that this controversy attracted
widespread attention in southern Californias except among members of environmentalist
groups. The collapse of the earth;filled Toccoa Falls Dam in Georgia 6n November 6,
1977, with the loss of thirty nine lives stimulated some nétionwide attention to
the hazard of collapsing damé; énd may‘ha;é increased local awareness of thé séismic
threat to damé. But again wé have no direct information concerning ou¥ respondents’

awvareness and concern over this incident.
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Perhaps the most obvious explanation fortincreased discussion of
dams and flooding may be the weatﬁer patterns at the time. The basic field survey
was administered during a long period of drought in California, with associated
mandatory and voluntary restrictions in water consumption. But during the following
winter and before our two final surveys came one of the heaviest rainy seasons on
record locally, with accompanying flooding. While issues of‘dam safety were not
brought to the fore, flooding replaced drought as a problem. Respondents ma? have
been responding more to "flooding" than to '"dam" in answering the question, and

some may even have partially forgotten that the governing topic was earthquakes.

Continuing Significance of Critical Events

In-this chaptef we have dealt largely with the awareness and interprétation of_
events that migkt have changed the public view of the earthquake threat. lThe events
we have examined took place after our first survey. But there are at least three
critical events in relation to the earthquake threat that happened before the first
survey whose recognition or evaluatien may have chénged. ,These events are the
issuance and subsequent withdrawal of Dr. James Whitcomb's "hypothesis test,"
the issuance and discoﬁfirmation of Henry Minturn's forecast, and thé announcement
of the Uplift. We shall consider the first two together.

A major concern of sclentists and officlals who deal with earthquake prediction
and warning is the risk of issuing é false alarm. While the probable consequences
of a false alarm are.not known, there is a general conviction that they would be
quite disruptive and would undermine confidence in futuré predictions and warnings.
Both Whitcomb's and Minturn's announcementé qualify as false alarms. James Whitcomb
issued ﬁis-forecast for a moderate earthquake in the Los Angeles area, to occur
anﬁtihe within a year of the date of issuance in April, 1976. Although he carefully

t

qualified his forecast by calling it an "hypothesis test," and explained that it




67

was based on a theory concerning whiéh the evidence was contradictory, it

was generally inCErpreféd as a prediction and reviewed by thé California
Earthquake Prediction Evaluation Council as if it had been a prediction. Then
in December, before the oune-year time window had passed, he announced that
data secured in subsequent.monitoring of the same area no longer supported

the ferecast, and that he was withdrawing the forecast.

The importaﬁt lo;g-term question is whether the issuance of such a
forecast by a reputable scientist and its subsequent withdrawal would
disillusion people about future scientific predictions and warnings. For the
present we shall ask merely how many people remembered, about two years later,
that a scientist had issued a fairly widely publicized prediction and subse-
quently withdrawn it. Demonstréting that people remember the sequence will not
demonstrate that the assumed effects of a false alarm have occurred. But ascertain-
ing whether people remember the issuance and withdrawal is an essential first |
step in searching for a false alarm effect.

Similarly, in November, 1976, Henry Minturn iSSued his forecast for
an earthquake in the Los Angeles reglon to occur on Decgmber 20 of that year.
The short lead time was a period of widespread concern and attenticn to the
Minturn forecast. This event was the most frequently mentioned one when asked
in our basic field survey what predictions and other announcements people
remembered hearing. December 20 came and went without an earthquake. Indeed
it was not until New Year's Day, 1979, that an earthquake strong encugh to be
felt throughout Los Angeles County occurred. The Minturn forecast fits the
classic conception of a false alarm. While Minturn was not a credentialled
scientist, he represented himself as one and was widely misperceived as a
scientist. Again, learning whether peoble remember the Minturn forecast and its

disconfirmation is the essential first step to uncovering a false-alarm effect.
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TABLE 18

MEMORY OF PREDICTION WITHDRAWN OR DISCONFIRMED

Prediction Prediction -
Information remembered later that didn't
’ withdrawvm - - - ‘happen
Remembey hearding about? .
Yes ‘ ' ' ' 27.3 43.0
No ) 72.7 57.0
Total 100.0 100.0
Total number 898 898
What do you remember abouﬁ
prediction or who made it?
Uplift . 1.6 3.1
Whitcomb or Cal Tech 3.3 2.1
General scientific 7.3 6.0
Minturn 3.3 5.2
Psychic 8.6 12.4
Religious 1.2 2.9
California breakoff 4.1 5.4
Soviet scientist .4 .5
General statement 10.6 7.5
Unclassifiable details 33.1 37.3
Don't know 26.5 17.6
Total | 100.0 100.0

Total number : . 245 386




We assumed that if a false alarm is to affect the credibility of

other announcements, the false aldarm event sﬁould be salient and not merely
subject to recall. Hence we did not ask about either Whitcomb or Minturn by
name or by’recountiﬁg the specific details of the two events. Instead we asked
generally about a prediction that was later withdrawﬂ and a prediétion that
didn't happen. The two questions were worded as follows: |

During the past year or'two, do you happen to remember hearing about

an earthquake prediction for the Los Angeies area which was later

withdrawn? ‘

A. What do you remember about that prediction or who made 1it?

During the past year or two, do you happen to remember hearing about
an earthquake prediction in the Los Angeles area that didn't happen?

A, What do you remember about that prediction or about who m#de it?
The results are summarized in Table 18.

Neither "prediction" is femembered by the majority of the respondents.
Considerably more people remember an earthquake predictionvthat didn't happen
than remember one that wasrwithdrawn. The 43 percent who remember the dis-
confirmed prediction could have a far reaching effect on public attitudes
towafd earthquake prediction. The 27 percent who remember a wifhdrawn prediction
could also have a substantial impact through informal discussion networks.

But we cannot take for granted that respondents had in mind the Whitcomb
and Minturn forecasts. We have attempted to code information given in response
to the followup questioﬁs in the same way that we coded statements abaut
prediction§ and other announcemenfs people remembered in each of the five
survey waves. ﬁe‘do not expect lay people to remember names like Minturn and
Whitcomb. But we look for ciues such as réferen;es to "the Cal Tech scientist™
or "the quake that was to occur by April," for Whitcomb. When we classify
respenses in thls way, it becomes clear that relatively few of the people
wha remembered a prediction that was later witharawn had James Whitcomb clearly
in mind. . In faect the responses identified almost every conceivable prediction

source.
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A few more people correctly identified Minturn with the disconfirmed
prediction, but the number is still small. 1In both cases larger numbers
referred to a forecast issued by a psychic and to the forecast that Califormia
will break off from the North American Continent in an earthquake and fall into
the Pacific Ocean.

While substantial minorities of the reople remember that there have been.
earthquake "false alarms," their memories of the events are generally vague
and fragmentary. And in many instances they associate the false alarms with
nounscientific sources.

Finally, the announcement of the southern California Uplift itself
may qualify as a sort of slowly developing false alarm. Especially since many
people expected a damaging earthquake within a year of our first survey,
there may well be a sense that the Uplift was a false alarm. As indicated
in Table 18, a few people mentioned the Uplift as an example of a prediction
that was withdrawn and as the prediction of an earthquake that didn't happen.
In the next chapter we shall examine the trend of answers to identic&l questions
about the Uplift asked in all five surveys. But we also included a question on
the subjective sense of chaﬁged evaluation of the Uplift in the final interview
wave. |

The qpestion asked of all respondents who said they remembered hearing
of "a bulge in the earth near Palmdale" and realized that scientists were
saying that it might be a sigﬁ of a coming earthquake, was worded as follows:

We've been hearing abour a bulge in the earth near Palmdale for quite
a while now. Compared to when you first heard about the bulge, do you
take it more seriously or less seriously now as a sign of a coming
earthquake?
Significantly more of the respondents who were being reinterviewed than of
the respondents being interviewed for the first time had heard of the Uplift

and appreciated its potential significance. Gonsequently we have kept the
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TABLE 19
HOW SERIOUSLY THE UPLIFT IS TAKEN

COMPARED TO WHEN FIRST HEARD AROUT

c rative Percent Percent
ompa Number of . of
seriousness v
heard sample
New sample
More serious 85 26.4 15.5
About the same 135 ' 41.9 24.5
Less serious 102 31.7 13.5
Total hear of Uplift¥* 322 100.0 58.5
Not heard of Uplift 228 41.5
Total sample 550 100.0
Reinterviewed sample
More serious 91 32.7 26.2
About the same 101 36.3 29.0
Less serious 86 31.0 24.7
Total heard of Upliftr* 278 100.0 79.9
Not heard of Uplift 70 20,1
Total sample 348 ‘ 100.0

*Includes only respondents who heard of the Uplift and understood it
might signify a coming earthquake. :
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two samples separate in reporting the findings in Table 19.

In both samples a pluralify say they fake the Uplift as a sign of é
coming earthquake about the same as when they first heard about it. Those wh§
take it more seriously and those who take it less seriously are about eﬁenly
balanqed. The apparent-difference betweeﬁ the new and reinterviewed sample,
counting only those who were asked the comparison qﬁestion,'is not statistically
significant (Chi-square = 2,962, 2 d.f.). While the proportions who say they
take the Uplift more seriously than at first and who say they take it less
seriously are quite substantial, there is no evidence of a net change in either

direction.

Conclusions

This chapter was intended to establish the background for the next
éhapter in which we examine changes indicated by questions that were asked.
repeatedly during the five surveys. Varying degrees of awareness of earthquaké¥
related events.have been reported. On the wﬁole the geperal impression is that
nothing has happened with sufficient force to make drastic changes in public
awareness and attitude toward the earthquake threat, People have not been
' sufficiently impressed with false alarms that we should expect aﬁy great gffect.
People sense that media coverage of earthquake topics has.declined, and discussion
had declined with it. But there is no neg loés in desire for media coverage and
no net downgrading of the significance of the Uplift. And there appears to.
have beén an increased interest in flooding as a potential consequence of
earthquakes and a substantial increase in the size of the minority of respondents
who feel that nonscientific earthquake forecasts are receiving insufficient
attention in the media.

We were especially interested in this chapter in any tendency for people
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TABLE 20
COMPARATIVE SIGNIFICANCE OF INTERPRETED EVENTS

FOR THE EARTHQUAKE PROSPECT LOCALLY

Percent of total sample

Recognition Changes Bulge Earth- Santa
and belief in the is quake Barbara
Bulge ginking swarm quake

Heard of the event 12.9 6.1 38.7 83.2
Heard interpretation: |
It is a sign quake is coming 3.8 20.0 23.4
It lessens quake prospect 4.3 18.2 13.1
Interpretation ig probably true:
It 1s a sign quake is coming 2.5 14,2 13.6

It lessens quake prospect 2.0 13.2 7.8
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to interpret events as signs concerning the imminence of a destructive earth-
quake in Los Angeles County. In-Tabié 20 we compare the total impact of the
relevant events. The early report of changes in the Uplift and the report
that parts of the Uplift were sinking were heard and remembered by only 13
and 16 percent of our total sample, respectively. The earthquake swarm
studied by Cal Tech scientists was better known at 39 percent, while 83
percent heard of the neighboring Santa Barbara earthquake.

We did not ask about interpretations of early changes in the Uplift,
but we did for the other three events. Very few people heard that sinking in
parts of the Uplift might signify the coming quake or that it might signify that
the earthquake potential was being relieved, and even fewer thought either of
these interpretations was probably true.

Interpretatioﬂs of the earthquake swarm in the Palmdale region and the
neighboring Santa Barbara earthquake were more widely diffused, but still
reached only a minority. About one out of five heard that the quake swarm
signified the coming quake and a few more heard the same thing about the
Santa Barbara earthquake. Smaller numbers heard the opposite interpretation.
Approximately one person in every seven in the adult population thought that the
respective events probabiy did signify a coming large earthquaké for Los
Angeles. About the same proportion, including some of the same people, thought
the earthquake swarms relieved pressure and lessened the imminent earthquake
danger, while a much smaller fraction thought the Santa Barbara earthquake

relieved strain in Los Angeles.
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CHAPTER THREE

THE RECORD OF CHANGE AND STABILITY

By comparing responses to the same questions on‘five separate occasions
from February, 1977, to November-December, 1978; we can establish what changes
in awareness and response took plaﬁe in a relatively objective fashion. After
the primary field survey of 1450 resldents, the goal for each of the four
subsequent telephone surveys was to secure a comparable sample::f 500 or more
new respondents. The actual numbers of completed interviews were 551, 516, 536,
and 350, respectively, 1In order to identify changes in the population at 1arge
we used only these new-respondent samples, disregarding samples of reinterview
subjects taken at several of the same interwvals.

Since we have only five moments in time for coﬁparison, we shall rely
principally on inspection of percentage distributions in the analysis. We
shall be looking both for trends over the entire study period and fluctuations
that might be responsive to specific events, The problem of deciding which changes
should be treated as significant and which should not cannot be resplved altogether
satisfactorily on statistical grounds. For the analysis of trends, the four
intervals between surveys are too few for precise trend analysis. In the absence
of prior commitment to hypotheses predicting specific changes during spécified
intervals, apparent changes that do not fit a long-term trend invite more impres-
sionistic than rigorous analysis.

In keeping with the gene;ally inductive approach of the investigation,
we shall not attempt to make precise assessments of sta;istical significance.
However, in order to guard against taking trivial changes seriously and in order
to establish moderately uniform standards for deciding what apparant changes to
take seriously, we shall report measﬁres of significance. We will not interpret

these measures literally, but will use them to set lower limits on the apparent
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changes for which we offer provisional intgrpretations,

The first step in each’instance will be to compute Chi-square values
for complete series and for selected pairs of surveys. A significant Chi-
square based on the complete series provides some assurance that ratés are not
entirely constant, b;t it does not guide us in spedifying the nature of the trend
or other change. While a nonsignificant Chi-square based.on‘a comparison between
two surveys precludes our taking that specific difference seriously, a signi-
ficant Chi-square does not guarantee that we are safe in taking it seriously.
Since the five moments can be compared in ten ways, two at a time, the chance of
finding a single pair of responses that differ "significantly" is augmented. |
In general we shall limit the pair comparisons to-surveys that ére adjacent
in time and to comparison between the beginning and concluding surveys, |

Whenever there appears to be a fairly simple trend from beginning to
end of the study period, we shall also fit a‘simplé curve to the five points
and report the goodness of fit. When a simple mathematically defined curve
describes the pattern given by a set of points within acceptable confidence
limits, the logic underlying that curve gains plausibility as a wgy‘of'
interpreting the trend. Becausé the number of cases (i. e., time points) is
limited to the five data gathering moments within the gemeral sﬁudy period, any
- curve will have to describe the pattern of the data with a high degree of accuracy
to féll within'aécep;able confidence limits.

Ascending and dgscending linear trend lines will be the first choige
whenever either appears to be applicable. The linear curve hasg the advantagé of
being a simple, single parameter model. It signifies a constant rate of
change for each interval of elapsed time.

A second curve, the exponential curve, retains the desirable one parameter
characteristic of the linear model, but provides a different description of the

trend. The exponential curve is suitable for describing trends in which the
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variable either decreases or increases rapidly within the first few time
periods, becoming more stable neér an asymptote during later time periods.
Conversely, the exponential curve can be used to describe trends in which

the variable changee minimally during the initial time periods and incr;ases
or decreases rapidly during later time periods, approcaching an asymptote

in the limit. This curve will be particularly usefyl in descriﬁing the trend

in yariables that are thought to mainta;n a relatively constant level, except
when unusual circumstances upset the balance of forces and temporarily raise
or lower their level.

A final curve will be considered invdEScribing trends, but will be
used with caution, since it incorporates an additional parameter in describing
the data ;oints, and since the theoretical justification for its use is often
obscure. The parsbola is the common U-shaped curve, and relies on twoipara-
meters in describing a trend. The curve may be either concave or convex, and
may be centered near any one of the survey moments. When the centér (vertex)
of the curve is positioned at the middle survey moment (Januarf, 1978), the
full U-shaped pattern will be apparent. Oﬁ the other hand, when the curve
is centered earlier or later than the middle sufvey moment, only a portion
of the full U-shaped pattern will show, The apparent curve will then resemble
the letter J more than the letter U.

Often when reporting goodness of fit (e.g., sum oflabsolute errors,
sum of squared errors, efc.) there is no compelling reascn to chﬁose one,;
rather than ancther, summary index.» Often the investigator will report
several summary indices, to insure that conclusions are not artifacts of the
choice of a single index. However, in the present case we are dealing with
only a small number of daté peints, so the measure of fit mﬁst take into

consideration the number of free parameters used in describing the. data.
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Thus ouf choice of summary index 1is the F ratio, commonly used in reporting
fit in both regreséion and variance analyses. A significant F ratio will

be the basis on which we conclude that there has been a trend of a specified
shape.

The general shape of these various curves is given in Figure 1,

Earthquake Awareness

General forecast awareness. The most general indicator of the prevailing

state of awareness is the number of people whovremember hearing some kind of

public announcement forecasting an earthquake or alerting the populace to the.

possibility of a quake. The same question was asked on all five occasions:
In the past year or so, have you heard any predictions, statements or

warnings about earthquakes in the scuthern California area? This is,
about specific locations, specific time, or from specific people?

'Respondents who answered "Yes" were then asked:

I'd 1like you to tell me about the predictions, statements, or warnings.
Any specific ones, anything at all that you remember.

On ;he first three occasions interviewers were instructed to record up to

five separate answers and space was provided on the intervieW'sghgdule

for five corresponding s;ts of follow-up questions concerning the announce-
ments, To prevent an overly long interview and because respondents seldom
offered more than three answers, only three announcements were recorded in the
two final interview waves. In order to establish ;omparability, we have
included only the first three announcements from each of the interview waves

in the following analysis of change and stability. For that reason there

will be slight differences in the findings from the initial survey as reported
in the earlier analysis.

From February, 1977, to January, 1978, there was a dramatic drop in

the remembrance of earthquake predictions, near predictions, forecasts, and



80

cautions (Table 1). The proportion of respondents who could not remember any
recent announcement tripled from February to August, 1977, and quadrgpled from
February, 1977, to January, 1978. The corresponding proportions remain fairly
stable for the rest of 1978. Similarly the mean number of announcements remem-—
bered drops by 38 percent from February to August, 1977, and‘by 55 percent from
February, 1977, to January, 1978, remaining fairly stable thereafter. The value
of Chi-square with eight degrees of freedom, comparing the five surveys, far
exceeds the .001 confidence level. A declining linear trend line fits the
percent of respondents who reported one or more announcements loosely»(F = 11.30;
1, 3 d.f.;‘p < ,05). But the exponential cprve_describes the points much

better (F = 2114.56; 1, 3 d.f.; p <.001). The initial high levgl‘awa:eness
might plausibly be viewed the consequence of unusual circumstances.r As the
impact of the special circumstances wore off, the leveliof awéreneés declined

s0 as to approach a horizontal line representing an average of about one half

an announcement per respondent.

This very clear trend of awareness confirms the impression gained from
rthe media anélysis‘that the year 1976 was a very 'busy" year so far as_intim—
arions of earrhquake danger were concerned, and that 1977 and 1978 were
quieter years. Yet there were new announcements during the latter years.

Séers continued to issue their forecasts, there were pericdic reports on the
status of the Uplift; and general reminders contiﬁued to be issued, But the
samé impression was no longer Séing nade on'public awareness.

For future reference, we call attention to some of the.interpretations
that might be justified if otherlfihdings'provide consistent support. One
eﬁplanatidn w0uld‘bé éimply that théAnew deveiopments were lesé'newsworthy
because they were repetitions and revisions of prior anncuncements or beéause

they lacked the urgency of some earlier announcements and the specificity of

.
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 TABLE ‘1
NUMBER OF EARTHQUAKE PREDICTIONS, FORECASTS, AND

CAUTIONS HEARD

! Number of | February August Januar& . July Nov/Dec
announcements heard 1977 1977 1978 1978 1978
Noné . 13.4 n38.9 55.2 55.2 57.8
One | 57.4 49.7 35.7 31.7 33.1
Two 23,2 9.6 1.7 10.8 8.4
Three or more 6.0 1.8 1.4 2.3 0.7
Total 100.0 100.0 100.0 100.0 IGO;O
Number of persons 1450 551 . 516 536 550

Mean announcements
per respondent 1.21 .75 .55 .57 _ .52
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the Minturn announcement. A second explanation would be that many people had
experienced a kind of "saturation" on the basis of the 1976 aniiouncéments,
rumors, and devastating earthquakes, and could simply "absorbd'" no more announce-
ments. A Variént on this second explanation would be the suggestion that "satur-
ation" does not necessarily prevent the absorption‘gf any new announcements,
but does raise the threshold for significant experience. Announcements fhat
would have made a significant impression before saturation occurred were no
longer dramatic enough to create an impression.

A third type of explanation relatesﬁexperience‘to its effect in
creating conviction. From this point of view, earthquake announcements are
significant experiences insofar as they contribute substantially to the‘
individual's judgment as to whether there will be a damaging earthquake soon.
Early announcements significantly contributed to a process in which many
people thbught seriously about the prospect of an earthquake and came to the
conclusion that a quake was to be expected. Once that view was established,
and so long as the conviction remained, new announcements added little to
the process and therefore made little distinctive impression. They were more
like the familia? sights that remind the automobile driver that he is still
on the right road, without requiring active attention, than like.the signs
that éommand close attention while he is trying to [ind the way along an unfam—
iliar route,

While entertaining the possibility that explanatioﬁs such as these
are appropriate, we must not overlook the more parsimonious possibility that
one or two exceptional and nonrepetitive events accounted for the initially
high level of awareness in February, 1977. It is conceivable that without
an event such as the Minturn announcement with its extensive legitimation

through the media there would only have been a low and stable level of
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awareness similar to the level in 1978. As we proceed with further analyses
of the data it may be possible to shed light on the relative merits of some
of these possible explanations.

Types of announcement. The first question for understanding the lowered

awareness is whether the decline applies equally to differentlkinds of earth-
quake notices. If we look at the number of references to each type of announce-
ment, relative to the numbexr of respondents, we see at once that all types of
announcements weré more salient in February, 1977, but the rate and pattern
of decline varied considerably (Table 2). The most dramatic decline applies
to pseudoscientific announcements and takes place immediately fFom FeBruary
to August, 1977. The trend of pseudoscientific announcements is wgll described
by an exponential curve (F = 56.52; 1, 3 d.f.; p <.0l). General or vague
announcements also drop substantially, but this occurs almost entirely between
August, 1977, and January, 1878, The trend of general announcements corres-—
ponds loosely to a declining linear trend line (F = 18.53; 1, 3 d.f.; p <.05).
Sciéntific and prophetic announcements do not change a great deal, nor
according to any easily identifiable patterm. The slight decline in prophetic
announcements can be loosely described by an exponential curve (F = 14.29;
1, 3d.£.; p <.05). As a result principally of the sharp decline in pseudo-
scientific announcements, the relative salience of general and scientific
announcements shows some increase during the period under investigaﬁion.

The patterns of change can be further clarified by iooking separately
at the four most significant specific earthquake notices (Table 2). Since
pseudoscientific announcements have declined most dramatically, 1t is
helpful to cbmpare the two principal pseudoscientific forecasts. References
to the Mintﬁrn forecast exhibit the major decline from Pebruary to August,

1977, and the lesser decline to January, 1978, with which we are already
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TABLE 2

TYPE OF PREDICTIONS, FORECASTS, AND CAUTIONS HEARD

Number of February August January July Nov/Dec
announcements heard 1977 1977 1978 1978 1978
Relative to number of respondents
Scientific 18.8 12.7 14.7 15.1 9.3
General 44,4 42.5 27.5 29.5 22.4
Pseudoscientific 45,7 10.9 6.6 4.7 6.5
Prophetic 7.4 - 6,7 : 4.7 4.5 4.9
Other 5.2 2.4 1.7 2.8 2.5
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 516 536 550
Percent of all anmouncements reported
Scientific 15.5 16.9 26.7 26.7 20.3
General 36.6 56,5 49.8 52.1 49.0
Pseudoscientific 37.6 14.5 11.9 8.3 14.3
Prophetic 6.1 8.9 8.4 7.9 10.8
Other 4.2 3.2 3.2 5.0 5.6
Total 100.0 100.0 100.0  100.0  100.0
Total announcements 1761 414 285 303 251
Percent of respondents
Southern California
Uplift 6.2 5.6 - 10.3 11.3. 4,7
James Whitcomb 4.8 2.9 1.2 1.3 0.4
Henry Minturn : 37.5 6.7 2.5 1.5 2.5
California breakoff 7.3 4.0 3.9 “3.2 4.0
Percent of all announcements reported
Southern California
Uplift 5.1 7.5 18.6 21.1 10.4
James Whitcomb 4.0 3.9 2.1 2.3 0.8
Henry Minturn B 30.9 8.9 4.6 2.6 5.6
California breakoff 6.0 5.3 7.0 - 5.6 8.8
Percent of respondents
Mean classifiable announcements
per respondent, ' .
omitting Minturn .84 .68 _ .53 .55 43
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familiar. Again, attention to the Minturn ammouncement 1s well described by
an exponential curve (F = 54.42; l,-3 d.f.; p < .01). But the folklore about
- California breaking off and falling into the ocean continues to be news at a
fairly stable rate after an initial drop between February and August, 1977.
Hence there does not seém to be a disproportionate turning away from pseudo-
gscientific béliefs in general, but only a declining interes;‘in the Minturﬁ
incident, |

The obvious next question is whether the passingrof the Minturn incident
is enough tec explain fully the decline in total awaremness. We can answer this
question simply by computing the mean.number of earthquake announcements
mentioned by our respondents when references to Minturn are eliminated from the
computation. Although the decline is how m?re linear aﬁd less concentrated
in the first period, there 1s a substantial decline with a single interruption
of the downward trend between January and July, 1978. The overall relationship
as measured by the ghifsguare test is highly signifiéant (p.< 001, 4 d.£.).
The trend can be described loosely by either an exponential curve

(F = 28.39, 1,3 d.f.; p £ .05) or a declining linear trend line (F = 27.43,

1, 3 d.f.; p< .05). Since these rates are secured by summing the awareness
levels for various kinds of announcements, the ambiguous naturé of the trend
line may reflect the combination of linear and exponential trends applicable
to different types of announcements. But regardless of the preéise naturé of
the trend, the main éonclusion is clear. Although the Mintﬁrn announcement
contributés greatly to the overall trend of awareness, its effect is chiefly
to intensify a érend that also characterizes other notlces and to exaggerate
the loss of awareness between Februafy and August, 1977.

The other two épecific anmouncements In Table 2 are scientific in their
origin. The Whitcowb announcement—?more often identified as coming from Cal

Tech than by reference to Whitcomb's name-—exhibited low salience from the
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start §f our survey‘period. After August, 1977, and againlafter July,’l978,

the salience declined further. The overall relationship between time and the
proportion of respondents’mentioning‘Whitcomb‘is highly significant (p < .001,

4 dff.). By the end of the study period the Whitcomb "hypothesis test' no
longer‘came to mind when respondents ﬁére questioned about earthquake bredictions.
A declining linear trend line fits the Whitcomb references reasonably well

(F = 34.50; 1, 3 d.f.; p <.01). The Uplift, on the other hand, increased

in salience freom August, 1977, to July, 1978, with the major increase occurring

between August, 1977, and January, 1978. The upward trend appears to be

reversed by a substantial drop in the final period. We shail come back to
the Uplift later. But fof the present, wﬁile Miﬁturn is being fdrgotton most
rapidly and Whitcomb less rapidly, while general warning announcements are
‘being mentioned less often, and while other.péeudoscientific and prophetic
announcements remain fairly constant after the initial drop, the Uplift is the
one easily identifiedrtopic whoselsaiiencé increases during a substantial
portion of the study period.

We report announcements_that idgntifiably originate from scientific
sources separately in Table 3. In spite of the increased salience of the
Uplift, the salience'of all announcgments from scientific sources declines,
especially from February, 1977, to January, 1978. Relative to otherlkinds
of announcements, scientific notices may héve increaséd their prominence
te a peak in July, 1978, but this is not a strong trend. While the increased
salience of the Uplift contributed to a slight shift toward greafer salience
of scientific than nopscientific anncuncements, it also signaled a growing
tendency for most scientifi; announcements to be tied to the Uplift.

In the course of analyzing the dat; from the primary field survey

we observed that respondents' own source attributions for earthquake notices
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TABLE 3
NUMBER OF SCIENTIFIC EARTHQUAKE PREDICTIONS,

FORECASTS, AND CAUTIONS HEARD

Number of February August January- July Nov/Dec
announcements heard 1977 1977 1978 1978 1978
Percent of respondents
None 56.2 70.0 __.;gls 72.6 77.1
One .37.2 26.9 22,3 23.3 20.0
Two or more 6.6 3.1 1.9 4.1 2.9
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 516 536 550
Percent of all respondents who heard one or more announcements
of any kind
None 49.2_.__- 51.6 46.8 38.7 45.7
One 43,0 43.4 . 48.9 52.1 47,4
Two or more 7.6 5.0 4.3 9.2 6.9
Total ; 100.0 100.0 100.0 100.0 | 100.0
240 232

Number of persons 1256 341 235
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do not correspond exactly with our classification of sources. The differences
are chiefly of two kinds. Stateménts that ﬁere too vague to be placeﬁ in a
specific classification were identified as general announcements, but on further
questioning respondents attributed most of these notices to either scientific
or prophetic sources. And many of the forecaSts that we identified as pseudo-
scientific in origin--especially Minturn's forecast, the forécast that much of
California will break off and fall into the ocean, and the less often mentioned
Jupiter effect forecast--were attributed by respondents to scientists.

In Tahié 4 we Teport the changes in sﬁurce attribution. Although the

v

seers and psychics category and the scientific category together now account

for from 64 to 74 percent of all attributions, trends are not substantially
different from the trends in.types of announcements as we classified them.
Attributions to seers and psychics and to religious speakers do not appear

to vary according to a significant p;ttern. The “Dﬁn't know' response that
takes the place of the general announcement was quite stable throughout the
study period. Attributions to scientists increased more deciéively than
reference to notices that we could identify as héving scientific origins.

The consistently low level of reference to friends, neighbors, coworkers,

and relatives as sources may have ‘increased' after the initial survey. The

reference to amateur scientist, applying mostly to Henry Minturn,vdeclines over
the entire period. This trend is well described by an exponential curve

(F= 41.96; 1, 3 d.£.; p <.01). It is‘interesting to note that while legss than
half the people who mentioned Minturn in the first survey when his foreéast

was still the most salient correctly identified him as an amateur, larger pro-
portions of these who continued to remember Minturn's forecast as the salience
declined correctly identified its author as an amateur.

If we attempt to look at the objective classification and subjective
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TABLE 4

ATTRIBUTED SOURCE OF PREDICTIONS, FORECASTS, AND CAUTIONS HEARD

February August January July Nov/Dec

Attributed source 1977 1977 . 1978 . 1978 1978
Scientist . 41.9 44,2 47.4 56.8 50.0
Seer or psychic 21.9 23.9 19.6 16.8 23.1
Religious speaker 2.1 1.7 - 1.1 2.3 4.5
Amateur scientlst 8.5 5.8 2.4 1.6 1.1
Friend, relative, neighbor 0.7 2.2 3.2 2.0 3.5
Other, including mixed 6.2 5.5 10,5 3.3 | 0.7
Don't know - ) | 18.7 16.7 15.8 17,2 17.1
Total 100.0 100.0 100.0 100.0 - 100.0

Announcements © 1761 414 285 303 286
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source attributiéns together, we might summarize trends in the following

terms. A genmeral decline in remembrance of earthquake predictions, forecasts,
and cautions is partly but‘nbtﬁeﬁtifély explaiﬁed by the unudsual attention
focussed on Henry Minturn's forecast that was disconfirmed one to two months
before‘our initial survéﬁ. If attention that might have been claimed by another
Minturﬁ—type'announcement shifted rather than disappeared, it contributed
immediately to a relative increase in remembrance of vague-general warning
statements. The relative salience of secular and religious prophetic forecasts,
whether identified as such by our coders or by the respondents' own attributions,
seems to be a fairly stable component of all notices remembered. Contradicting
the general trend, the proportion of all respondents‘ﬁho mentioned the southern
California Uplift actually increased throughout the period of study. This
change contributed to a slight relative increase in the prominence of announce-
ments that were identifiably from scientific sources, and a clearer increase

in the extent to which réspondents think of science as the source for whatever
predictions, forecasts, and cautions they have heard.

A final critical component ¢f the announcements people remember is the
intensity of the anticipated earthquakes. If we assume that only those earth-
quakes that are expected to destroy many buildings and take ﬁany lives or
destroy some buildings and take a feﬁ lives are really events of significant
social concern, it should be useful to record how many forecasts of such damaging
earthquakes were mentioned by the respondents; It is not surprising to observe
that tﬁe number of respondents who remember one or more announcements concerning
a damaging earthquake declined along with the average number of such announce-
ments, especially from Pebruary, 1977, to Janua?y, 1978 (Table 5). By August, 1977,
and throughout the remainder of the study period, the majority of respondents
could not recall any recent announcement that referred clearly to a damaging

earthquake.
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TABLE 5
DESTRUCTIVENESS ASSOCTIATED WITH EARTHQUAKE

PREDICTIONS, FORECASTS, AND CAUTIONS HEARD

‘ February August January July Nov/Dec
Destructiveness 1977 1977 1978 . 1978 ..1978
Announcements of i
destructive earthquakes
heard:
None 36.4 56.1 69.6 72.8 71.6
One 47.0 39.0 24.8 23.1 22.9
Two . 16.6 4.9 3.6 4.1 5.5
Total 100.0 100.0 100.0 100.0 100.0
Number of persons’ - 1450 551 516 536 550
Mean number of
announcements of
destructive
earthquakes heard .80 .49 .36 .31 .34
Destructiveness of
earthquakes:
Destroy many buildings
and take many lives 63.8 72.3 71.7 67.7 74.5
Destroy many buildings '
and take few lives 23.6 18.9 21.9 18.7 17.2
Some damaze, no '
widespread destruction 10.1 6.8 3.5 8.6 5.4
Little or no damage 2.5 2.0 2.9 5.0 2.9
Total - 100.0 100.0 100¢.0 100.0 100.0
Persons stating :
destructiveness 1363 296 201 198 204
 Mean destructiveness 3.49 3.61 3.62 3.49 3.63

Percent of all announcements
for which destructiveness _
is stated 77.2 71.2 69.6 64.9 71.3
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The decline might reflect simply the general decline in earthquake fore-
cast awareness, or it might also’reflect‘somé change in the relative seriousness
aof earthéuakes that people remember hearing sbout, There does appear‘to have
been an increase for most of the study period in the number of people who are
unable to associate intengity with the announcements they have heard, But
when we examine only those announcements for which intensities have been stated,
there appears to have been no consistent or clear pattern of change. We conclﬁde
that while people have become increasingly unclear about the severity of the
earthquake anticipated on the basis of annocuncements they remembex, there has
been no trend toward remembering more or less severe earthquake during tﬁe
pericd under investigatioﬂ.

Announcements taken seriously, We have established that there were

some changes both in the number and the kinds of eaxrthquake announcements

people remembered. It remains to be established whether people tock the anncunce-

ments they heard more or less seriously as time progressed, In Table 6 we ‘

observe that there was a steady‘bﬁt relativelf slight decline in the number of

people who had heard one or more announcements that they took'seriously,'

The decline is only loosely described by a linear treﬁd 1ine.(F_= 47.00;

1, 3 d.f.; p <.05). However, if we pay attention only to thé‘respondents who

remembered cone or more annOunceménts,therg is a steady increase in the pro-

portion who took ome or more announcements seriously froﬁ Februéry, 19f7,

to January, 1978. This trend‘is described loosely byla convex parabolic curve

(F=123.89; 2, 2d.f.;-p <..05). Similarly,‘thexpercent of all announceménts

remembered that were taken sericusly rose dﬁriﬁg the same period from 32 percent

to 50 percent, remaining stable to July, then dropping part way back. The latter

relationship for the five survey moments is highly significant (p <« .001).
Perhaps the ultimate measure of significant earthguake announcements is

the number that refer to earthquakes of destructive intensity that are taken
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TABLE 6

HOW SERIOQUSLY EARTHQUAKE PREDICTIONS, FORECASTS, AND CAUTIONS ARE TAKEN

Announcements February August January July Nov/Dec
taken seriously 1977 1977 . 1978 ..1978 1978
Percent of all respondents
None ‘ 68.1 72.8 75.9 76.1 8l1.6
Cne 26.2 24.9 20.0 20.0 15.1
Two 5.7 2.3 4.1 ‘3.9 © 3.3
Total : ' 100.0 100.0 100.0 100.0 -100.0
Number of persons - 1450 . 551 .. 516 ..536 550
Percent of all‘respondénts who heard one or more announcements
of. any kind
None 63.1 56.0 47.2 46.7 56,4
One ‘ 30.3 40.2 43.8 44.6 35.8
Two 6.6 3.8 3.0 ‘8.7 7.8
Total ~ 100.0 1100.0 100.0 100.0° 100.0
Number of persons. 12536 : 341 . .235 140 232
Percent of all announcements heard . .
Quite seriously 13.2 18.5 20.8 23.9 21.3
Fairly seriously 18.4 21.4 29.4 26.2 20.3
Don't know - o 3.2 3.1 3.1 6.6 6.3
Not very seriously 28.6 27.4 24.6 23.9 24.8
Not at all seriously '36.6 ©29.6 22.1 ‘19.4 '27.3
Total 100.0 100.0 100.0 100.0 100.0
Number of ‘ ‘
305 286

announcements - 1766 416 289
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seriously. The number of respondents who have heard one or more announcements

of impending destructive earthquakes that they take seriously appears to have
decreased during the study period (Table 7). Hﬁwever this trend is not the

result of tak;ng destructive earthquake forecasts less seriously. There appears

to have been a modest trend for respondents tb take whatever forecasts and cautions
concerning destructive earthquakes they have heard moré seridusly»during most

of the study period. This overall relationship is only maginally significant

(p< .05), however,

Once again we seela slight possible change in quality that may counter~
balance the'decline inquantity of announcements remeﬁﬁered. Whether we consider
all earthquake notices remembered or only notices identified with patentially
destructive earthquakes, there appears to have been a slight rise in the pro-
protion taken seriously during most of the étudy peried.

Our special concern with how people view scientific announcements
is the basis of Table 8. The general decline in forecast awareness is again
reflected in a modest decline in the number of respondents who have heard
scientific announcements that they take seriously. But the ﬁercent of all
respondents who have heard any scientific announcements who take one or more
of them seriously rises dramatically to January, 1978, then drops consistently
during the remaining two periods to a level that is not significéntly higher
than the rate for February, 1977, The overall relationship between the number
of people who have heard a scientific announcement who take one or more of
them seriously and the five survey moments is highly significant (p < .001l).

One feature of this trend is an inverse correlation with the number of
people who remember any scientific announcements. From February, 1977, to
July, 1978, the fewer the people who have heard any scientific announcements,
the more of them have taken seriously what they have heard, and vice versa.

Only with the last survey do the two proportions decline together.
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TABLE 7

dC0W SERIQUSLY PREDICTIONS, EARTHQUAKE FORECASTS
AND CAUTIONS OF DESTRUCTIVE EARTHQUAKES ARE TAKEN

Destructive earthquake

announcements taken February August January July Nov/Dec
seriously 1977 1877 1978 1978 1978
Percent of respondents
None 74.8 81.0 84,7 86.2 86.3
One 21.8 - 18.3 13.6 11.6 11.3
Two , 3.4 0.7 1.7 2.2 2.4
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 516 536 550

Percent of respondents who heard announcements concerning destructive earthquakes

56.6

None : 60.3

One 34.4 41.7

Two 5.3 1.7
Tetal 100.0 100.0
Number of

announcements 922 ‘ 242

49.7 49.3
44.6 42.5
5.7 §.2
100.0 100.0
157 146
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TABLE 8

HOW SERIOUSLY SCIENTIFIC EARTHQUAKE PREDICTIONS,

FORECASTS, AND CAUTTIONS ARE TAKEN

Scientific earthquake
announcements taken February August January July Nov/Dec
seriously 1977 1977 1978 1978 1978

Percent of respondents

None 78.9 84.9 83.1 . 82.6 87.4
One ‘ 159.0 13.4 15.7 14.6 11.1
Two 2.1 1.7 1.2 2.8 ___Lé__
| Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 516 536 550

Percent of respondénts wha heard scientific announcements

>

None 51.9 49.7  30.4 36.7  45.2

One | 43.4 44.8 64.8 53.1 48.4

Two 4.7 5.5 S 4.8 _10.2 . _6.4
Total 100.0 100.0 100.0 100.0 . 100.0
Number of persons 636 165 ‘ 125 l&f | 126

Heard one or mare

scientific announcements,

percent of all : ’

respondents 43.8 30.0 24,2 27 .4 22.9

Took one or more seriously

as percent of those who

heard scientific ‘ :
announcements 48.1 50.3 69.6 63.3 54.8
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‘Awareness of the Uplift. We have observed increases in both relative and

absolute salience for the Uplift during mostlof the study period. These trends
‘might indicate that progressively more people have become aware of the ﬁplift

and of its significance and relevance as a possible earthquake precursof during
this period of continuing media attention, Alternatively they might indicate
meraly that the Uplift has become salient to a larger proportion of the people
who have heard of it, without any increase in peneral awareness, In Table 9

we can report the four levels of awareness for the five surveys. 6verall the
ratés are surprisingly stable. The reader is reminded that respondents are
divided into four groups, namely those who have not heard of the Uplift; those
who have heard of the Uplift but do not realize that it may signify é éoming
earthquake, thoselwho have head and understood but do not expect damage

where they live in case of such an earthquake, and those who have heard

and understood and expect damage where they live in case of an earthquake related
to the Uplift,. ‘None of the types increase or decrease signifieantly except during
© the survey.of July, 1978, A small but apparently significant increase in all of
the "aware" categories occurred between January and July, 1978 (p <,05, 1 df)
followed by a2 significant decrease to original levels of awareness by November-
December, 1978 (p < .01, 1 df). We can search fﬁr special circumstances to
éxplain the brief increase in awareness later. But in the absence of a persistent
trend we must conciude that the increased salience of the Uplift did not sipnify
any spreading awareness and appreciation of the Uplift in the population at
large. | |

Source of information, In each of the surveys we asked respondents to

name their chief source of information for each of the announcements they
remembered. 1In the basic fleld survey of February, 1977, we found that television
was named as the chief source of information more often than all other sources

combined. We might conclude from this finding that television is the critical
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TABLE 9

AWARENESS OF THE SOUTHERN CALI?ORNIA UPLIFT

: . February August January July Nov/Dec
Extent of awareness 1977 1977 1978 1978 1978
Not heard 40.9 41.%9 40,3 33.0 41.3
Heard, not understood 16.1 20.5 18,2 19.0 18.7
Heard and understood,
not relevant 17.7 14.4 16.7 19.4 16.9
Heard, understood, ‘ :
and relevant 25.3 23.2 24.8 - 28.6 23,1

Total 100.0 100.0 100.0 100.0 100.0
Number. of persons 1450 551 516 536 550
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medium for communicating any so;t of iﬁformation concerning earthquake danger.
But a comparison of information sources over the two-year study period will
enable us to determine‘how stable thisoverwhelming reliance on‘television is.

Table 10 reveals the clearest linear trends we have observed up to
this point in the analysis. The £eliance on television decreased during each
of the four periods between surveys, so that proportionate reliancé on tele-
vision in November-December 1978 was only 64 percent of the February, 1977
rate. The overall relationship is highly significant (p < .001) and the
steady decline fits a linear trend line very closely (F = 72.03; 1, 3 d.f.;
p <.0l1). Offsetting the decreasing reliance on television is a slightly
more erratic but nmevertheless striking increase in reliance on newspapers.
The proportionate reliance on newspapers in November-December, 1978, 1s approx-
imately double the rate for February, 1977. This relationship is also highly
significant (p < .001) and the increase is loosely described by a linear
trend line (F = 29.48; 1, 3 d.f.;‘p < ,05), Although television was cited
more than two and a half times as often as newspapers at the beginning of the
study period, newspapers were cited slightly more often than television by
the end of the period.

Although the changes are more erratic and are not statistically signif-
icant, the general trend for radio is similar to the trend for television,
and the general trend for books and magazines is similar to that for newspapers.
Hence the observed changes might plausibly be described aé a shift éway from
the airways to the printed word as the source of information about the danger
from a future earthquake.

In the earlier analysis we called attention to a certain affinity
between types of announcement and information sources. Sclentific announce-

ments are relatively more often ascribed to newspapers, while general announce-
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TABLE 10
CHIEF SOURCE OF INFORMATION FOR EARTHQUAKE PREDICTIONS,

FORECASTS, AND CAUTIONS

February August January July Nov/De
Source of information X977 1977 1978 1978 1978

All announcements heard

Talevision ‘ 52.7 45.2 42.9 40.3 33.6
Radio 11.7 9.1 9.4 5.3 7.7
Newspaper 18.7 29.6 27.7 29.3 36.7
Books and magazines 1.9 2.6 1.7 3.9 6.3
People 9.1 9.9 10.0 6.9 7.7
Other ' 1.5 1.7 2.8 2.6 0.7
Don't know 4.4 1.9 5.5 11.5 7.3
Total 100.0 100.0 . 100.0 © 100.0 100.0
Number of
announcements 1776 416 289 305 286
Southern California Uplift: spontanecusly mentioned
Television 46.6 35.5 44.8 36.4 22.2
Radio 11.0 3.2 6.9 3.0 11.1
Newspaper 26,0 38.7 37.9 45.5 51.9
Books and magazines 2.7 3.2 3.5 3.0 7.4
People ) 6.8 12.9 3.5 3.0 0.0
Other 1.4 3.3 1.7 0.0 3.7
Don't know 5.5 3.2 1.7 9.1 3.7
Total ‘ 100.0 100.0 100.0 100.0 100.0
Number of ’ ‘
announcements ‘ 73 - 31 . 58 : 66 .27
Southern California Uplift: not spontanecusly mentioned
Television ‘ 49.4 36 .5 42.9 39.6 38.7
Radio ' ‘ 7.3 7.2 3.6 5.1 4.8
Newspaper 27.3 32.5 36.6 33.8 34.3
Books and magazines 2.1 1.2 3.1 3.7 4.8
People ' 4.3 9.5 3.1 5.1 5.2
Other 0.5 2.0 0.0 1.1 0.4
Don't know 9.1 11.1 10.7 11.6 11.8
Total : 100,0 100.0 100.0 100.0 100.0

Number of personé 626 252 224 275 271
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ments are relatively more often ascribed to television. Some of the change

in media prominence might have been a consequence of changing types of announce-
ments, A comparison of sources of Information concerning the Uplift should
help to Indicate whether this is the case.

Because people who mentioned the Uplift‘spontaneously were included
in the figures for all announcements remembered, while the iarger group who
only recalled the Uplift under direct questioning were not, we report the two
sets of rates sepérately) Overall the same trends appear as for all announce-
ments mentioned.spontaneously, but the trends are less dramatic. The print
media are more often giﬁen as chief sources for information about the Uplift
by the end of the study period and the airways less often. Thus the shift
iIs not fully explained by the increased salience of scientific announce-
ments. There is a more éenerally observable shift.

Unfortunately we cannot confidently diagnose the reason for the change.
Without the same precise monitoring of télevision and radio that we have
conducted for newspapers, we cannot establish whether television and radio
coverage of predictive and near predictive announcements declined. We do have
impressionistic evidence to suggest that teleﬁision and radio editorial
policies were reassessed following the éxtensive attention given to Henry
Minturn's forecast, with resulting increased caution about airing aﬁy kind
of predictive aﬁnouncement. It.is also possible that the credibiiity‘of news-—
papers was increased and the credibility of the airways‘décreased becguse-
of the generally skeptical attitude toward thé Minturn prediction taken
by newspapers. However this explanation is more difficult to accept in 1ight
of the timing of our first survey two months after Minturn's forecast had been
disconfirmed; unless such disconfirmations have delayed rather than immediate

effects.
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Stili another explanation could be found in elaborating the idea of
affinities between particular media and types of content. It might be assumed
that the effect of repeated attention te the same topic'leads people’to seek more
detailed and profound information. Having heard repeatedly that we aré overdue
for a severelearthquake, people are only attentive to new and elaborated infor-
mation about the earthquake threat. The printed word can mére easily convey
such elaborations than television and radio with their brief announcements
incorporated in déily news broadcasts. The fact that books, magazines, and
newspapers exhibit the same upward trend and television and radio thé same

downward trend as information sources lends plausibility to this explanation.

Earthquake Concern

We have learned that the awareness and credibility of variocus kinds
of warnings of forthcoming earthquakes have changed both quantitatively and
qualitiatively‘over the 22-month study period. To what extent are these
changes matched by corresponding changes in concern and expectation? Apart
from the memory of -any specific earthquake warning, to what extent is the
earthquake problem on people's minds, to what extent. do they féaf the prospect
of an earthquake, and to what extent do they expect a severe earthquake soon?

Salience. All interviews with néw respondents commenced without
refereﬁceto'earthquakes as. the topic of investigation. Interviews first
asked a set of three leading questions designed to elicit‘references to
earthquakes if they were very much on the respondents' minds, Only after
these questions were completed was the respondent told that the balance of
the survey would deal with K earthquakes. 1If people meniioned earthquakes once
or more in answer to any of the three questions, the topic was said to be

salient for them. Ue found a very low level of salience. Only 6.6 percent
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of respondents in our basic survey mentioned earthquakes without prompting.

Percentages in Table 11 reveal that, low as it was, the initial figure
was higher than in any later aurvey; Salience dropped by August, 1977! and
again by January, 1978, to 50 percent cf the initial rate. Subsequentiy in
July 1978 and again in November-December 1978, salience rebounded, but less
than half the way to its original level. The overall felatisnship, however,
is only marginally significant,<by the Chi-square test (p < .05, 4 d.f.), and
none of the trend curves fits within acceptable confidence limits. Salience
certainly did not increase during the two years. It is pdssible but not
demonstrated that 1977 was a quiet year during the initial low level of salience
dropped even lower, and that attention to earthquake news brought a partial
recovery of salience in 1978.

Fear and iconcern. Fear of earthquakes could be viewed as a more general

attitude than salience, less affected by warnings of moderate-to-low credibility
or specificity. Three questions were used to measure fear and concern over
earthquakes. The three items were weightéd equally in establishing an index
of fear and concern over earthquakes. The resulting Index scores were divided
into approximately equal quartiles, so as to identify low fear; low-medium
fear, high-medium fear, and high fear. Fear registers a significant drop
bétween February and August, 1977 (p < .01, 2 d.f.), but remains strikingly
stable thereafter (Table 11). The proportion of respondents expressing hipgh
and high medium fear is loosely described by an exponentiél curve (F = 21.03;
1, 3d.f.; p < .05). 1Interpretation of this pattern can best await the review
the next two sets of data.

In order to guage people's own assessment of the effect of recent events
on their concern about earthquakes, we asked whether their concern had increased,

- decreased, or remained the same during the preceding year. The majority of
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TABLE 11

CONCERN ABOUT EARTHQUAKE DANGER

Number of persons 1444 551 512

February August January July Nov/Dec
Type of concern 1977 1977 1978 1978 1978
Salience of earthquake
concern 6.6 5.1 3.3 4.1 4,7
Fear and concern:‘
Low 25.1 30.4 30.6 30.6 32.7
Low medium 31.3 32,6 32.2 32.6 30.0
High medium 17.7 13.3 13.8 14.4 16.4‘
High 25.9 _23.7_ 23.4 22.4 _20.9
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1449 v 549 516 336 550
Changed concern: 7
Decreased 4.2 8.0 8.0 9.1 8.0
Same and Don't know 65;6 77.7 71.5 74.3 75.8
Increased | _30.2 - 14.3 20.5 16.6 _16.2
Total 100.0 100.0 100.0 | 100.0 100.0
536 550
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respondents in each survey felt that their concern had neither increased nor
decreased. And in each survey more people said their concern had increased

than said it had decreased. However, the number who said their concern had
increased dropped significantly by half between February and August, 1977.

An apparent-slight rebound to January, 1978, was not statistically significant.
Otherwise the proportion who said their concern had increaged did not change
appreciably after the drop duriﬁg the first half of 1977. The ovefall rela-
tionship is highly significant (p £.001). But because of the irregularity of
the trend, none of the curves fits the data wi;hin acceptable confidence limits

Our respondents' own perceptions of change and stability in their concern

over the earthquake danger seem to correspond approximﬁtely, though not perfectly,
with the observed changes in the concern expressed by successive waves of
interview respondents. Thus we have reason to be confident that concern

had been raised by events in 1976 but dropped back to a stable level by late
sunmer of 1977. '

The three items that make up the fear index cohere satisfactorily in

the basic survey according to the usual standards for index construction.
However, thelr literal meanings are not identidal and it is cohceivable that
they might respond differently to changing circumstances., Accordingly we have
sdmarizedjresponses to the three items separately in Table 12. The three
_1items do indeed exhibit different responses. For all three ifems the substan-
tial change occurs betweeanebruary and August, 1977. Each of these changes 3
is significant at the .00l level when wé consider only the two adjacent

éets of responses. Respondents in August expressed considerably less fright
over the possibility of a damaging earthquake striking southern California.
These changes are consistent with the change we reported based on the three

items together. But the third item reveals an equally substantial change
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SPECIFIC EXPRESSIONS OF FEAR AND CONCERN

February August January July Nov/Dec
Fear item and extent 1977 1977 + 1978 1978 1978
Feelings about possibility
of -a damaging earthquake:
Not at all frightened 14.4 23.4 20.9 23.7 23.1
Not very frightened 22.5 23.9 29.5 22.0 25.6
Somewhat frightened 35.4 29.8 28.3 30.8 30.7
Very frightened 27.3 22.5 21.3 23.5 20.6
Don't know 0.4 0.4 - — -
Total 100.0 100.0 100.0 100.0 100.0
~ Number of persons 1450 551 516 536 550
Worry about possibility
of damaging earthquake
striking southern
California:
Not worried at all 26.0 31.4 29.8 33.0 32.5
Hardly worried 24.3 27.8 32.0 27.6 27.8
Somewhat worried 34.8 31.0 29.9 29.3 32.7
Very worried 14.6 9.1 8.3 9.2 6.4
Den't know 0.3 0.7 — 0.9 0.5
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 516 5336 550
If certain damaging
earthquake to occur:
Be where earthquake
would occur 0.7 0.9 0.2 1.1 0.7
Go on as usual 34,3 29.9 26.6 30.2 29.5
Safe place near
earthquake 33.6 29.2 34.3 29.1 33.3
Get as far away as
possible 29.0 37.2 36.4 36.9 33.8
Don't know 2.4 2.8 2.5 2.7 2.7
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 516 536 550
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in the opposite direction. This item was worded as follows:

If you were certain that a damaging earthquake was going to occur

at a specific time in a place where you live or work would you:

try to be where the earthgquake would occur, try to get as fa; away

as possible, try to find a safe place near the earthquake, or go on

as usual and be wherever you are at the time? :
The second response was interpreted as indicative of the greatest fear. The
proportion of respondents endorsing this response jumped from 29 to 37 percent,
and remained higher than at first, at least until after July, 1978.

Apparently the third item incorporates a critical element other than
simple fear and concern, as indicated by the other two items and by thg question
about changed concern. Perhaps the item reflects the disposition to accept
a severe earthquake as a "normal" event, to be dealt with as if it were nothing
especially out’of the ordinary. The observed change would then signify that a
g¥owing number of people were no longer viewing a severe earthquake in this
normalized fashion. While this chanped perspective was not reflected in a
perceivéd increase in fear and con;ern, it might be reflected in a greater

disposition to act in case the threat were made concrete and imminent by a

credible short-term earthgquake warning.

Earthguake expectation. Respondents in each survey were asked how
likely they thought it was that a damaging earthquake would strike southern
California within the next year. The data in Table 13 reveal two different
kinds of chanéé. The "Don't know" responses provide the clearest and most
sustained trend line. The‘propbrtion saying they doen't know how likely
it is that an earthquake will strike increases between February and August,
1977, and again between January and July, 1978. Uncertainty is more than
three times as frequent in late 1978 as in early 1977. The overall relation-
ship is highly significant (p ; .001) and the trend is loosely described by

an ascending linear trend line (F = 29,48: 1, 3 d.f.; p < .05).
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TABLE 13

EXPECTATION FOR A DAMAGING EARTHQUAKE

February August Januatry July Nov/Dec
Probability of earthquake 1977 1977 1978 1978 1978
Within one year:
Definitely not 6.3 5.4 5.4 ' 6.0 4.7
Probably mot 44.3 49,2 45.1  45.0 40.0
Don't know 55 11.7 12.8 20.0 19.5
Probably will be .. 38.3 30.9 32.0 26.4 33.4
Definitely will be 5.6 2.8 4.7 2.6 2.4
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1437 537 515 536 | 550
Within five years:
Definitely not 15.1 18.9
Probably not ' -  50.8 52.2
‘Don't know 12.5 12.5
Probably will be | 20.3° 15.3
Definitely will be 1.3 1.1
Total |  100.0 100.0

Number of persons | | 536 550 -
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Increasing uncertainty seems tobe a rather appropriate response to a period
of sustained reminder of an undated impending disaster.

The other change is an increase 1n negative replies and a decreqse
in positive answers between February and August, 1977, (p < .01, 1 d.f.}.
After this e;rly drep in earthquake expectation there are only nonsignificant
oscillations thereafter.

Fear of earthquakes, perceived recent change in concern, and expectation
of a damaging earthuake within a year all exhibit the same patternlof a
clear drop between February and Aupgust, 1977, followed by relative stability
for the remainder‘ofthe study period. Ths consistency among the three
variables makes the changes more obviously Interpretable. A substantial
segment of the populace are no longer convinced‘that disaster 1s imminent in
spite of an earlier conviction tc that effect brought on by events in 1976,
With disaster less imminent they afe now less fearful thandbefore.

The proportion of respondents for whom the earthquake threat is a
salient problem is so small that connections with more widely experienced
earthgquake expectancy and fear may be quite tenuous. One plausible interpre-
tation of such a connection, however, is that salience, being férer, is harder
to eradicate than fear and cognitive expectancy. Although salience responds
to the same circumstances as fear aﬁd expectancy, the response accumlates
more slowly. Thus a drop in fear and expectancy that took six months is
paralleled by a drop in saliency taking eleven months. On the other hand a
series of fairly vague gnnouncements may increase consclousness of the eérth—.
quake threat, and thus augment salience, without creating any more definite
expectation for an earthquake in the immediate future or arousing correspdndingly

greater fear.



110

One vear is a fairly unrealis;ic period. within which to expect a
damaging earthquake in southern California in the absence of more definite
credible predictions than had been issued. But we phrased the question
in this way in order to assess the sense of imminence about the earthquake
threat. In the last two survey waves we followed the one-year question with
an identically worded question referring to a five year period. There is no
apparent change between August and November-December, 1978, and we do not know
how the questions would have been answered earlier. The figures serve chiefly
to emphasize that most southern California residents expect a damaging quake

within a few years, if not within a single year.

The Predictability of Earthquakes

Belief in the predictability ofvevents should‘be affected by experiénce
with predictions, knowledge about prediction techniques and experience, and
perhaps by anxiety over the eventréhat might be predicted.r During a sustained
period of warning when many people expect an earthquake earlier than it occurs,
one might e#pect doubts to arise concerning predictive capabili;y. And following
the occurrence of an unpredicted earthquéke such as the November quake in nearby
Santa Barbara, doubts mighﬁ be accentuated. On the other hand, earthquake
prediction is é fairly new idea and the period since public announcement of the
Uplift‘might serve as é period of familiarization and education for the general
public, leading to increased confidence in scientific prediction. Still another
line of reasoning leads to the ﬁropositioh that anxiety undermines confidence.
Consequently, the evidence ﬁe have already reviewed that fear and concern

rdecreased during the first half of 1977 could be matched by a growth in confi-
dence in earthquaké prediction. | |

Along with faith in earthquake prediction we shall examine confidence

in the authorities who produce and manage predictions and explore opinions
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concerning the public release of predictiunsf And we cannot ignore the parallel
realm of nonscientific earthquage forecastiﬁg. Augmenﬁed belief in the predictabilit
of events may be expressed simultaneously through faith in both scientific and
nonscientific methods of forecasting. If that Weré the case we should expect

to see faith in scientific and nonscientificvforecasting rise and fall together.

A contrasting finding_that faith.in one mode of forecasting earthquakes
rises as the other declines could be anticipated from either of two altermative
lines of reasoning. An expanding and deepening understanding of earthquakes
as natural events and of scientific earthquake prediction should wean people away
 from faith in the nonscientific forecasting of events, in which case we might
expect faith in scientific predicfion to rise while faith in nonscientific fore-
casting declines during the same period. Or we might assume that awareness of
the earthquake danger creates a fairly‘constant demand for the assurance that
the disastrous event will be preceded by recognizable warning signs, in which
case loss of faith in one mode of prediction should lead to a compenséting
increased faith in other m&des. Accordingly, if doubts abeut scientific pre-
diction accumulate as people walt for the quake they expect on the basis of the
Uplife, faith in nonscien;ific means of earthquake forecasting might exhibit
a compensating rise.

Still another alternative to all of these views is the assumption that
faith in scientific prediction is rooted in a stable géneralized attitude toward_
science while faith in nonsciéntific forecasting is equaliy rooted in generalized
attitudes such as mysticism and populism. If this assumption were correct,.
fajith 1in both scientific and nbnécientific modes of earthquake forecasting should
be relatively impervious to the kinds of eveﬁts we have witnessed during the
study period;. |

Faith in scientific prediction. Respondenﬁs in all surveys were asked

how accurately they felt that scientists could predict earthquakes at the present
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time. All respondents except those who believed scientists could already

predict earthquakes ''quite accurateiy" were then asked how éccuraﬁely they thought
scientists would be able to predict earthquakes in the future. The réplies are
summarized in Table 14, .

Faith in the accuracy with which scientists can predict earthquéke at the
present time exhibits a generally upward trend. The exact pattern of the trend
is different depending upon whether wé count only respondents who say prediction
is "quite accurate'" or count both "quite" and "somewhat accurately." Belief
that scientists can predict earthquakes quite accurately increases dramatically
. and steadily, but not until after August, 1977, Belief that scientists.can
predict earthquakes somewhat accurately or bettef increaées substantially between
February and August, 1977;‘but shows no consistent pattern of change thereafter.
This pattern of differential change suggests that two different priﬁciples are
operating simultanecusly. We can rule out those lines of reasoning that posit
accumulating doubts as people walt for the long delayed earthquake. The increase
in moderate faith 1in earthquake prediction, corresponding Qith the simultaneous
decline in concern and expectancy, fité the anxiety-reduction hypothesis; The
mere continuous growth in extfeme faith in earthquake prediction fits thé pattern
of increasing familiarization. The effect was deferred, possibly by the failure
of both the Whitcomb hypothesis and the Minturn forecast, since Minturﬁ was |
widely mistaken for a sclentist.

So large a percentage of respondents (from 83 to 87 percent) believe
that scientists will eveﬁtually predict earthquake at 1east‘"sdmewhat accurate;y"
that there is very little wvariability during the stuay pefiod.‘ The small -
and constant minority who rejegt the eventual sﬁccess of Science in Ehe‘realm
probably hold fgiyly deeply‘sgated attitudes of skepticism about sciencé:or
about the predictability of events, rendering their attitudes on the specific
question of earthquake prediction rather impervious to the impact of events

during the study period.
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 TABLE 14

BELIEF IN SCIENTIFIC‘EARTHQUAKE PREDICTION

February August January July ° Nov/Dec
Accuracy of prediction 1977 1977 1978 1978 1978
How accurately can
scientists predict
now?
Quite accurately 5.5 4.4 8.7 11.7 15.1
Somewhat accurately 36.4 48.1 38.5 42.2 43.1
Don't know 1.7 1.8 5.0 3.4 2.7
Not too accurately 38.3 32.6 35.5 33.6 28.4
Not at all 18.1 13.1 12.3 3.1 10.7
Total 100.0 100.0 100.0 100.0 100.0
Number of persons - 1450 551 515 536 550
Quite and somewhat
accurately 41.9 52.5 47.2 53.9 58.2
How accurately can
sclentists predict
in the future?
Quite accurately 42,1 48.0 46.0 48.3 53.3
Somewhat accurately 41.5 37.7 37.3 36.4 33.4
Don't know 3.1 4,0 6.4 4.5 3.5
Not too accurately 9.1 6.3 8.2 8.4 6.2
Not at all 4,2 4.0 2,1 2.4 3.6
Total 100.0 100.0 100.0 100.0 106.0
Number of persons 1450 551 514 536 550
Quite and somewhat C
accurately 83.6 85.7 83.3 84,7 86.7
How accurately can
scilentists predict in
the future?--omitting
quite accurately' now: C
Quite accurately 38.8 45.5 40.7 41.4 44,9
Somewhat accurately. 43.9 39.5 . 40.9 41.2 39.4
Don't know 3.2 4.2 7.0 5.1 4.1
Not to accurately 9.6 6.6 9.0 9.5 7.3
Not at all 4.5 4,2 2.4 2,8 4.3
Total 100.0 100.0 100.0 100.0 100.0
Number of  persons 1371 527 469 473 467
Quite and somewhat :
accurately 82.7 85.0 81.6 82.6 84.3
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If we include respondents who say scientists ean already predict quite

accurately with those who say they will be able to do so in theufuture, we
find once again an up;atd trend, but one that is irregular, In Spite
of the irregularity the data are loosely described by an ascending linear trend
line (F = 11.30; 1, 3 d;f.; p < .05). While this is an appropriate way to
describe the trend of faith in ultimate sciemtific prediption, the trend cannot
be understood unless we subtract the effect of increased belief in prediction
now. Hence we have recomputed the percentage distributions after removing those
respondents who believe that scientists can already predict earthquakes
accurately. The result is a pattern quite similar to the one we found for
respondents who believed scientisﬁs could now predict earthquakes somewhat
accurately or better. The significant increase takes place between February
and August, 1977, after which there is no ciegr trend. Very likely the s#me
developments that a enhaﬂced realistically qualified public faith in current
predictive capability during the first half of 1977 encouraged a less qualified
faith in eventual scientific achievement.

If the gradual and cumulative familiarization hypothesis has merit,
it applies only to the belief that scientists can predict earthquakes quite
accurately at the present time. But this belief {is quite unrealistic and un-
justified. Probably most earthquake scientists would not even have agreed
that earthquakes could be predicted somewhat accurately at the time of this
investigation. We must assume, therefore, that familiarizatién for this small
segment of our respondents is superficial, falling short éf thé deeper under-
standing to which we refefred. Hearing repeatedly about scientists'_efforts
to predict earthquakes, without comprehending the message or attending to the
qualifications contained in most neﬁspaper accounts, these respondents have
simply taken for granted that there is a perfected capability. Since the more
realistic Qiews of earthquake prediction, either now or in the future, do

not change according to the familiarization hypothesis, there is no evidence
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here to support the assumption that deepening understanding led to increased

confidence in earthgquake prediction during the study period.

Releasing prediections., We determined earlier that nearly everyone favors
the public release of predictions concerning which scilentists are highly’
ponfident. But there are differences of opiniocn about the release of less
confident predictions. Respondents were asked how certain a prediction should
be before it is released to the public. The significant break for identifying
a trend appears to separate respondents who insist that authorities should be
"definitely sure the earthquake will occur" before releasing the prediction
from those who wouid release less certain predictions (Table 15). The proportion
of respondents who insist on certainty increases significantly between February

¢
and August, 1977, and remains fairly stable thereafter., Thus increased
cautiousness corresponds to decreased expectancy and concern and a broadened
confidence in earthgquake prediction capability.

Withholding information. A common theme in earthquake rumors is the

contention that scientists or public officials have unambiguous information
indicating that a severe earthquake is imminent, but that they are afraid to tell
the public. A period of waiting that undermined confidence in authorities
could stir up suspicion that, information was being withheld. Respondents were
asked whether they thought scientists and public officials were releasing all
the informaticn they have on earthquake predictions or holding back information.
From Table 13 we see that relatively little Ehange occurred, There is posgibly
an increase in suspicion that information is being withheld from February, 1977,
to January, 1978, followed by declining suspicion to the end of the study
period. But the fit between the data and inverted U-shaped parabola does not
reach acceptable confidence limits and may be entirely a manifestation of

chance.
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TABLE 15

RELEASING PREDICTIONS AND WITHHOLDING INFORMATION

Release and ‘ February August January July Nov/Dec
withholding 1977 1977 1978 1978 1978

How certain to release

prediction?

Definitely sure 30.4 36.5 37.1 36.6 35.8

Quite sure 29.5 29.1 28.4 31.3 31.5

Fifty/fifty chance 23.2 23.0 24.1 19.2 20.5

Somewhat sure 9.1 5.7 3.5 4.1 4.6

Not very sure 4.3 3.3 2.8 3.2 2.9

Shouldn't announce 0.0 0.4 0.6 1.9 2.0

Don't know 3.5 2,0 3.3 3.7 2.7
Total 100.0 100.0 100.0 ' 100.0 100.0
Number of persons 1450 . 543 510 536 550

Definitely sure and

shouldn't announce 30.4 36.9 37.7 38.5 37.8

Holding back information?

Both giving all 40.1 35.2 ‘34.6 36.4. 36.4

Only scientists

giving all 5.0 3.1 4.5 6.4 3.6

Only officials .

giving all 2.5 1.8 1.9 2.4 1.6

Both holding back 43.6, 49.0 49.5 44,2 47.7

Don't know 8.8 10.9 9.5 10.6 10.7
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 515 536 - 550

One or both holding :
back 51.1 53.9 55.9 53.0 52.9
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Nonscientific forecasting. We first approached the question of non-
scientific earthquake forecasting by asking the géneral question: 'Are there
any other people besides sclentists who can sometimes tell when an earthquake
is coming?” If the answer was 'Yes,' respondents were then éskéd, "Who are
these people?”" We did not ask these questioﬁs in July, 1978, for reasons of
general study design, but we do have responses at four intervals of time.

As indicated in Table 16, the answers to the general question were quite stable
throughout the study period. From 29 to 34 percent of respondents said that
there were other people besides scientists who could sometimes tell when an
earthquake was coming, and the variation is not large enough to qualify as
statis;ically significant. | ,

The most frequent answer to the follow-up question was some reference
to psychics, mystics, clairvoyants, astrologers, and similar types of people.
The percent of respondents mentioning this category of forecas;ers is also
quite stable, ranging only from 20 perceﬁt to 24 percent.

From the anélysis of data in the basic survey we have already learned
that more people believe in folk signs—-the signs in everyday life by which
people can tell for themselves that anm earthquake is coming—-than believe in
the authority of specialized sécular and religious prophets. We asked respon-
dents specifically about four signs, namely: unusval animal behavior; unusual
weather; premonitions, instincts, or ESP; and unusual aches of pains. 1In
addition we asked 1f they knew of any other signs. An indexcﬁ'belief in
folk prediction was created by simply couﬁting the number of these signs
that people acknowledged. From Table 16 there appears to have been no contin—
uous long term'trend in this index, but the number of people endorsing two

or more folk signs increased from an initial low point to its highest level

between February and August, 1977. Belief in folk signs apparently dropped
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TABLE 16

February August January July Nov/Dec
Type of forecasting 1977 1977 ' 1978 1978 1978
Others than scientists
predict earthquakes?
Yes 30,6 34.3 28.5 - 30.4
No 59,0 52.8 59.1 — 59.4
Don't know 10.4 12.9 ‘12.4 - 10.2
Total 100.0 100.0 100.0 - 100.0
Number of persons 1450 551 515 —_ 550
Psychics, mystics, etc. )
predict earthquakes? 20.8 23.6 19.6 - 22.0
Number of folk signs
or earthquakes accepted;
None 18.8 12.7 14.3 - 13,1
One 29.1 27.4 32,8 - 29,3
Two . 29.9 - 32.3 29.5 - © 35.3
Three or more 22,2 27.6 23,4 - 22.3
Total ( 100.0 100.0 100.0 — 100.0
Unusual animal behavior:
Yes 67.5 75.7 72.0 —— 73.5
No 25.3 15.6 17,9 - 20.9
Don't know 7.2 8.7 10.1 - 5.6
Total 100.0 100.0 100,0 100.0
Unusual weather:
Yes 43.5 46.6 41.4 — Lt 4
No _ 47 .9 41.6 48.5 —~— 48.0
Don't know 8.6 11.8 10.1 —= 7.6
Total 100.0 100.0 100.0 - 100.0
Premonitions, instinct:
Yes 38.5 45.2 41.7 - 44,7
No 54.4 47.5 49.8 - 49.3
Don't know 7.1 7.3 ‘8.5 - 6.0
Total 100.0 100.0 100.0 - 100.0
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again between Augﬁst, 1977, and January, 1978, ending the study period at
an intermediate level. The overall relationship is significant (p< .0l).
If we consider only adjacent pairs of responses the initial rise is statis-
tically significant (p < .0l), but subsequent variations are not.

When we look at the three frequently acknowledged folk signs, we see
two that account for the rise in the index. Acceptance of both animal behavior
and personal premonitions increased during the first half of 1977, remaining
at a higher level than at the start of the study period in spite of‘some
fluctuation. Increases in acceptance of both signs are statistically signif-
icant when only tﬂe first two surveys are compared (animal behavior, p <,001;
premonitions, p < .01). Acceptance of unusual weather does noE change sipgnif-
icantly during the study period.

Analysis of belief in the predictability of earthquakes can be completed

by looking for changes in the prediction belief typology. Respondents were

classified into four belief types. The strictly sciéntific are those who

believe scientists can or will be able to predict earthquakes fairly accura;ely
-or better, but do not believe in any other basis for earthquake forecasting
except possibly unusual animal behavior, which has been accorded some scientific
credibility. Believers accept both scientific prediction and one or more

nonscientific basis for earthquake forecasting. The antiscientific reject

scientific prediction now or in the future but accept one or more of the
other bases for earthquake forecasting, including possibly unusual animal
behavior. The skeptics reject all forms of earthquake predi;tion and fore-
casting.

There may have been a slight increase in the proportion of believers
between February and August, 1977 (p < .05), with the increase still in effect

at the end of the study period (Table 17). If this shift is more than random
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TABLE 17

PREDICTION BELIEF PATTERN

February August January July Nov/Dec
Belief type 1977 1977 1978 1978 1978
Strictly scientific 28.0 24,1 . 26.6 - . V24.9
Believer ' 55,7 61.9 56.6 - 61.8
Skeptic 5.0 2.7 4.7 -- 2.4
‘
Antiscientific 11.3 . _11.3 12.1 - ~10.9
Total 100.0 100.0 100.0 © 100.0

Number of persons 1448 549 514 550
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variation, it occurred at the expense of the strictly scientific and skeptic

belief patterns. The antisclentific contingeht appears to remain constant

throughout the study period. The overall reiationship between the fou; types
and the four survey moments is only marginally significant (p < .05, 9 d.f.).

| If we now look at changes in support for both scientific and nonscien-
tific forecastiné together, we sée two patterns. The fairly continuous increase
in the accuracy attributed. to séientific prediction capability at the present
time is ngt replicated elsewﬁere. On the other hand, the paitgrn of'increased
faith in the future accuracy of scientific earthquake prediction between
February and Auguét, 1977, is paralleled by a similar one-time increase in
faith in animal behavior and personal preménition as signé thaF an earthquake is
coming. Overall there may be a slight shift away from both skepticism and the
strictly scientific view‘toward acceptance of a combinatioﬁ of forecasting
modes. The slight relative géin for nonscientific forecasting compared with
scientific prediction may be explained simply by the very high level of initial
faith in the future success’of earthquake prediction, allowiné less scope for
increase than in the case of nonscientific types of forecﬁsting..

On the basis of these patterns we can rule out the suggestion of

growing‘suppqrt for one mode of prediction at the expense of contrasting modes.

Among the suggesfions‘advanced earlier, the proposition that a reduction in

‘anxiety over the imminent prospect of disaster facilitates growth of the

convietion that the future is fundamgntally predictable seems most consistent
with the second pattern. The fallure of belief in nonscientific‘methods ;f
forecasting to parallel the more continucusly expanding faith in current scien-
tific earthquake prediction lends further plausibility to the familiarization

interpretation.
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Actions and Action Orientations

The final set of comparisons over the course of the study period deal
with action and attitudektoward action for the purposevof‘mitigating the
earthquake hazard. Underlying action and inaction should be an attituder
concerning whether anything can be done to reduce the hazard. A long peried
of waiting without much evidence that anything significant is being doné to
reduce the hazard might contribute to the growth of fatalistic attitudes.

On the other hand, if the waiting period is also a period of public education

in whibh people become increasingly well informed about the nature of earth-
quake risk and how to minimize it, fatalism should decline. The level of indivi-
‘dual and household preparedness should reépond inversely to the‘level of fatalism
about earthquakes. But preparednéss miéht also exhibit an initial spurt of
activity followed by gradual deterioration iﬁ the state of preparedness in the
absence of reinvigorated motivatiom.

Fatalism about earthquakes. Four items were used to provide a measure

of fatalism about the consequences of earthquakes. The resulting index reveals
a‘father slight but continuous fncrease throughout the study period (Table 18).
Although the changing percent of respondents with high and high-medium scores
canrbe loosely described by an exponential curve (F = 11.30; 1, 3 d.f.; p < ;05),
the overall relationship as.measured by the Chi-sguare test with four degrees

of freedom is not significant. There is no support here for the assumption

that ﬁaiting has been a period of learning. Although the shift is slighf

and the trend 1s of doubtful or borderline significance, whatever change has
taken place is in the direction of discouragement over the possibility of

doing anﬁthing to save lives and propefty.

Personal and household preparedness. The index of personal and house-

hold earthquake preparedness is based on sixteen measures that are commonly
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TABLE 18

FATALTSM AND PERSONAL PREPAREDNESS®

———r —r—r

February August January July Nov/Dec
Attitude and action 1977 1977 1978 1978 1978
Earthquake fatalism:
Low 25.4 19.1 22.9 25.2 24,6
Low medium 20.9 24.0 20,3 17,8 16.7
High medium 35.1 40,2 39.0 33.8 37.1
High 18.6 16.7 17.8 23.2 21.6
— ——— ———
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1443 545 516 535 550
High and High medium 53.7 56.9 56.8 57.0 58.7
Earthquake preparedness:
Low 24.8 12.0 20,3 15.7 17.6
Low medium 24.6 21.2 23.5 22,6 25,5
High medium 24,2 27.8 24.4 28.5 24.5
High 26.4 39.0 31.8 33.2 32.4
Total 100.0 100.0 100.0 100.0 100.0
Number of perscns 1450 551 516 536 550
Preparedness measures
taken for future earthquake:
Low 51.0 41.0 50,2 37,3 37.8
High 49,0 53,0 49.8 62,7 62.2
Total 100.0 100.0 100.0 100.0 100.0
Number of persons 1450 551 516 536 550
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recommended to the public. Wheq some of these measures are unavailable to a
respondent because of household size,‘home ownership, or presence of children
in the heousehold, the index score is adjusted so as to insure every respondent
an equal chance to earn 'a maximum store. ‘A slight increase in prepérednesé
scores from the beginning to the close of/thé study period may be significant
(p < .05 when only the first and last surveys compared). But the striking
changes are between February and August, 1977, and between August, 1977, and
January, 1978. The proportion of respondents with and high and high—mgdium
scores increased by sixteen percentage points during the first interval

(p < .001). During the remainder of the first year, scores declined signif-
icantly (p < .001) but not all the way to the original 1e§el. 'The subsequent
fluctuation is not statistically significant.

There is support in these data for the spurt-of-preparedness hypothesis,
though the decline after the spurt comes all in one interval rather than heiﬁg
continuous throughout the remainder of tte study period. The spurt came
during tﬁe same period when fear and imminent expectancy were declining while
a sort of generalized belief in the predictability of éarthquakes was increasing.
This finding should notvbe altogether unexpected on the basis of our speculative
interpretationcﬁithe increased disposition to 'get as far away as possible"
in the event that an earthquake were predicted credibly. Since this increase
could not‘bg explained as a manifestation of increased fear, we suggested tﬁat
it might be interpreted as a sign that a damaging earthquake was increasingly
viewed as an tvent that could not be treated as "life as usual,” but required
éxtraordinary action. That the spurt of preparedness occurred during the same'
interval of time is certainly consistent.with this interpretation.

It is inherently difficult to measure the extent to which people have

prepared for an earthquake because many of the measures people are urged to
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take would likely have been taken for other reasons. When respondents were
asked about each measure they were asked whether they had taken the indicated
step "because of a future earthquake or for some cther reason." The fipdings
reported on the preceding pages take account only of whether each measure has
been taken or not, disregarding the reason. IThe preparedness index was -
constructed in this waf s0 as not to penalize respondents who were already
prepared for a wide range of exigencies and therefore had less left to do
specifically for aﬁ earthquake. But if the changes in preparednesslalready
described were responsive to the earthquake threat, an index that includes
only measures takén "because of a future earthquake" should exhibit the same -
pattern of change. ,

Index scores do change according to a similar main péttern, but with
a different outcome. The'spurt of preparation between February and August,
1977, 1is replicated (p < .01). The subsequent deterioration of preparedness
.to January, 1978, 1s also repeated, but with preparedness dropping more nearly
back to the starting level (p < .0l). Thereafter, however, preparedness
rebounds with an even stronger spurt between January and July, 1978 (p < .01),
and remains at the new high level. |

Changes in the things people report having done because of a future
earthquake may consist of two components. Taken at face value the respondents’
statements indicate measures that they would not have taken except as steps
to mitigate earthquake risk. But the decision process is often not so‘sfmple
that attention to a single consideratioh determines whether a measure is taken
or not. Actions people take often result from the cumulative impact of several
considerations, and the 1ﬁdividualvcanndt accurately distinguish the crucial
ones from the incidental ones. Hence changes in what people claim to have done

because of the earthquake prospect may merely reflect their changing attributions.
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]

about their levels of preparedness, or responding to a felt social pressure

to be earthquake-prepared by redefining their own motivations rather than by
actually taking protective actions. While these interpretations seem fairly
compelling, thelr acceptance does not preclu&e a more optimistic assessment

of public readiness to act in case of a true emergency, such as a credible
warning of imminent earthquake danger. The earlier spurt of preparedness should
have familiarized people with some of the steps they might take, making it
easler for them to retake them in a more credible emergency. And the greater
tendency to attribute measures actually taken to the earthquake concern may
enhance the avallability of that motivation as a basis for stimulating further
action. Appeals to the motivation to prepare for a damaging e%rthquake would
then be more effective in the event of.a credible future emérgency.

If the foregoiﬁg highly speculative dnterpretations are valid, our
assessment of the state of public preparedness would differ according_to
whether we think of an earthqu&ke striking without further advance warning or
an earthquake following a few days of advance warning. At the end of 1978,
the public were only a little better prepargd for an unherald;d earthquake than
they were in August, 1977. But they may have been better prepared by experience
and attitude to respond expeditiously and appropriately to a credible short-
term earthquake warning than they were at the start of our study period,

and at least as well prepared as they were in August, 1977.

The Posture toward Altruism

In Part Five we raised the question of whether there were any signs of
potential altruism as a force in a community confronted with an earthquake
prediction. Respondents in our basic field survey were asked whether some

groups of people were in greater danger than others from earthquakes, which
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groups these were, whether anything could be done for them prior to an earthquake,
and whose responsibility it was to do‘something about theif hazardous conditions.
This extended line of questioning was not. repeated in the next three interview
waves, but was included again in the final wave. While we cannot look for trend
lines as we have done witﬁ variables measured‘on all five occasions, we can
compare regponses at the twenty—one;month interval. Again we have used only
- the 500 newly interviewed respondents in November-December, 1978, to guard
against possible reinterview effects on variables of this kind. .

The question cou;d be raised whether the potential for an altruistic
response in southern California reported in the earliest survey was affected
by the recency of heightened public attention to earthquake hazard and threat.
"Since the survey upon which this analysis was based was conductad between
January and March, 1977, immediarely following two widespreaé rumoring episcdes
in October and November ana the December 20 prediction of Henry Minturn, were
the awareness of endangered groups énd the optimism concerning the melicrability
of their earthquake hazards related to the recently aroused, widesp;ead-concern
that a major earthquake could strike southern California in the near future?
If it were related, what effect did the recency of heightened concern have on the
éommunity's posture toward altruism?

Under a condition of heightened threat, awareness of endangered groups
and a selief in collective solutions of thelr problems could have increased.
Such heightened concern could create an "artificially" or temporarily high
belief in the collective ability to safeguard endangered groups against a
potential catastrgphic event over which they had no control. Conversely, it
could be argued‘that this condition of threat reduced the belief in altruisfic,
collective sclutions to eafthquake-related problems. Althoﬁgh optimism waé
generally éxpressed, a less threatening situation could result in an evén
higher level of collective alfruisﬁ beinéﬁfound. Intense anxiety might have

accentuated an individualistic, evéryoﬁe-for;himself outloock, while subsequently
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lessened = anxiety could have facilitated the growth of collective and altruistic

orientations.

Table 19 presents the distribution of responses to the question whefher

some groups were in greater danger from a future damaging earthquake or’

‘ whether‘the danger was the same for everyone. Surprisingly, there is a slight
but significant (X2‘= 12.624, p < .0l) increase in the number of soclally aware
respondents (i.e., those aware of the endangerment of certain groupé) during
the follow-up survey. This change might indicate that a moratorium in short-
term, dramatic events (and their concurrent media attention) is not unfavorable
to a broadening awarenesg of conditions that mightraffect_diff?rent social
groups‘adversely.

. As seen in Table 20, the relative frequency with which different endangered
groups were mentioned also changed auring this period. Only refereunces to people
who lived in hillside homes did not change significantly. Both specific references
to unsafe structures (old or pre-1933 buildings and high-rise structures)

‘declined quite dramatically (X2 = 69,86 and X2 = 31.57 respectively, wvith one
degree of freedom) although both were still among the most frequently mentioned
-endangered groups. | |

Those who live below dams, the elderly, the disabled,. and those who

are institutioﬁalized were similarly mentioned by significantly smaller proportions

of the respondents during the later survey. The decline in reference to

people who live below 6éms appears to contradict the finding of increased
discussion of dams and flooding feported in the preceding chapter. :The present

evidence supports the suspicion voiced in the last chapter that people were talking
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TABLE 19
BELIEF THAT SOME GROUPS ARE IN GREATER DANGER FROM A

DAMAGING EARTHQUAKE AT TWO PERIODS OF TIME

February Nov/Dec

1977 1978

Some in greater danger 62.9 . 69.7
'Danger same for all 34.6 - 25.6
Don't know 2.5 . '4, 7

Total 100.0 100.0

Total number 1450 550
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TABLE 20
GROUPS IDENTIFIED AS IN SPECIAL DANGER

AT TWO PERIODS OF TIME

February Nov/Dec Percent
Type of endangered group 1977 1978 - _change’
Unsafe structures 36.0 25.1
01d/unsafe/pre-1934 buildings 19.1 11.5 -24 2%
Apartments/high-rise ‘ 16.9 13.6
Unsafe locations 24.9 39.2

Proximity to disaster

agent (by fault, near ' .

epicenter) 8.6 16.0 . 5.8#
Flooding (below dams, ' '

near water) : 6.8 5.9 -5.9%
High density areas 4.8 11.4 L 7.1%
Hillside homes 4.7 5.9 1.2

Personally and socilally ‘ :
impaired 18.7 23.4
Elderly 9.9 7.4 -10, 3%
Disabled 7.3 3.5 -10,5%
Poor 1.5 12.5 17.3%
Institutional settings 12.3 7.2
Children in schools 6.5 4.2 , -7.7%
People in hospital/ prisons/
group residential facility 5.8 3.0 -8.0*%
Other ‘ 8.1 8.1 5.1 3.1 -10.0*
Total ‘ 100.0 100.0 100.0 100.0
Total number of
responses 2007 594

1. Percent changes refers to change in percent of all gocially aware who mentioned
the category from early 1977 (N = 912) to late 1978 (N = 383).

* Change was significant at the .0l level

# Change was significant at the .05 level
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more about floeding but mnot abéut the potential cellapse of dams in an earth- |
quake.

Of those who are endangered because of personal attributes -- fﬁose who
are personally‘or socially impaired and those in institutional settings ——
only the poor show a significant (X2‘= 105.40, df = 1, p < .01) increase

in the percentage of the socially aware who are cognizant of their plight.

While it is difficult to link this increased awareness of the poor teo any particular
change in earthquake related coverage or topics, it may be linked to a national
increase in concern about inflation and the declining ability of citizens to be
as self-sufficient as iﬁ previous timesi It could be, as suggested by Mazur
and Léahy {1978), that natiomnal level issues and concerns oft;n have an impact
on local issues to whicﬂ they may not be directly related. In any event, the
poor ﬁave become the third most likely group to be mentioned with respect to
earthquake endangerment, in contrast ta being the least likely group t0-be
menfioned in early 1977.

Only two other groups showed)significant gains in the proportion of mentions
received, those who are in close proximity to the digsaster agent and those
residing in high density areas, Precise reagsons for thege shifts in awareness
are not apparent eitﬁer in terms of changes in earthduake-related coverage or
national (or non-local) concerns that might have some effect on awareness of
these categories of endangered groups.

The range of sccial awareness decreased oﬁer the two year period (Table
21), dropping from a high of nine endangered'groups mentioned by a respondent
during the first survey to a high of only five groups mentioned during.the

follow-up survey in early 1979.
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TABLE 21

NUMBER OF ENDANGERED GROUPS MENTTIONED AT TWO PERIODS OF TIME

Nov/Dec

Number of February
groups 1977 1978
None 37.1 30.4
One 24.3 41.6
Two 18.4 19.1
Three 11.3 7.6
Four £.6 1.1
Five 2.1 .2
Six 1.1
Seven .6
Eight W4
Nine .1 .
Total 100.0 100.0
Total number 1450 550
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Although a slightly smaller percentage of respondents mentioned no groups
during the second survey; a much‘larger percentage (41.6/24.3 percent) mentioned
only one endangered group. During the lapsed time, some bréadth of awareness of
endangering conditions appears to have been lost. Although there was generally
a higher percentage of respondents who were aware of some particular endangering
condition or attribute, fewer were aware of more than one endangered group.

One possible explanaﬁion for this shift may be the decrease of media
attention to and informal discussion of earthquake topics which would, in all
likelihood, focus on particular earthquake hazards. As commuibication channels
switch to other subjects, one's breadth of awareness may decline.

A second factor which may be influencing this "increased awareness—
decreased breadth” pattern is the increase in memberéhip clgimed in an endangered
group. If, over éhis two year time périod,.respondents had increasingly identified
themselves with a particular endangered group, their awareness of others may
have declined. 7

Table 22 indicates that there has been no decrease in the range (already
quite small) of the number of endangered groups in which respondents were claiming
membership, although there was a slight, but significant (X2 = 6,06, df = 1,

p < .05) shift in the number who identified themselves as members of gﬁg
(as opposed to no) group in the 1979 survey.

Table 23 compares the percentages for those who claimed membership in
particular endangered groups for the two surveys. When the memberships claimed
by all of the socially aware are compared for 1977 and 1979, the pattern of
changes appears to approximate thelshifts in mentions of endangered groups.

Fewer respondents were claiming to be‘endangered because of unsafe structures,
while all categories referring to hazardous locations showed increases in

members. However, when the number claiming membership relative to the number
mentioning that particular endangered group is compared, none of these groups

sustained any significant change in the proportion claiming to be members,
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TABLE 22
NUMBER OF ENDANGERED GROUPS IN WHICH

RESPONDENTS CLAIMED MEMBERSHIP AT TWO PERIODS OF TIME

Number of ‘ February - Nov/Dec
groups 1977 1978
None 82.2 76.2
One 16.0 ' 2149
Two | 1.6 1.6
Three .2 ' .3

Total 100,0 100.0

Total number 893 ) 383
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TABLE 23
PERCENTAGE OF SOCIALLY AWARE WHO CLAIMED MEMBERSHIP IN AN

ENDANGERED GROUP AT TWO PERIODS OF TIME

Percent of All Socially Awarel
Mentioning a Group

Endangered February Nov/Dec Percent change2
group 1977 1978 by group

Unsafe structures

0ld/unsafe/pre-1934 buildings 26.0 10.1 2.7
Apartments/high-rise : 14.7 6.7

Unsafe locations

Proximity to disaster

agent {(by fault, near ‘

epicenter) 16.4 24,2 8.5
Flooding (below dams,

near water) 6.2 7.1 12.0#
Hillside homes 1.7 2.0 2.5
High Density 3.9 11.1 9.0
Personally and socially

impaired

Elderly 9.0 9.1 12,44

Disabled 5.1 2.0 3.4

Poor .6 14.1 14,44
Institutional settings

Children in schools 2.3 3.1 8.9

People in hospital/prisons/ :

group residential facility 1.1 1.0 . 3.8

Other 13.0 10.1 19.2%

1. Percentage refer to the number who claimed membership in each particular
group out of the total number of respondents who claimed membership in
any group (177 in 1977, 99 in 1978).

2. Percent change is based on the total number who menticned a particular
endangered group in 1977 and those mentioning the group in 1979,

*  Change was significant at the ,01 level.

# Change was significant at the .05 level.
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with one exception, namely flooding.

Those who believe thétApeople'living below dams are endangered declined
significantly in 1979 (fablé 20}, while the number claimlng to be endangered
from flooding increased significantly. While the general avareness of flooding
danger was related to community concern and media coverage about earthquake
topics, the people who_actually live in areas of potential flooding have become
more aware of this hazard. One reason for increased awareness by this endangered
group may be the severe flooding in Los‘Angeles County during 1977 and 1978.
Although not relatéd to earthquakes specifically, the experience of living in
an area that could be affected by such a natural disastér may have made residents
aware of an aspect of thelr environment which previously had not been considered
salient. )

For those whose response to an earthquake may be impaired, either by
social or physical factors, we see little overall change in the identification
by the elderly and the Aisabled that fhey are endangered relative to all of the
other socially aware. However, for those mentioning the elderly, there was
a significantly larger proportion claiming membership in 1979 than in 1977.

As seen in Table 20, there was a dramatic incréase in the number of
respondents who mentioned the poor as endangered, a shift which was‘paralleled

by a significent increase in the number claiming membership in this group.

Patterns of awareness and endangerment. From these findings, we may
conclude that some patterns of soci#l awareness and personal endangerment are
related in various ways to a heightening of communify cqnéern about earthquake
threat (see Figure 2},

Pattern 1: Complete earthquake threat orientation. The most frequent
pattern identified was a decrease in awareness of‘endangerea groups {(i.e., in
the mention of specific groups), with a stable proportion over time in the numbers

claiming to be members of those groups. This shift indicates that both general
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awareness and perceptions of personal endangerment declined over time. 1In order
for the proportion of members to the aware to‘remain stable over time, member-
ship claims for a specific grouﬁ would have had to decline propértionally to
the decrease in the references to that group. (For this reason; Pattern 1 has
been placed in the Decrsased-Decreased cell in Figure Z.j

It appears, then, that both perceptions of personal jeopardy and awareness
of others' endangerment were directly related to the aroused concern about
earthquake threat in Los Angeles during 1976 and early 1977. Once this concern
"peaked" following Minturn's December prediction, a specific awareness of
endangerment for self and others declined. Concern for the majority of the
endangered, then, can be expected to fluctuate with the degree of community
arousal about earthquake threat. 1In great part, the basis for é posfure toward
altruism -- a brecad awareﬁess of endangered others -- is missing in 1979. Also
missing perhaps is the motivation for individual preparation —— a perception

of living at risk with regard to earthquake hazards.

Pattern 2: Modified earthquake threat orientation -—- The next most
frequent pattern of awareness involved a decrease in the mentions of two
groups —-- those who live in areas of possible flooding and those with children
in gschool -- with a proportional increase in the numbers of those clalming
membership in these groups, Pattern 2 has been located in the Decreased-Stable
cell of Figure 1 because even though the proportion of members increased
relative to overall mentions of these groups, the number of respondents
clai?ing to be members remained similar (thus resulting in an apparent increase
in awareness of personal endangerment).

Unlike Pattern 1, perceptions of personal jeopardy did not fluctuate
over time. While awareness of earthquake dangers declined among the general

population, the saliency of these two conditions as threats remained constant
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for people who believed they would be directly affected by these conditiomns.
We have already discussed why fléoding may have retained its 1976 levels.
In a similar manner, a general concern for cﬁildren in school may have been
Agenerated'by the school desegration issue which reached a peak in Fall, 1978
when a busing plan was initiated for the Los Angeles Unified School Disfrict.
During the summer of 1978, a frequent concern voiced by parents opposed to
busing dealt with the'distance between the child's new schocl and home,
making it difficult for the parent to respond to an emergency situation if
the child were in school. One such emergency mentioned was a large magnitude
earthquake. As with the persconally-relevant flooding concerns, school busing
worries méy have generated an awareness of the effects an earthquake would
have on children in school. Those who claimed membership may have been sensitized
to the personal endangerment a destructive earthquake could'ca&se through
concern about a more immédiate problem.

Pattern 3:  Change related to a topical social issue or concern -—-
Given the overall decline in communlty concern with and media coverage of earth-
quake topics, it was surprising ta discover an increased awareness of the
poor as an endangered group. Because this shift was substantially explained
by the increase in those claiming membership, the poor seem to be a primarily
self-interested group. As such, their awareness may be more closely related
to concerns about the general impairment of their ability to function adequately
on a day-to-day basis in inflationary times than to their ability to handle
extreme problems such as a destructive earthquake. In this pattern, the perception
of personal inability to plan successfully for an earthquake event may lead
to the increased awareness of themselves as an endangered group. Fér the seli-
identified poor, the current economic conditions of society seem to be the
larger salient social concern which led to their initial references to-themselves
as “poor."

Pattern 4: General hazard awareness -- The final pattern identified was

one of stability, both of awareness and self-endangerment. Since there was
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no shift on either of\these dimen;ions for people who live in hillside homes,
this condition is probably not related to a heightening of media or community
concern about earthquake hazards specifically. Instead, this category of
people may be seen as generally endangered by many different disaster agents
{e.g2., flooding, fire, landslides, erosion), for awareness is low but

stable over time.

" Perceptions of collective responsibility. With respect to the respondents'

beliefs about the ﬁeliorébility of hazardous earthquake conditions, we found
that the high degree of optimism expressed in 1977 has remained constant or, for
those living close to faults and those living in high density areas, has actually
increased significantly (Table 24). The only substantial (but not significant)
declinelin the belief or meliorability which occurred was for téose who live
below dams; again, perhaps; because of the destructive flooding which had
recently occurred in Los Angeles. But even for those who are exposed to flooding
dangers, four out of every five people who mentioned this hazard were confident
that something could be done for them before another earthquake oécurred.

This finding suggests that optimism for taking corrective measures is
not "artificially" high during periods of heightened awareness of threat.
During a period of relaFive "threat neutrality” like that in late 1978,
there was even higher optimism about the utility of taging hazard-reducing
actions. The meliorablity'component of the community's posture toward altruism
may be even stronger in the absence of a heightened threat condition, although
the situational‘conditions necessary for the mobilization of these sentiments
may not exist during a low-threat period.

The attribution of responsibility for taking these safety measures is
still heavily weighted toward governmental bodies in late 1978 (Table 25).

However, a few interesting shifts in attrribution have occurred over the two

year period concerning personal responmsibility. The most striking change which
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TABLE 24

PERCEPTION OF MELIORABILTITY OF EARTHQUAKE DANGERS FOR SPECIFIC

ENDANGERED GROUPS AT TWO PERIODS OF TIME

Percentage of those expressing a belief

in meliorability

Endangered Jan/March Nov/Dec Percent ofl
Group 1977 1978 change
Structural
0ld/unsafe/pre-1934 buildings 90.9 88.2 -2.7
Apartments/high-rise : 79.9 87.7 7.8
Unsafe locations
Proximity to disaster
agent (by fault, near
epicenter) 75.6 92.6 17.0*
Flooding (below dams,
near water) 91.2 80.0 -11.2
High density . 81.4 94.1 12.7#
Hillside homes ‘ 84.0 88.6 4.6
Personally and socially
impaired
Elderly 88.4 95.5 7.1
Disabled : . 89.0 95.2 6.2
Poor : 86.7 90.5 3.8
Institutional settings
Children in schools 92.3 96.0 3.7
People in hospital/prisons/ : :
group residential facility 92.2 100.0 7.8
86.7 15.1

Other 71.6

1. Percent change is based on the rotal number who mentioned a particular
endangered group 'in 1977 and those mentioning the group in 1979.

* Change was significant at the .001 level

# Change was significant at the .05 level




TABLE 25

RESPONSTBLE AGENTS FOR SPECIFIC ENDANGERED GROUPS: NOVEMBER-DECEMBER 1978

Fesponsible agent

Own Local
Respon~ Friends/ Local State/ Indiv./ Prop. Admin./
Endangered Groups sibility Family Govt. Federal Govt. Owners Mgrs. Other Total
Structural References
0ld/Unsafe/Pre-1934
buildings 6.7 0 31.6 50.0. 8.3 1.7 1.7 0 100.0
Apartments/High-rise 17.4 0 29.0 29.0 4.3 16.0 0 43 100.0
Ecological References
Proxmity to disaster
agent (by fault, near
epicenter) 20.7 1.2 24.1 40.2 10.3 0 2.3 1.2 100.0
Flooding (below dam, ’
by water) 14.3 0 35.7 46.4 0 0 0 3.6 100.0
High density areas 11.1 0 42.9 38.1 3.2 3.2 0 1.5 100.0
Hillside homes 36.7 0] 36.7 20.0 6.6 0 0 0 100.0
Physically/Socially
impaired :
Elderly 0 21.4 28.6 38,1 4.8 0 7.1 0  100.0
Disabled 0 5.0 25.0 35.0 10.0 0 25.0 0 100.0
Poor 10.9 0 26.6 56.3 3.1 0 ¢] 3.1 100.0
Institutional settings
Children in schools 0 12,5 45,9 20.8 0 0 20.8 0 100.0
People in hospitals/
prisons/ group
residential facilities 0 0 27.8 22.2 11.1 0 38.9 0 100.0

£yl
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occurred is the decline in the beligf that endangered group members are
solely responsible for thelr own safety. This decline cccurred for every
group, with the exception oé thbse who live in hillside homes, an increase of
only about omne percent. For these who are endangered because of a peréonal
attribute -- the physically or socially impaired and the institutionalized --
personal regponsibility disappears completely as a response category. Again,
however; the poor are an exception to the overall pattern.

Part of the decline 1n this category, however, was accounted for by in-
creases in the belief that the amelioration of these hazardous conditions 1s
the joint responsibility of both the group‘members and the government, This
shift in attribution was particularly apparent for those who live in closé
“proximity to a disaster agent, for the disabled, and for those'in group
care facilities.

Since the mobilization of altruistic sentiments relies heavily on the
beélief that the endangered are not solely responsible for correcting their
own condition, an_gnalysis was done to determine whether-att;ibutions of
personal responsibility had changed significantly over the two year period.

No significant changeslwere discovered for any endangered group mentioned

(Table 26). However, when the typology of belief in the collective meliorability
of all endangered groups was coﬁpared for 1977 and 1979 (Table 27).

a marginally significant (t = -1.86, p < .05) shift was found. If £his diffe;ence
between the typology distributions over time can be taken seriously, a greater
number of respondents in late 1978 had adopted a collectively-oriented attri-
bution of responsibility for the endangered groups they were aware of than in
early 1977.

Although some groups are still seen as having some responsibility for
their own safety, it is enccuraging to note that thete iIs a greater acceptance

of the belief that earthquake hazards may require collective action to
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TABLE 26
ENDANGERED GROUPS AS RESPONSIBLE FOR MITIGATING

THEIR OWN HAZARDS, AT TWO PERIODS OF TIME

"Percentage attributing responsibility
to the endangered themselves

Endangered Jan/March Nov/Dec Percent

group 1977 1978 change
Structural

01d/unsafe/pre-1934 buildings 10.8 . 6.7 -4.1

Apartments/high-rise 22.1 17.4 : -4,7°

Unsafe locations

Proximity to disaster
agent (by fault, near . :
epicenter) 23.1 20.7 ~2.4

Flooding (below dams, )
near water) 24,2 14.3 -9.9

High density 11.8 ©11.1 -.7

Hillside homes 35.5 36.7 1.2
Personally and socially

impaired

Elderly 3.4 0 -3.4

Disabled 5.4 0 -5.4

Poor 11.6 10.9 -.7
Institutional settings

Children in schools 8.4 .0 -8.4

People in hospital/prisoné/‘ ‘
group residential facility 1.9 I ¢ I B -1.9
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TABLE 27

TYPOLOGY INDICATING BELIEF IN COLLECTIVE

MELIORABILITY OF ENDANGERED GROUPS - 1379 SURVEY

Category N Percent
1. Those who think nothing
can be done 31 8.1
2. Something can be done 343 89.6
A. Totally individuals'
responsibility .
"Individualists" 40 10.4
B. Mostly individuals' ;
responsibility
"Individually Biased" 22 , 5.8
C. Mostly others'
responsibility
“"Collectively Biased" 8 2.1
'D. Totally others'
responsibility, '
Limited social awareness
(Mentioned one or two groups)
"Collectively Oriented" 242 3.2
E. Totally others®
Broad social awareness
(3-8 Groups) _ ,
"Collectively Oriented" 31 8.1
Missing cases’ 9 2.3
‘Total : | 393 100.0

1. .
Missing cases resulted from "don't know" responses or errors by the

interviewers.
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ameliorate dangerous conditions. This is, we believe, a positive sign that
hazard reduction is seen as a reasoﬁaﬁle area for further governmental action.
Also, with the right social'conaitions, the collectively—ofieuted posture toward
altruism could result in community actions (or support for more govermmental

action) on the behalf of earthquake endangered groups.
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CHAPTER FOUR

THE NEW YEAR'S DAY FCARTHQUAKE OF 1979

The Earthquake

At 3:14 p.m. on January 1, 1979, an earthquake which measured 4.6 on
the Richter scale caused windows to break and minor rock slides in Malibu and
Santa Monica. The tremor, described as moderate, was felt from San Diego to
Santa Barbara. The quake lasted 40 seconds and wag followed by over 100 after-
shocks the same day, the largest of which measured 3.4. A Caltech spokes-
person saild the quake was centered in the ocean floor about fout miles south °
of Malibu in Santa Monica Bay. It'wasvraported that fire, poiice, and
newspaper switchboards as far inland as Riverside and San Bernardino were
swamped with cails "ranging from the curious to the fearful." The quake was
fe;t_and commented upon by NBC reporters in the press box at the Rose Bowl where
}he USC~Michigan game was in progress.

Damage was minor and there were no injuries. A plate glass window at
a vériety store in Santa Monica shattered as did store windows in parts of
Culver City. Cracked windows were reported as far from the quake's epicenter
as Seal Beach and Buena Park. Rock slides were localized in the Malibu Canyon
* area. Only one minor power outage was reported. Hundreds of spectétors watching
firemen battle a fire at the Thrifty Drugstore at 326 Wilshire Blvd., reportedly
panicked and fled yhen the earthquake struck. Fire officials reﬁorted that
men, women, and children ran screaming in all directions when the tremor occurred
No one was reported injured in the flight from the scene of the blaze.

Several reports quoted a folice spokesperson as saying, '"Most people
who felt it--and that sure wasn't everybody--pretty much shrugged and remembered

they were in southern California and let it go at that.'” All monitored
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newspapers carried reports of the quake's occurrence. The Tribune, Outlook,

Herald Examiner, La Opinion and Valley News reports appeared on the front

pages. Photographs of broken store windows were included in the Times, Qutlook,

Examiner and Valley News.-

Aftershock activity continued into March, Significant shocks included

a 3.1‘Richter quake which occurred on January 3 (L.A. Times, La Cpinion,

SMEQ, SGVT, 1-4-79) and a 3.8 on January 15 (Herald Examiner, SMEQ, SGVI,

1-15-79; La Opinion, Valley News, L.A. Times, 1-16-79). A 3.1 aftershock

obcurﬁxiJanuary 29 (SMEQ, - Héerald Examiner, SGVI, 1-29-79), and two quakes

registering 3.7 and 2.8 were reported in éarly March (Herald Examiner, 3-5-79;
L.A. Times, 3-6-79). Twenty-three articles reported the New Year's Day quake

and its aftershocks. The L.A. Times carried six reports, the Santa Monica
t

Evening Outlook five, the Herald Examiner four, the San Gabriel Vdlley T;ibune
three and the Valley New; two. ‘

Various aspects of the New Years Day quake were discussed in a‘Saﬁta'Mbnica
Evening Qutlock feature article by Karen Kenney. Researchers said Kenﬁey, can
usually determine the location, direction, and time of a quake within twenty-
four hours. Itawould be some time, however, before selsmologists could locate '
the underwater faulﬁ slippage responsible for the January 1 quake. Anne Blanchard,
a research assistant at Caltech's seismology lab said that the faﬁlt could be
identified onlj if it broke the surface. An underwater epicenter, Bianchard ’
pointed out, was more difficult to locate. The quake which measured 4.6 on
the Richter scale may have lacked sufficient intenéity to cause a surface
rupture. Lindley Williamson, a county engineer, wvas agked by Kenney if such an
offshore quake could cause severe slides. He ;espondéd that "an earthquake
of this size will not cause anything to fall that probably was not on‘the verge
of falling anyway." Earl Schwartz, chief of the Los Angeles Citf Building

and Safety Department's Earthquake Safety Division assured homeowners that
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most houses in the Los Angeles area are earthquake resistant but warned that chimmeys
could present a problem. ''Chimneys-that aren’'t properly reinforced or

anchored can come down. In some cases, it might be advisable to reduce chimmey
height." Schwartz also recommended cabinet latches which won't shake open and securi
heavy furniture to the wall. Tips on .what to do during a quake were offered

by Mike Regan, Los Angeles Civil Defense Coordinator. "Get into a doorway or under
a desk if inside, if outside, stay in the car or walk to an open space." Other

tips included keeping a flashlight, radio, and family_disaster plan in good

working order. West Los Angeles Animal Shelter Supervisor‘Geqrée Weissman

suggested that residents be aware of alteréd behavior in their pets. Just

before a quake said Weissman, " a cat might show you more attention than it

ususally does." An educational psychologist advised parents to' éxplain the

q;ake to children even 1f 1t is done iﬁ very simple terms. A brief article

which accompanied Kenney's feature announced the availability of the Fil

Drukey series on individual preparedneés for an eafthquake entitled "“"Common

Sense and Earthﬁuake Survival.”" The guide was offered through the Qutlook

for $1.5C (SMEO, front, 1-3-79).

Mike Wyma, in his coluﬁn in the Valley News, noted that many Californians
were under the care of a variety of different analysts and therapists for such
disorders as phobias of driving, flying, using elevators, sleeping, talking,
and‘even'eating. "Given this," he sald, "it seems odd that so few of us
are frighténed of earthquakes, at least before they happen." The New Years Day
quake should have served as a reminder tﬁat quakes have the potential for
"aﬁrupt, uncontrollable destruction (and) should be quite scary.” Wyma advised
that southern Californians "would‘do well to treat quakes with-the same sensible

aplomb as they do the other imminent dangers they recognize and try to control"

(Valley News, 1-3-79).
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A Valley News editorial cited the New Years quake as a. reminder "that
earthquakes can strike at any time-in California without warning." The editors
hoped that the quake would serve to speed up the pace of work, toward “saving
as many lives as possible in the event of a killer quake' and scientific work
toward accurate earthquake predic;ion’(Vallez‘News, 1-3-79).

Tﬁe'foregoing-statemeﬁt describes the earthquake as it was presented to
the newspaper-reading public during the days and weeks after it occurred.

A briefer account by Waverly J. Person, with the magnitude upgraded, appeared a
few months later in the regular bimonthly summary of earthquakes in the

U. s. Geological Survey's Earthquake Information Bulletin. We present that

summary in full.

The State of California experienced a number of earthquakes during the first
2 months of the year. The first earthquake to cause minor damage occurred
On January 1 at 3:15 p.m. PST, alarming some of the fans at the Rose Bowl
game in Pasadena. The magnitude 5.0 earthquake was centered about 25
ki{lometers southwest of Santa Monica in the Santa Monica Bay. Minor damage
on the Modified Mercalli Intensity Scale (MM) was reported at Canoga Park,
El Segundc, Granada Hills, Hawthorne, Los Angeles, La Verne, La Mirada,
Northridge, Studio City, Sherman Oaks, and Woodland Hills. The quske was
felt strongly over a wide atrea of the southern part of the State including
Kern, Kings, Orange, Riverside, Santa Barbara, San Bernardino, San Diego,
and Ventura counties. A number of aftershocks followed; the largest was

a magnitude 3.9 at 3:29 p.m., 15 minutes after the main shock. The after-
shock was felt strongly in the area, but no additional damage was reported.

The Survey

An esseptial feature in the design of the research on which we are
reporting was that we should be prepared for contingencieé that migﬁt substantially
affect public response to the earthquéke thfeat. ‘Interview scheduies prépared,
pretested, and printed inbsufficiené numbers, ;ﬁd sampling plans were established
so that telephone interviewing could begin within a few days after any.one of
five contingencies oécurred. Fou? of the hypothetical éontingencies did not
occur. The four would have consisted of a destructive earthquake in Los Angeles

County, the issuance of a new or much intensified earthquake prediction or warning,
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the cancellation or substantial downgrading of a predicfion or near prediction,

and the disconfirmation of a prediction by the passage of the predicted date
without a corresponding earthquake, The fifth contingency was the occurrence

of a moderate but nondestructive earthquake, strong enough to occasion more than
perfunctory reporting in the media; and felt throughout the County. The New
Year's Day eafthquakeVQualified unémbiguously under the criteria we had established.
New Year's Day fell on Monday, and was, of course, a holiday. The decision to
proceed with the survey was made by telephone among the investigators that
afterncon and evening, and the machinery was set in motion Tuesday morning. A

few changes were made in the schedule to fit the circumstances; and all copies

were hand corrected within the three days follbwing. Interviewing by telephone
began on Monday, January 8,.and was completed by January 26, We had established
that it was essential to complete the interviewing expediousiy, before the memory
and effects of the nondisagtrous quake faded. The same random-digit dialing
sampling procedure used in securing the new gamples in the four precediﬁg
interview waves was followed. A total of 519 interviews were completed,yall

with respondents who had not been interviewed previously, Had the earthquake
occurred earlier we might alsc have reinterviewed a sample of previous respondents.
But it was not feasible to do so at this stage in the total research program,

The aims of the survey were to determine how the histbry of public
earthquake alerts since the Uplift was announced nearly three years earlier
influenced reactions to a moderate but nondisastrous earthquake, and to examine
awareness and response to the continuing earthquake threat és‘popentially affected

by the occurrence of such an earthquake.

The Earthquake as an Event

Out of the sample of 519 respondents, 71 percent had felt the earthquake,
another 27 percent had heard about it afterwards and two percent still did not

know there had been an earthquake at the time of the interview (Table 1). These
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TABLE 1

AWARENESS OF THE NEW YEAR'S DAY EARTHQUAKE

Awareness ‘ Number Percent
Felt the earthquake 367 70.7
Didn't feel, but knew about quake 142 27.4
Didn't kndw quake occurred ' 10 1.9

Total 519 100.0
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last ten resﬁondents were dropped from further questioning, except concerning

demographic characteristics. Different sequences of questions were addressed

to respondents who had felt the quaké'and respondents who had not felt it

but subsequently learned about it. ‘
| Respondents who felt the quake were asked next:

LY

Thiﬁking back to your experlences in that earthquake, which of-tﬁe-following

best describes your first feelings? Would you say you were: Very frightened

and upset, Soméwhat frightened and upset, Not very frightened and upset,

Not at all frightened and upset, or Did you enjoy the experience?
This distribution of responses (Table 2) is skewed, with about two thirds
expressing little or no fear at the time‘of the quake. About one person in
twelve acknowleéged having been very f%ightened. !

For comparative purposes we have included two other sgts'of figures.

First 1s the distribution of responses‘fo a question about feelings during
past earthquakes, asked of all respondents in the Febxuary, 1977, basic field
survey who said they had experienced one or more esrthquakes, Second are the
responses of people in the present sample who knew about the New Year's
Day quake to the questlon asked later in the interview:

Which of the following best describes your own feelings about the possibility ’

of experiencing a damaging earthquake--that is, one strong enough to

destroy buildings and cost lives--in the near future?
The comﬁarison underlines that the New Year's Day quake was taken very much
in stfide, that it did not evoke the fear that the idea of an earthquake as
a.disastrous event stirs in most people. The contrast may be exaggérated,
however. Both of the comparison questions omitted the word "upset" and asked
only about being frightened.

As further indications of thg extent to which the ear;hquake was

experienced as an extraordinary event rather than a minor ripple in the round

of 1life, we asked whether the respondents who felt the earthquake attempted to

contact anyone personally about the earthquake and whether they turmned on
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'TABLE 2

FEAR OF EARTHQUAKES

New Year's Previous Future

Extent of ' | ' Dayb earth- damagigg
fear? quake quakes quake
Very frightened o 8.7 32.0 ' 28.3
Somewhat frightened | 25.3 ‘ 26.8 » 35.9
Not very frightened | ~25.1 19.8 | 16.9
Not at all frightened | 35.4 17.9 fv 18.1
Enjoyed the experience 5.5 2.7 | -
Don't.know, not answered . e .8 .8
Total o . ‘ '100.0 ' 100.0 .100.0

Total number 367 _ _ 1333 509

a. Answers to the question about the New Year's Day quake included
the phrase, "and upset."

b. This column includes respondents who personally felt the quake.

¢. This column includes all respondents in the 1977 basic field survey whe had
experienced any earthquakes.

d. This column includes all respondents in the current survey who felt
" or knew about the New Year's Day earthquake. Enjoyment was not included as
an optional response to the prospect of a future damaging earthquake.
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television or radio or paid special attention in order to hear news about the
quake. The questions were as follows:
a :

Thinking back to the hour or so after the earthquake struck, did you

try to contact someone to get more information or because you were concermed

about them? (Yes; No) -

Who were you trying to contact?

After the quake did you turn on the TV or radio purposely to get more

information about the quake? (If TV or radio already on but started

listening more intently or turning chanmnels to get quake coverage, code

"ves" response.)

Only one person in eight made any effort to contact someone either for
information or because of concern for their welfare (Table‘3). The number‘
may be IESS‘than_expectedforother'comparablé tremors because of the time and day.
At 3:00 PM on 2 holiday when many families were gathered about television éeté
watching the annual Rose Bowl football classic, fewer than the rusual nuﬁbe¥ of
households had their members scattered in different locations. More than half
the calls that were made were to members of extended family networks. The
only other substantial category consisted of frierids and neighbors. Pergonal
detachments from the world of work is suggested by the absence of any efforts’

" to reach coworkers.

On the other hand, nearly half of the respondents who felt the earthquake
had theilr curiosity or concern aroused sufficiently to turn on or pay closer
attention to the television or radio for news about the earthquake (Table 4).

If we think of this tremor as the most severe jolt in Los Angeles County
in several years, capable of dolng minor damage and sharp enough that people
could plausibly wonder whether they were peripherae of a destructive quake,
we can place these responses in context. Apparently there was considerable'
interest in knowing more about the quake, but rather little concern once the
fear during the moment of 1mpa§t had dissipated. Public discussion of the
earthquaké threat posed by the Uplift and the local seismic gap had not under-

mined a prevailing tendehcy to respord In a restrained but mildly vigilant manner.
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TABLE 3

EFFORTS TO CONTACT PECPLE AFTER THE EARTHQUAKE WAS FELT

Number Percent
Tried to countact someone?
Yes : 46 - 12.5
No 320 : 87.2
Not answered 1 .3
Total : ‘ _ _ 367 100.0
Whom tried to contact:® .
Adult in household 5 12.2
Child({ren) in household 4 9.8
Relatives not in household 26 63.6
Friends and neighbors 13 31.8
Coworkers ‘ ’ 0- 0
Other 1 2.4

a. Percentage base is 46, the number of persons who made efforts to contact
someone. Percentages total more than 100 because a few people tried to wmake
contacts in more than one category.



159

TABLE 4

TURNING ON TELEVISION OR RADIO FOR INFORMATION

Turned radio or TV on? ‘ Number Percent
Yes ‘ 178 48.5
No | 188 | 51.2

' '

Not answered 1 . - .3

Total _ ‘ 367 100.0
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Even though relatively few people made special efforts to contact
friends, relatives,and associates about the quake, the majority of people who
didn't personally feel the tremor first-learmed about it through personal
contact rather than from the media (Table 5), We must assume from this observa-
tion that the quake was a common topic of conversation during the hours
after impact, though not specifically the occasion for seeking people out.
This informal dissemination took place within a few hours after the quake.
Learning about the quake at second hand, some time after the event, very few
people tried to get in touch with friends, relativeé and associates. But fully
a third did seek more information by way of television or radio.

One indication ¢f interest in knowing about the earthquake is the accuracy
with which people identified the magnitude of the tremor. The gradations on
the Richter scale have no commonsense meaning, so there is no reason for
people to make reasonable estimates unless they have either paid attention to
the magnitude as announced in the news or familiarized themselves with the scale
sufficiently that they could make acceptable guesses. More than half of the 509
respondents whe felt the quake or otherwise knew it had occurred correctly
identified the ﬁagnitude as falling between 4.0 and 4.9. An interesting feature
of the distribution of responsés is the fact that many more people underestimated
than overestimated the magnitude. This observation contradicts any assumed tendency
to sensationalize earthquake experience. And it seems consistent with the low
level of fear that feople reported feeling‘during the quake. Iﬁ connection
with both findings we should bear in mind that the vigor of the earth's
movement declines as the shock waves radiate from the epicenter, so most of
our respondents would not have experienced the full force of the tremor. But
if they underestimate the magnitude for this reason, it is clear that a large
minority of respondents were assigning a magnitude on the basis of their own

or their associates' estimation, derived from their own experince of the impact.
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TABLE 5

Awareness and response Number ‘Percent
"How did you find out?
Media as source ' 60 42.3
Personal contact 81 57.0
Personal observation 1 o7
Total 142 100.0
When did you first become aware?
Up to six hours after 110 77.5
5 to 24 hours after 25 17.6
More than 24 hours after 7 4,9
Total 142 100.0
After becoﬁing aware, did you
try to contact someone?
Yes .6 4.2
No 136 95,8
Total‘ 142 100.0
Whom tried to contact:
Adult or child in household 0 . 0
Relatives not in household 4 66.7
Friends and neighbors 1 16,7
Coworkers 2 33.3
Turned radio or TV on?
Yes 48 33.8
No 94 66,2
Total 142 100.0
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TABLE 6

ESTIMATED MAGNITUDE OF THE NEW YEAR'S DAY.EARTHQUAKE

Magnitpde Number Percent
2 | - 11 2.1
3 113 22,2
4 292 57.4
5 . 32 6.3
6 | | 16 3.1
7 2 4
8 1 .2
9 | : o . 0.0
10 | ‘ 1 2

Don't know and :
no answer ' 41 8.1

Total : 509 100.0
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If this is true, some appreciation of the empirical meaning of Richter scale
values must have become an earthquake-subculture element in southern California.
Finally, we asked all 509 respondents who knew there had been an earthquake
two questions about tangible effects:
During this earthquake, was the home you were living in damaged enough
to need repairs? s
Did you have any personal property damage during this earthquake?

Five peopie told the interviewers their homes were damaged and six that they

suffered damage to personal property.

Was the Earthquake Predicteéd?:

Although it is clear that the New Year's Day earthquake was not predicted
in the gcientific community, it would not be altogether unreasonable for people
to make a connection between the earthquake and one or more of the vague or
gpecific forecasts and near predictions that had circulated during the preceding
three years. All 509 regpondents who felt or learned about the earthquake
were asked:

As I read the following, tell me which of these statements applies to

this recent earthquake:

This earthquake 1s most likely one that was predicted;

Although there have been predictions of earthquakes, I'm not

sure whether this was one that was predicted;

Although there have been predictions of earthquakes, this most likely

wasn't one that was predicted; or I don't know of any predictions.
As indicated in Table 7, the majority of respondents didn't know of any predictions,
while another 20 percent were aware of predictions but thought that the New
Year's Day quake was not predicted. This left 122 respondents who, or nearly
a quarter of the sample, who were not prepared to rule out the possibility
that it had been predicted. Three quarters of these were not sure, leaving

29 respondents who connected this earthquake with a prediction. For this last

small group we tried to find out the sort of prediction they had in mind.
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TABLE 7

WAS THE NEW YEAR'S DAY EARTHQUAKE PREDICTED?

Predicted? Number Percent
Most likely one that was predicted 29 5.7
Not sure 93 18.3
Most likely wasn't one that was predicted 102 20.0
I don't know of any predictioms - 285 56.0

Total 509 100.0
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The majority of the 29 had in mind a prediction made within the preceding
twelve months, with relatively little difference between the time the prediction
was issued and the time they first heard of it (Table 8). None thought the
prediction had been issued less than a week before, or had first heard of the
prediction that recently. The time' span from one week to one year rules out the
original announcément of the Uplift,'Whitcomb's near prediction, and Minturn's |
forecast for most of the respondents. It also underlines the suggestion that
warnings lose their effectiveness aftef six menths to a yvear and are replaced
in public attention by more recent notificationé; The fact that a few people
heard about the supposed prediction after the earthquake indicateslthat thére
must have been some discussion following the quéke of the possibility that it
had been predicted.

Half of those who had any idea of the source of the prediction attributed
it to a scientist (Table 9). Another third ascribed it to a seer or psychic.

As before, we find that the principal rival to scientific prediction is the secular
prophecy. Although‘we found earlier that considerable credibility is accorded

to the amateur sclentist, no other aﬁateur has attracted wide public attention
since Henry Minturn. The religious prophets do not rival the secular prophets

in the arena of natural events.

Most respondents could not state the grounds for the prediction, and mﬁst
of those who affered grounds gave answeré that derived more from folk wisdom
than from scientific understanding. Television is not credited as the source ’
§f informatioq to the extent that it was in connection with predictivé announce-
ments in general and the Uplift. Radio assumes special prominence, perhaps
because of the popularity of free-éheeling "talk shows" in which people telephone
the station to express opinions and relay rumors about current events. If
these supposed predictions came disproportionately from offbeat sources, they

were still not conveyed in wost instances through the interpersonal exchange
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" TABLE 8

ADVANCE NOTICE OF THE NEW YEAR'S DAY EARTHQUAKE

How 1ong before the earthquake:

" Period of

advance notice Prediction was Respondent first
' made public heard prediction
12 months or longer - 10.4 13.8
7 to 12 months 10.4 3.4
1 to 6 months 17.2 10.4
2 weeks or more | 10.4 10.4
1 week : 17.2 17.2
24 hours or more . "~ 0 ‘ 0
No annbuncement wés made: 6.9 -

Didn't hear until after

earthquake - 20.7
Don't know 27.5 24.1
Total ‘ 100.0 100.0

Total number ' 29 29
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TABLE 9

&

SOURCE AND GROUNDS FOR PBEDIdTION

" Source and grounds Number Percent

Type of person who made prediction:

Scientist 12 41.4
Seer or psychic 8 27.6
Religious speaker 1 3.4
Amateur scientist 1 3.4
Friend or relative 2 6.9
Don't know 5 17.3
Total 29 100.0
Evidence on which prediction
was based:
Fault movement 2 6.9
Natural history of quakes locally 2 6.9
Earthquakes in other places 2 6.9
Research studies 2 6.9
Astronomy 2 6.9
Premonitions, psychic feelings 3 10.4
Bible 1 3.4
Don't know 18 62.1
Total? (29) (100.0)
Your chief spurce of Information:
Television 4 13.8
Radio 7 24,1
Newspaper 6 20.7
Magazine 4 13.8
Famlly member 1 3.4
Friend or neighbor 3 10.4
Other 1 3.4
Don't know 3 10.4
Total 29 100.0

a. Items total more than 100 percent because three people gave more than
pne answer.
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that is the principal medium for rumor diffusion.

Respondents were asked wbéther the earthquake had‘océﬁrred vhen it was
predicted to occur, where it was predicted to occur, aﬁd with the predicted
magnitude. Answers to these qﬁestions bring us closer to understanding how
definite an idea of the prediction people had when they said the New Year's
Day earthquake was predicted; Mosf of the answers were "don't know." The
largest number, or about half, thought the earthquake had occurred at or near
to the predicted location (Table 10); Only half as many thought it occurred
at or near to the predicged time. People who thought the time or place had been
wrongly predicted apparently were consistent in not saying the New Year's Day |
earthquake was one that had been predicted, since no one gave negative answers to
these two gquestions.

Three people thought that the magnitude was less than predicted. The
fact that sc few ﬁeople gave this answer underlines the general conclusion
that people were not relating their answers to even vaguely-accurate conceptions
of the most publicized announcements either‘Sy sclentists or nonscientists.
Stateménts based on the Uplift congistently referred to highly destructive
earthquakes, and the more widely publicized prophetic announcements dealt
with disastrous quakes.

When asked whether they knew specifically whe predicted the quake,
only three people gave specific answers. One person gave what was probably
the most credible answer, namely, the Soviet sclentist.. Since the time window
for the Soviet forecast ended at year's end, an informed person‘might plausibly
have concluded that this quake cérresponded to the Soviet scientist's forecast,
but at a reduced magnitude. The other answers were Jean Dixon, a popﬁlar
pgychic who makes periodic forecasts, and another name that we could not
identify., When asked at the close of thils sequence of questions whether there

was anything else important about the prediction, one person mentioned the
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TABLE 10

Number

Credibility Percent
Quake occurred:
When predicted 4 13.8
Close to predicted time 3 16.4
Quake occurred:
Where predicted 12 41.4
Clogse to predicted location 2 6.9
Quake magnitude was: »
About as predicted 8 27.6
Less than predicted 3 10.4
Before the quake, how seriously
did you take the prediction?
Quite seriously 7 24,2
Fairly seriously 5 17.2
Not very seriously 6 20.7
Not seriously at all 6 20,7
Don't know and no answer 5 17.2
Total 29 100.0
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southern California Uplift,

If all of this information is pieced together, it is clear that while
many people asecribe predictions to scientists, those who thought this earthquake
had been predicted had mostly vague ideas, elaborated with the help of folk
wisdom and conyeyed through media soutces that may have involyed dispropertionate
reliance on radio and magazines, most remembered the prediction as being of
recent origin, Since the number of cases is too small for differences. to reach
acceptaEle levels of statistical significance, the chservations about media
sources must be viewed as merely supgestrive. The Uplift was mentioned only omnce,
and not at all in response to a question about the grounds for the prediction.
The récency ascribed to predictions by most respondents further rules out the
Uplift as the recognized basis, unless respondents remembered only recent
commentaries on the Uplift. The most plausible basis for a positive answer, the
Soviet scientist's forecast, was mentioned explicitly by only one respondent.
The most‘plausible interpretation of what respondents were doing is that most
of them rémembered recent discussions that were stimulated by, but detached
from, one or more of the earlier scientific or nonscientific announcements or
the recent Spviet scientist's forecast. Much in the same way that many people
think that California is still due to break off and fall into the Pacific
Ocean, not realizing that the forecast was t6 have been realized in71969;
the old forecasts are constantly dusted off and presented in new guizes, As
they are detached from their drigins, they are fleshed out ﬁith folk ideas about
the local recurrence of earthquakes, the relation to earthquakes elsewhere
in the world, the effects of heavenly hodies, and similar ideas. Some
such devolution into folk knowledge seems to lie behind most of the cases
in which the moderate New Year's Day quake was thought to have heen preéicted.

A final question was asked in this series:
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Before the.eafthquake, how seriously did you take this prediction?
As indicated in Tahle 10, a fair share of respondents who ﬁhoﬁght the quéké
had been predicted acknowledged that they had pot takeh the prediction
very seriously beforeﬁand. This finding seems to rule out any assumption that
believing the quake had heen predicted'was‘necessary‘to prevent dissonance
for respondents who had previously been committed to the truth of some ontstﬁndiné
prediction, Only the one quarter of the respondents who had taken a relevant
prediction very seriously could be candidates for such an explanation, The
majority seem to have been aware of some vague forecast about which they‘felt
ambivalent, and which they connected with the earthquake after it happened,
Some of the remaining respondents only heard of thé supposed prédiction in
the course of discussion or ‘through the media in the aftermath of the earthquake.

The 195 respondents who had heard of some prediction but either were

not sure or thought the New Year's Day quake was probably not predicted were
asked the questionf

Why do you think this (may not be) (isn't) the earthquake that was
predicted?

Answers were recorded verbatim and classified intc the major categories in

Table 11. The answers>are especially informative concerning what view respondents
have concerning the prediction process. Just over one half of these respoﬁdents
find that an essential ingredient of the prediction process has been omitted.

The largest segmént--over a third of the subsample~-assuyme that the medium-to-
long-term prediction will be followed up by a short-term warning when the earth~
quake is imminent. Another substantial segment-assume that the vague or
incopplete near predictions and forecasts will be followed up by more precise
notices, presumably before the quake occurs. It is striking that of the 224
respondents in all who say they are aware of some prediction in effect at the

time of the earthquake, 101 or 45 percent interpreted existing predictive
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TABLE 11

ONE THAT WAS PREDICTED

. Reason Number Percent:
First Second both
reason  reason reasons

No advance warning given 68 0 34.9
Magnitude not as predicted 56 3 30.3
'Location not as predicted ) 1 3.6

Secientists not specific 33 2 17.9

Other 8 0 4.1
Dbn't know and no answer 24 0 © 12,3
Total 195 (6) 103.1
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announcements and forecasts as only preliminary warnings.

This prevalent interpretation of existing anpouncements would contribute
greatly to explaining why very few people have made serious preparations for
an earthquake and why awareness of the Uplifr and predictive announcements
in general are so weakly related to,both action and cancern. They seenm to
be interpreting the announcements they have heard as forewards to the more
éignificant-message that will be forthcoming at the appropfiate time. Where
did people get this idea? Statements about scientific predictions have not
contained explicit assurances that imminent warnings can be issued. Even the
prospect of developing the scientific capability to issue itmniner.l‘t as distinct
from longer term predictions has not received serious attention in the media.
And in the case of secular prophetic forecasts, there is usually only the single
Y'revealed" announcement.

Possibly the frequent‘example of successful earthquake prediction im
the People's Repuhlic'of China in which evacuation warnings weré issued é
few hour§ before the event have been accepted as the model for earthquake
prediction by some. Possibly the occasional explanation by scientists that
the true earthquake prediction specifies place, time, and magnitude has lead
some people to assume that such details will be forthcomiﬁg. But it seems
unlikely that sb-widespread an assumption could be explained by the kind of
sophisticated awareness required for these two ﬁropositions to hoid true,
Either or all of three other explanations probably have more”generalvapplicability;
First, analysis of media content in Part Two has revealed the pattern of
warnings softened by reassurances. In effect pecple are repeatedly told, first,
that a great disastér will befall southern California in the not-too-distant future,
but second, that they should not get ﬁpset but should "sit.tight.” This combination

of messages obviously makes no sense unless it is read as meaning that people
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need not take.drastic action because. spmeone dependable is locking after themﬂ
The message tﬁét something terrible will happen, but there is no need to do
anything drastic yet, seems to imply the additional promise that you will be
advised when the time for action is at hand. Second, the long~ or medium-term
earthquake warning is quite unsétisfying because it 1s not feasible to sustain
disruption of normal routines for extended periods of time; If we assume that
warnings are only meaningful when the nature of appropriate protective responses
is clear and those responses are feasible, they can be made meaningful by
assuming that the real warning will be forthcoming later, at a time when action
is indicated and feasible. The assumption that specificity and an imminent warning
will follow may be an automatic product of the process of trying to translate an
othérwise meaningless announcement into a meaningful one, Third, we have observed
earlier that the majority of people look‘towérd the government to take all or
part of the responsibility for issuing earthquake predictions, and that in
other respects people look toward govermment for leadership and action, Thus
far, near predicfions and forecasts are not perceived as having originated
with govermment but to have been the work of scientists.or prophets, There
may be an implicit but widespread assumption that when the critical time
arrives, major government officials--line rather than staff--will take charge.

Returning to Table 11, we also learn something about the kind of
earthquake that mény people expect on the basis of extant forecasts and near
predictions. Only a few less than one third of the respondents who doubt  that
the New Year's Day earthquake corresponds to any advance notice that they had
heard do so because they expected a much stronger quake.

Eariier in the report we observed a widespread tendency for respondents
to translate scientific communications and e?en prophecies by seers intec personal
knowledge, and the widespread acceptance of personally obsérvable signs such

as unusual behavior and one's own strong premonition. We concluded this investigation
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of whether people thought the earthquake had been predicted by asking the strictly
personal question:

Just before this recent quake, did you have any idea that an earthgquake was
about to happen? ({(If 'yes";)
What gave you this idea?
Only about one person in twelve clailms to have had an idea that an earthquake
was about to happen. Whatever tendency there may be for people to reconstruct
prior events so as‘to convince themselyes that they foresaw the future is
restricted to a very small segment of the population, at least with respect
to a relatively inconsequenﬁial earthquake such as this one., However, this
still includes more people than stated that the quake had probably been predicted,
emphasizing again the predilection for personal knowledge.

What grounds do members of this small population segment give for their
convictions? In Table 12 the answers haye been arranged in approximate order
from the more e#ternal, sharable, and verifiable sources to the more internal and
private and least verifiable socurces. No references to scientific announcements
were made. Answers that could have been derived from scientific ideas such
as seismic gap theory are used with a constricted time window that lacks
scientific foundation. At the other pole, personal intuition and observation
of unusual animal behavior account for five eighfhs of the first answers and
nearly half of all answers., What we see here is not qualitatively different
from what we have found in the population at large. But the people who claim
advance intimations are drawn disproportionately from one end of a continuum,

relying most heavily on folk wisdom and private personal experience.

Interpreting the Earthquake

In Chapter Two we asked how respondents interpreted reports that

portions of the southern California Uplift were sinking, reports of a wave
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TABLE 12
PERSONAL TINTIMATIONS THAT AN EARTHQUAKE

WAS ABOUT TO HAPPEN

Intimation and grounds . Number : Percent

Did you have any idea?

Yes | 42 8.2
No ‘ 466 91.6
Not answered 1 ' W2

Total 509 ‘ 100.0

What gave you this idea?

Coverage of predictions by
news media . 4 9.5

Forecast by psychic, seer, or

astrologer ' . 2 4,7
Faulﬁ movements | 1 2.4
Increased frequency of quakes 2 - 4.7
Earthquake glsewhere . Il 2.4
Local earthquake history 2 . 4,7
Locale is overdue for a quake 1 2.4
Unusual animal behaviér ‘ 7 16.7
Past quake experience of respondent . 2 : ' 4,7

Personal intuition of self,

relative, or friend 22 "52.4
Other, including vague references 7 16,7
Total® (42) 121.3

a. The total exceeds 100 percent because respondents were permitted to give as
many as three answers.
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of micro-tremors in the uplifted zone, and occurrence of a‘damaging earthquake
in nearby Santa Barbara. We fouhd repeated evidence that many, though not
most, respondents had been exposed to.discussions relating these events to

the prospect of a destructive earthquake in Los Angeles County. We followed
a similar but elaborated procedure with respect to interpretations of the

New Year's Day earthquake.

| Respondents were asked about four interpretations of the earthquake
that the investigators had themselves seen or heard expressed; Alternative
replies were simplified slightly by comparison with earlier questioning. The
full questioning sequence was as follows;

People are saying different thlngs ahout this recent quake. .- Have you

heard anyone say: "Now that we'ye had an earxthquake recently, there probably

won't be a big one for quite a while," (Yes or No)

Do you remember any particular people who were saying this?

What do you think about this statement? Do you think: It is true;
It might be true, but you're not sure; or It is false?

Have you heard anyone say that this recent earthquake could be a sign
that a bigger one is coming soon? (Yes or No)

Do you remember any particular people who were saying this?

What do you think about this statement? Do you . . .

Do you remember anyone saying that the recent earthquake doesn't make

any difference in whether there will be a big earthquake soon?

Do you remember any particular people who were saying this?

What de you think about this statement? Do you . . .

Haye you heard anyone say that this earthquake was an aftershock

of the 1971 San Fernando earthquake?

Do you remember any particular people who were saying this?

What do you think about this statement? Do you . , .

From Table 13 the reader can see that the view of the New Year's Day

quake as a precursor is much more widely diffused than the other views, and
the aftershock interpretation is least known of all. Still, only a few

more than a third of the sample remember hearing the precursor interpretation,

So we must remember that we are speaking of a substantial minority rather

than an outright majority who have heard the precursor interpretation expressed,
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TABLE 13
AWARENESS AND CREDIBILITY OF INTERPRETATIONS

OF THE NEW YEAR'S DAY EARTHQUAKE

Percent Percent
Interpretation and credibility Number of of
’ . sample heard
. Interpretation heard:
'~ Won't be big quake soon 37 7.3
Sign bigger quake coming soon 184 36.1
Doesn't make any difference 38 ] 7.5
Aftershock to San Fernando quake 26 5.1
Remembers who was saying it
Won't be big quake soon 28 75.7
Sign bigger quake coming soon 144 78.3
Doesn't make any difference 29 76.3
Aftershock to San Fernando quake 17 65.4
Won't be big quake soomn:
Is true 5 1.0 13.5
Might be true 11 2,2 29.7
Is false 16 3.1 43,3
Don't know 5 1,0 13.5
Total 37 7.3 100.0
Sign bigger quake coming soon:!
Is true ' 47 9.2 25.6
Might be true 93 18.3 50.5
Is false 23 4,5 12.5
Don't know 21 4.1 11.4
Total 184 ' 36.1 100.0
Doesn't make any difference:
Is true 10 2.0 26.3
Might be true ‘ 19 3.7 50.0
Is false 6 1.2 15.8
Don't know 3 .6 7.9
Total ‘ 38 7.5 100.,0
Aftershock to San Fernando quake:
Is true ‘ 1 02 3.8
Might be true ' 12 2.3 46.2
Is false 9 1.8 34,6
Don't know 4 .8 15.4
Total 26 5.1 100,0
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Some indication of how clearly the discussion is preserved in memory comes
from the proportions able to remember who expressed each of the interpretations.
If there is any tendency for people to claim falsely that they have heard
various interpretations in order not to seem uninformed in the interviewer's
eves, it could be revealed by large proportions of respondents who couldn't
remember where they ﬁeard the view expressed. Actually, fairiy high proportions
claim to remember the sources. Actually, fairly high percentages claim to
remember the scurces. Percentages are about the same for the three wversions of
the quake's significance with respect to future earthquakes. Fewer peopie
claim to have heard the aftershock interpretation and fewer of them say they
remember the source. There is more reason to be skeptical about replies concerning
the aftershock interpretation than there is for the other interpretations.

Diffusion and belief are two different matters. It is of interest that
interpretations are beilng circulated, whether they are believed or not. But
how seriously people treat the interpretations is also important. From the
right hand column of Table 12 it is clear that the majority of people do not
éccept any of the interpretations unqualifiedly. The definite opinion that
the interpretation is true ranges from a low of four percent for the aftefshock
version to highs of 26 percent for the precursor and no-relationship inter-
prétations. Considerably larger proportions in each instance acknowledge
that the interpretation might bé true, Combining responses, a nearly identical
76 percent accord some credibility to the precursor interpretation and.to the
no-relationship interpretation, Only small percentages unqualifiedly reject
either of these views, Considerably larger proportions are prepared'to
reject the neutralization and aftershock interpretations., The mneutralization
view is especially unpopular, though approximately equal proportions entertain

the possibility that it is correct and reject the view outright,
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In ﬁaking these observations we are counting believers, disbelievyers,
and uncertains as fractions of the various number who have heard the seyeral
interpretafions. Measuréd in this way, credibility is similar for the precursor
and no-relationship interpretaticns. But if we take into account the much
wider dissemination of the precursor interpretation, using pergeﬁtages in the
middle column, far more people accorded simple or qualified credibility to the
precursor interpretation than to either the no-relationship or neutralization
views or to the aftershock interpretation. Out of the entire sample, 27.5
percent have assigned at least qualified credibility to the precursor

interpretation, contrasted to 5.7 percent for the next most popular view.

A more comprehensive view of the ;mpact of the interpretation process comes
from looking at the alternative interﬁretation process in combination. Because the
aftershock interpretation is not specifically an altermative to the other three, and
is least disseminated and accepted, we have treated only the first three interpre—-
tations in combination. The first and third columns in Table 13 indicate ﬂuzextentandv
kind of single and multiple exposure that people in the sample have received.
Approximately 42 percent of the respondents have hea;d one or.mofe oﬁ the inter-
pretations, and most of these have heard only one. The number '0of cases that
fall in each of the eight possible combinations of the three interpretations is
very close to what would be expected on the basis of the individual dissenination
rates for the three interpretations in chance combination (Expected values
are not reported in the table), There are consistenﬁ small‘excesses of
observed over expected frequencies in all of the "one" or "none" combinations,
adding up to only aboqt three percentage points of differepceo There éould
be a weak tendency for respondents not to hear more than one interpretatiom,

or net to remember more than one.
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The second and fourth columns of Table 14 count only respondents who
belleve a given interpretation is true or might be true, and thus indicate
the distribution of credible interpretations. Again the observed and expected
frequencies are quite similar, and there is apparently no systematic effect
favoring of disfavoring any particular interpretation in one combination as
cqmpared with others, However, there is again a consistent set of small
differences, but this time such that slightly fewer than expected accord
credibility to each instance of a single interpretation while slightly more
than expected accord credibility to each of the four combinations of two or
all three interpretations,

Table 15 permits us to complete the analysis by relating credibility
‘to the combinations actually heard, Examining this table agaiﬁst the back-
ground of the previous analysis we are lead to three general findings, First,
people are apparently discriminating in what they will and won't believe.
Among 171 people who were exposed to just onme of the three interpretations,
those who heard that a large earthquake was coming soon and those who heard
that the New Year's Day quake made no difference were disposed to accord
conditional credibility to what they heard., But those who heard tﬁat the .
smaller quake neutralized the threat of a larger one were inclined to Ais-,
believe what they heard. Of the 161 people who heard both that a big eérthquake
was c0ming soon and that there wouldn't be an earthquake soon, none credited
the latter intefpre&ation to the exclusion of the former, |

Second, exposure to contradictory communications does not lead to
increased skeptcism about all communications. The apparent effect is in the
opposite direction, although it is not statistically signifiﬁént. While
25.7 percent of the 171 people who heard only one of the interpretations

rejected what they heard, only 14.3 percent of the 42 people who heard two
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TABLE 14
AWARENESS AND CREDIBILITY OF COMBINATIONS OF

INTERPRETATIONS OF THE NEW YEAR'S DAY EARTHQUAKE

Number Percent
Interpretations
’ Heard Credible Heard Credible
Number of interpretations:
None 296 346 58.1 68.0
One ' 171 142 33.6 27.9
Two 38 20 7.5 3.9
Three . 4 1 .8 .2
Total 509 509 100.0 100.0
Specific interpretations:
None 296 346 58.1 68.0
No big quake soon 16 ‘ 5 3.1 1.0
Bigger quake soon , 143 120 '28.1 23,6
Makes no difference 12 17 2.4 3.3
No big quake soon and .
bigger quake socon 16 9 3.2 1.8
No big quake soon and
Makes no difference 1 o1 .2 .2
Bigger quake soon and
Makes no difference 21 10 4.1 1.9
All three . 4 1 .B o2

Total 509 509 100.0 100.0




TABLE 15

CREDIBILITY BY EXPOSURE TO INTERPRETATIONS OF THE NEW YEAR'S DAY EARTHOUAKE

Interpretarions heard

Interpretations No big Bigger Makes No big/

No big/ Bigger All
given quake quake no bigpger ne soon/no three
credibility soon soon differ. soon differ. differ.

None : 68.7 21.7 16.7 12.5 (1) 9.5 (1

No big quake soon 31.3 0 (¢] 0

Bigger quake socon 78.3 31.3 14.3 0

Makes no difference 83.3 0 28.6 (1)

No big quake soon and S

bigger quake soon 56.2 0

No big quake soon and

Mak di

es no difference 0 ()

Bigger quake soon and

Makes no difference 47.6 0

All three (L)
Total 100.0 100.0 100.0 100,0 (1) 100.0 (4)
Total number 16 143 12 16 1 21 4

Only inapplicable cells have been left blank,

€81
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or more interpretations rejected all of th;m. ‘This observation has important
bearing on communication policy. The fear is often expressed that if members of
the public are exposed to contradictory interpretations of events many will
respond with a skeptical rejection of all interpretations; That fear would
plainly not have been justified in this instance.
Third,‘a very frequent response by people exposed to contradictory
interpretations is to conclude that both should be regarded as potentially
true, Numbers are too small for comparisons, except te observe that viewing
twg contending interpretations as both potentially true is as frequent, if not
more frequent, as accepting one interpretation and rejecting the other, and
far more frequent than rejecting both, Thus presenting people with contending
interpretations makes a net contribution to openmindedness rather thén skepticism.
These findings are consistent with those reported in Chapter Two for
the sinking of the Uplift, the micro—qhake swarm, and the Santa Barbara
earthquake.
We returﬁ now to the question of where the interpretations of the New
Year's Day earthquake came from. We noted in Table 13 that from 65 to 78
percent of respondents who remembered hearing any specific interpretation said tﬁey
remembered'éhe‘source. Again, we shall omit the aftershock interpretation and
concentrate on where people find help in relating a moderate earthquake to.the
future prospects of a des;ructiye quake. The sources to which people ascribed
the three intérpretations appear in the second, third, and fourth colqmns
of Table 16, The significance oflthese responses is made apparent by the comparison
with the figures in the fir;t.column,‘reporting answers to a question on the
chief sourcé of information about the.southern Californmia Uplift aske& later
in the same sur&eyu |

The issue can be stated as whether people got the ideas and information
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TABLE 16
SQURCE OF INFORMATION ABOUT SOUTHERN CALIFORNTA

UPLIFT AND THE NEW YEAR'S DAY EARTHQUAKE

Interpretations of the

Chief New Year's Day Earthquake
Information source
source concern- No . Big Makes
Upizgt bigger quake no
quake coming . differ-
soon soon ence

Detailed percentages

Media 84,0 ~10.8 5.3 5.5
Books & Magazines 3.7 - - 0.5
Authorities - 2.7 - 2,2
Family & relatives 2.1 8.1 2.6 &£.6
Friends & neighbors 3.7 37.9 31.6 35.2
Cowo;kers & class-
" mates “l.7 ‘ 16,2 36.8 28.0
Don't know, others 4,8 24,3 : 23.7 22.0
Total 100.0 100.0 100.0 100.0°
(Total num- : ) .
ber) (294) (37) (182) (38)

Summary percentages

Media, publications,
authorities 87.7 13.5 5.3 8.2

Lay people 7.5 62,2 71.0 69,8

Don't know, others 4.8 2&.3 23.7 ) 22.0
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they used in trying to make th;s earthquake meaningful in relation to the more
significant prospect of a déstructive,earthquake from relatively authoritative
sources or from rumor. In our interviews with comparable samples of Los Angeles
County residents during the preceeding two years the media--television, radio,
and newspaper-~were consistently given as the principal sources of information
about future earthquake prospects. We asked the people in our‘New Year's

Day earthquake sample whether they had heard of the southern California Uplift'
(Palmdale Bulge) and what was their chief source of information about it. True
to the pattern in our previous interviews, 88 percent named the media or. magazines
and books as their chief sources, Only seven and one half percent named frieﬁds,
relatives, or coworkers. But when we asked where they had heard interpretations
of the New Year's Day earthquake, the answers were quite different,

On the average, féwer than ten percent named the media, books and
magazines, or an authoritative source, Even with a sizable group unable to
remember the source, over two thirds named lay people as their source, The
most frequent answers were friends and coworkers. The significance of the small
quake for the future had been the topic of widespread discussion at work and
among friends. Without guidance from authoritative sources; relayed through the
nedia, people turned to friends and coworkers for their interpretationéa

Consistent With these findings, the investigators personally heard rumors
about supposed earthquake forecasts during the month of Januéry. The rumofs-

. were reported with a sense of convietion and concern, In light of a widespread.
disposition to interpret the New‘Yearws Day earthquake as the harbingef of
a major disaster, there is little wonder that people were unusually susceptible

to such rumors.

Effects on Awareness and Concern

Awareness of the Upliftr, If the earthquake was followed by a wave of
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informal discussion on whether it was predicted and its significance for the
future, interest in the southern California Uplift might have been stimulated

and awareness increased. Not all questions used in the other surveys to measure
awareness of the Uplift were asked in this survey, but responses éan be

compared for those that were. In Table 17 we see that the proportion who say they
have heard of the Uplift is about the same as it was in the fiﬁal wave of regular
interviewing a month or two earlier and in the basic field survey two years
earlier. Similarly, the proportion who understcod that scientists viewed

the Uplift as a possible earthquake precursor is not significantly changed.
Whatever discussion was stimulated by the earthquake did not enlarge the circle
of people who were aware of the Uplift or its possible meaning.

Even if discussion did not expand awareness of the Uplift, it might have
altered its credibility as an earthquake sign. A comparison of how seriously
respondents took the Uplift as an earthquake sign before and after the earthquake
produces a mildly ambiguous result (Table 17). In this taBulation we omlt both
respondents who have not heard of the Uplift and respondents who say definitely
that scientists do not view it as an earthquake sign. An apparent slight increase
from early 1977 to late 1978 in the proportion who tock the Uplift quite seriously
as an earthquake sign is not statistically significant. Following the New Year's
Day earthquake there is a fairly substantial drop in the proportion who take
the Uplift quite seriously, If the distribution is dichotomized between respondents,
the decline is not statistically significant. The finding must be that the
net change in the proporticn who take the Uplift seriously could be a sampling
fluctuation., However, if only respondents who take the Uplift quite seriously
are separated from all others, the drop following the New Year's Day earthquake
is significant (Chi-square = 7,150, 1 d.f., p <.01),

Since we did nét ask respondents in this survey for a general enumer-

ation of predictive announcements they remembered, awareness of the Uplift
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TABLE 17

AWARENESS OF THE UPLIFT AT THREE PERIODS OF TIME

February Nov/Dec January
Awareness . . 1977 1978 1578
Not heard 40,9 41,3 : 42,2
Heard but not
understood ‘ 16.1 18.7 18.7
Heard and understood : 43,0 40.0 ;igli_
 fotal o 100,0 100.0 100.0
Total number 1450 550 509
Taken as a sign of
a coming earthquake:
Quite seriously : 21.5 26,0 16.7
Fairly seriously 33.8 3z.0 © o 35.7
- Don't know 5.6 7.7 5.4
Not very seriously 27.0 26.3 26.5
‘Not seriously at all 2.1 8.0 15,7
Total wﬁo heard and

" understood . 100.0 100.0 100.0

Total number : 768 1300 294
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was determined by asking all respondents if they remembered "hearing about

a bulge in the earth near Palmdale in the Mojave Deseft." After asking the
standard questions on what sclentists were‘saying the bulge signified and how
seriously they took the ﬁulge as an earthquake sign, we then asked two questions
relating the earthquake specifically to the Upiift.

Do you think the recent earthquake was the one some peoplé expected on
the basis of the Palmdale Bulge?

Now that we've had this recent earthquake, would you say that: The
danger from the Bulge is over, or the Bulge will cause more earthguakes?

These questiops are partially redundant with the earlier questions dealing in
more general terms with whether the earthquake was predicted and with the
interpretations being placed on it. But they were included because of our
special interest in the Uplift,

From Table 18 we see that only 8.5 percent of all respondents who
appreclated the possible significance of the Uplift assoclated it even tentatively
with the New Year's Day earthqﬁake, Most respondents categorically rejectéd
any association. Half reject categorically the conclusion that the danger of
earthqﬁakes from the Uplift is over as a result of the New Year's Day earthquake,
but 40 percent are unwilling to take a position on the second question., Close
to ten percent are_willing to entertain the possibility that the danger from
the Uplift has been relieved by the small quakg.

With the New Year's Day quake's epicenter placed in the Santa Momnica
Bay, one might assume that any connection with the Uplift would have been
easily dismissed. Because of the vagueness of the conceptions most people
have of the Uplift and of the advertised earthquake threa;, many did not make
such a dismissal. Even the small number in the sample who accept the implausible
connection rebresent a congiderable bédy of ﬁeople. -

In summary, the New Year's Day earthquake has had no apparent eiffect
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TABLE 18
THE RELATIONSHIP OF THE NEW YEAR'S DAY EARTHQUAKE

TO THE SOUTHERN CALIFORNIA UPLIFT

Percent of = - " Percent of
Relationship ‘ total sample heard
Was recent quake the one
expected on basis of
Palmdale Bulge?
Yes ’ : 3.1 . 5.4
Yes, but there may be others J 1.8 : 3.1
No : : 34.0 58,8
Don't know 18.9 32,7
Not heard of Bulge ’ 42,2 —
Total 100.0 . 100,0
Total number 509 o294
Now that we've had recent
earthquake:
Danger from bulge is over 1.8 ' . 3.1
Reéent quake may be the
one expected 3.7 . 6.4
Bulgé will cause more = _ B
earthquakes 28.9 50.0
Don't know 23.4 40.5
Not heard of Bulge ) C42.2 L -
Total | 100.0 | 100.0

Total number 509 - 294
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on the awareness of the Uplift or its general credibility as an earthquake
sign. However, significantly fewer people seem willing to assign it high
credibility.‘ The earthquake appears to have induced a more reserved attitude
toward the Uplift as an earthquake precursor., This earthquake is not generally
associated in popular thinking with the Uplift, though an unusually lafge
minority of respondents are unwilling to take positions on-questions dealing
with whether there is or is not an association. Although we have not asked
respondents to explain thelr answers, we find it plausible that the vagueness of
people's understanding concerning the Uplift and the ominous significance
attached tc it prevent this large minority from drawing the obvious conclusion
of no connection. Reduction in the number who take thé Uplift quite seriocusly
and large numbers of indecisive positions concerning the relationship between
the Uplift and this minor earthquake provide some consistency 1in the view of
how the earthquake affected awareness and appreciation of the Uplift,

Fear, concern, and expectation. In Chapter Three we reported that expressed

fear and concern over the prospect of an earthquake declined in the first half
of 1977 and remalned fairly stable thereafter, but that the disposition to
flee the anticipated site of an earthquake increased. If we compare responses
sodn after the earthquake with responses just a few weeks earlief, we observe
that expressions of fear in answer to each of the three questions increased
(Table 19). Each of the shifts is highly significant (Chi-square, 1 d.f., =
14,391, 12,534, 12,918, respectively; p <.001 for all three shifts). Similarly,
the sense of recently increased concern about a damgging earthquake striking
southern California increased significantly (Chi-square = 14.923, 2 d.f.,
P < .001). The evidence is consistent that the short-term effect of a moderate
but nondestructive earthquake was to intensify fear and concern over the prospect
of a damaging earthquake. |

When we compare the New Year's Day quake sample with the sample from

nearly two years earlier, the results are more complicated. For feelings
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TABLE 19

PERIODS OF TIME

February Nov/Dec. January
Type of fear or concern 1977 1978 1978
Feelings about experiencing
a damaging earthquake:
Very frightened 27.3 20.6 28.3
Somewhat frightened 35.4 30.7 35.9
Don't know .4 0 .8
Not very frightened 22.5 25,6 16,9
Not at all frightened 14,4 23.1 18.1
Total 100.,0 100.0 100.0
Possibility of damaging earth-
quake in near future:
Very worried 14.6 6.4 13.2
Somewhat worried 34.8 32,7 36.9
Don't know .3 s5 A
Hardly worried 24.3 27.8 26,1
Not worried at.all 26.0 32.56 23.4
Total 100.0 100.0 100.0
If damaging earthquake certainm,
would try to:
Get far away as possible 29.0 33.8 44,8
Don't know - 2.4 2.7 2.1
Find safe place near earthquake 33.6 33.3 27.9
Go on as usual 34.3 29.5 24,0
Be where earthquake would occur o7 .7 1.2
Total 100.0 100.0 100.0
In past year your concern about
damaging earthquake striking
southern California has: .
Increased “ 36.2 16.2 23,2
Remained about the same - 65,6 75,8 72,9
Don't know 0 0 0
Decreased 4.2 8,0 3.9
Total 100,00 100,0 100.,0
. Total number 1450 550 509
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about a damaging earthquake and worry over the possibility of a damaging
earthquake, fear and concern have simply returned to the level that prevailed
at the start of the investigation. We assumed that the flurry of near-
predictions and devastating foreign earthquakes during 1976 had railsed concern
to an unusual level, after which concern had slackened to a stable level.

If this assumption is correct, the New Year's Day earthquake was sufficient

to push concern back up to the same unusuai level. On the other hand, while
the number of people who felt that their concern had recently increased

was greater after the quake, 1t was still significantly less than in February,
1977 (Chi-square = 9,327, 2 d.f., p <.01). Fewer people had the sense of being
recently stirred than earlier. If we take both patterns seriously, eitﬁer the
fact that people had been throuph a periocd of more intense concern two years
earlier or thé fact that the stimulus this time was only a single event lead
them to underestimate the extent to which they had become fearful again.

The shift in the disposition to get away from the earthquake site exhibits
sti1l a third paftern. The shift following the earthquake is the intensification
of a moderate tfend that occurred after the first survey. We interpreted
Ithis trend as a growingrtendency not to accept a potentially damaging earthquake
as a routine event. This tendency accelerated at the same time that other
indications of earthqu;ke fear and concern were declining,:suggestiﬁg a
- reflective effect that develops more slowly than the arousal of fear and concern.
It is plausible to think of simple emotional effects as intensifying and declining
with passing events, while reflective effects are cumulative in nature, One
effect of the New Year's Day earthquake may have been to encourage further
refleétion, leading more people to recognize that a damaging earthquake should
be treated as an extraordinary event or crisis rather than an occaslon to be

approached routinely.
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e

If fear has been rearroused by the earthquake, it is because of a
significant increase in the proportion of respondents who expect a damaging
earthquake soon? Has.widespread discussion of the possible meaning of this
earthquake as the precursor to a larger quake been converted into a more wide-
spfead_anticipation of a serious earthquake scon, which in turn causes more
fear and concern? Table 20 presents the answers to the standard question used
in all surveys concerning the likelihood of -a damaging earthquake within
é year. Contrary to the assumption underlying the foregoing questions,
the expectation for a damaging earthquake appears ta have declined. rather than

increased since the last regular survey (Chi-square = 7.543, 2 d.f., p <.05).

Expectation is down also by comparison with basic field survey (Ghi¥square
53.784, 2 d.f., p <.001); g

At ﬁirét glance it appears contradictory that fear should rise while
the imminent expectation of a‘serious earthquake declines. Howe&er.fear shoul&
resﬁond to the conception of an event as well as to the imminence.ﬁith which
i§ is expetted. The spread of the conviction that a severe earthquake should
not be app;oached by confinuing with life as usual seems to say more about the
conception of an earthquake than about its imminence., The occurrence of a
quake that was not quite strong enough to do significant damage seems to ﬂave
awakenéd more people than before ro the realities of a severe earthquake.
But it is not immediately clear why the earthquake should have caused a net
decrease in the number of people who expect a damaging earthquake soon. Few
people interpreted the earthquake as a4sign that the danger of a destructivé
eafthquake was more remote tﬁan previously, while many interpreted it as a sign
that the danger was more immediate. Apparently many people's responses to
different questions have remained cognitively segregated. When focusiné.on ﬁhe 
meaning of the recent earthquake people reach one conclusion. When thinking

about the prospect of an earthquake in the abstract they reach a different
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TABLE - 20
EXPECTATION OF A DAMAGING EARTHQUAKE AT

THREE PERIODS OF TIME

February Nov/Dec. January
Expectation 1977 1978 1978
Definitely within the
next yvear 5.6 2.4 3.4
Probably within the
next year 38.3 33,4 28.9
Don't know 5.5 19.5 15.0
Probably not within
the next year 44,3 40.0 48,7
Definitely not within
the next year 6.3 4.7 4.0
Total 100.0 100.0 i100.0

Total number 1437 550 501
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conclusion, A plausible but entirely speculative interpretation would be that
fear can lead to denial, and that denial is easier when the question disembodies
the event from the context than when it is asked in explicit reference to the

meaning of a significant recent event.

The Predictability of Earthquakes

Scientific prediction., Throughout this examination of response to the

New Year's Day earthquake we have stressed the contribution of forecasts
and near predicﬁions to the setting in which the event occurred. 1f people
have become familiar.with the idea of earthquake prediction only during
the previous three 6r four years, any personal experience with successful or
unsuccessful prediction could modify the prevailing faith in prediction., If
we assume that the New Year's Day earthquake was substantial enough to
arouse emotions and provoke reflection, the failure to predict it might weaken
the‘COnfidence of‘some pecple in scientific earthquake prediction capability,

We includgd in the iInterview the standard pair of questions about
belief in scientific prediction capability at present and in the futﬁre.
A slight apparent decrease in faith in current prediction capability since
the previous survey does not reach the five percent confidence level and should
therefore be disregarded (Table 21)., But faith in future predictioa capability
did de;rease‘significantly bétweeﬁ the last regular interview wavye and thé.New -
Year's Day earthquake survey (Chi-square = 7.99%, 1 d.f., p * .01).

This palr of findings seems opposite té vhat might have>been‘expeCt§d.
The failure of scientists to predict a moderate earthquake seems tﬁ tell more
about the current state of scientific prediction than about its eventual
accomplishments. One explanation for the finding may lie Simply_in the proﬁortion
‘.of respondents who expressed faith in scientific prediction in'the two time frames.,

Before the earthqhake the community was close to consensus in expressing faith
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TABLE 21

FAITH IN SCIENTIFIC EARTHQUAKE PREDICTION

AT THREE PERIODS OF TIME

February Nov/Dec, January
Attitude toward prediction 1977 1978 1979
How accurately scientists can
predict earthquakes now:
Quite accurately 5.5 15.1 15.6
Somewhat accurately 36.4 43.1 37.7
Not too accurately 38.3 28,4 27,4
Not at all 18,1 10.7 13,8
Don't know 1.7 2.7 ‘ 5,5
Total 100,0 100,0 100,0
Total number 1450 550 507
How accurately scientists will
be able to predict earthquakes:
Quite accurately 42,1 53,3 444
Somewhat accurately 41.5 33.4 38.3
Not too accurately 9.1 6.2 " 6.3
Not at all 4.2 3.6 3.3
Don't koow 3.1 3.5 7.7
~ Total 100.0 100.0 100.0
Total number 1450 550 507
Were scientists and public
officials giving public all
information about earthquake
predicticens, or holding back?
Both giving all 50.1 36.4 46.2
Only scientists giving all 5.0 3.6 1.2
Only officials giving all 2.5 1.6 1.2
Both holding back 43,6 47.7 32.7
Don't know 8.8 10.7 18.7
Total 100,0 100,0 100,0
Total number 1450 550 507
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tﬁat somewhat accurate prediction would be achieyed eventually.l Consensus
pﬁhlics usually include many people who have not given much thought to the
question nor made up their minds independently. These arethe people who are
likely to have second thoughts when events seem to challenge their belief.
Faith in current prediction capability was much more selective and established
beliefs may be less vulnerable to minor events.

It is important to note that the shift after the earthquake is not a
simple linear decrease in faith in eventual prediction. There is no increase
in the ten percent whb were negative about prediction at the close of 1978;
The substantial drop in respondents who believe that earthquake prediction will
eventually be quite accurate is offset by increases in "somewhat accurately"
and "don't know" responmses. The effect of the unpredicted quake has been to
- replace certainty with unceptainty.

Is information being withheld? With over half the respondents expressing

belief that scientists can already predict earthquakes somewhat or quite
accurately and holding to that éonvictiqn after an unpredicted quake, one
might plausibly expect to find widespread suspicion that information was beiﬁg
withheld from the public. The question used in previous surveys was modified
to specify the period before the earthquake:
Before this recent quake, do you think that scientists and public
officials were giving all the information they had on earthquake
predictions, or were they holding back information?
It would be consistent with the persistence of faith in‘current predictroq
capaEility if the conviction that scientists and publiec officials ﬁad been
withholding prediction information from the pubiié were more prevélent after the
earthquake, But again, exactly the opposite is true. The proportion of
respondents who bélieve that both scientists and officials were telling all

that they knew before the earthquake increased substantially from 36 to 46

percent (Chi-sguare = 10,048, 1 d.f., p < .01). The decrease in proportion
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who believe that either or both scientists and officials were withholding
information is even greater, with the balancing change consisting of -an
increase in the number of "don't know'" responses.

Again, the shift, following the earthquake, of a substantial number of
previbusly suspicious people toward either uncertainty or a definite conviction
that all was told is difficult to understand. If the consequences of the
earthquake had been more serious, we might have expected increased expression
of trust in responsible leaders as part of community integration in a crisis.

The New Year's Day earthquake hardly seems to qualify as a crisis. Nevertheless,
if the augmented fear of a future earthquake was sufficient to provoke measurable
denial, expressed through a net decline in the imminent expectation of a damaging
earthquake, it may alsc have been sufficient to foster the abandonment of
divisive distrust in the interests of crisis unification.

It seems more likely that the grounds for suspicion were aired and
found wanting in informal post-earthquake discussion, though it is not clear
how this would have happened, _ .

Still another plausible explanation 1s that respondents gave a more
restricted meaning to the guestion becaise of the opening phrase, "Before thi;
recent quake," If we assume that suspicion generally applies to the withholding
of information about impending disaster, there is less likely to be suspicion
that information about relatively benign future events is being withheld.

If the question had been read as referring only to knowledge about the'coming

New Year's earthquake, the decreased expression of distrust would have to be
dismissed as an artifact. This explanation loses some credibility, however,

since it provides no explanation for the increased proportion of '"don't know'
responses, Both of the other explanations deal more adequately with the augmented
"ﬂqnft know"” response, since weakened conviction about a previocusly held

viewpoint often leads to uncertalnty before outright reversal of opinion takes
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place.

The pattern of findings concerning the effects of the New Year's Day
earthquake on faith in scientif;c prediction and trust that prediction
inforpation is not being withheld from the public contains several surprises.

We have speculated about the findings, not because we have confidence in any of
,thé suggeéted explanations, but because Fhe findings present a challenge
to the obvious that must be confronted, in later research if not now.

Folk signs. The principal rival grounds for anticipating an earthquake
-are the supposed folk. signs, of which unusual animal behavior, earthquake
weéther, and personal premonition are the major examples. If people felt
that they had personally been able to apprehend the signs that an earthquake
was coming when scilentists were not able to do so, the weakened faith in the
long-term prospects for scientific earthquake prediction might be part of a
shift toward greater reliance on folk signs. On the other hand, if people
were convinced that neither folk sipgns nor science foretold the recent earthquake,
tﬁe effect might be decreased faith in both grounds for prediction.

We already know that a mere eight percent of our respondents claimed
te have héd any idea that an earthquake was about to happen, and that the
majority of these people credited personal intuitions while seven peopie
credited wunusual animal behavior (Table 12). These references to quake‘signs,'
however, were secured in response to open—ended inquiry and were not related
to the extent 'to which people believed in folk signs, To complement these
items we asked the foliowing pair of questions, the first of which isrthelstgndard
. item used in four of the five previocus surveys:

As I read each of the following, please tell me if you think people can
use any of the following signs in their daily lives to tell when an

.earthquake might be coming: Unusual animal behavior; unusual weather;
premoniticns, instincts, or ESP: unusual aches or pains; any other signs?
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Prior to this recent quake, did you personally see or feel any of the
following signs which could have signified that an earthquake might be
coming? (same list as above) |

From Table 22 we see that tﬁe majoritf of people express bélief in

Iunusual animal behavior as an earthquake sign, and substantial minorities
~ believe in premonitions and earthquake weather. But relatively'few_people
claim personally to have perceived these signs.‘ In absolute numbers more
people claim to have noticed earthquake weather than animal behavior or
- premonitions. And relative to the number of believers, both earthquake
weather and promonitions were experienced by more people than animal behavior.
We were impressed by the growing faith in current scientific earthquake
prediction capability in the absence of new successes with earthquake
prediction, as reported in Chapter Three, It is clear from the present findings
that belief in folk signs does not depend upon their successful use in every
instance of an earthquake. from 83 to 91 percent of the believers in each of
the four folk signs continue to believe in spite of their not having observed the
sign prior to the New Year's Day earthquake,

The difficu1t§ with investigating the use of folk signs is that respondents
often "recognize' the presence of earthquake signs retrospectively, without
having antiéipated the earthduake. A partial check on how prevalent this
practice has been is provided by comparing answers to the direct question»about
signs in daily life with reasons glven earlier in the interview for anticipating
that an earthquakelwould‘occur. In the third column of Table 22 we have‘repqated
tﬁe frequencies with which premonitions and animal behavior were mentioned as:
they appeared in Table 12, but restated as percentages of‘the fotal samﬁle.

It is possible that one or two people may have mentioned earthquake weather
.or unusual aches and pains, but the numbers were too few_for separate coding,

Nearly four fifths of the recognitions of unusual animal behavior appear to have
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TABLE 22

SIGNS IN DAILY LIFE FOR PREDICTING EARTHQUAKES;:

BELIEF AND PERCEPTION

Percent who Percent who Gave as
. “ believe in perceived the reason for
Folk sign . . < s ;
the sign sign before anticipating
the earthquake
Unusual animal behavior 68,4 6.5 1.4
Earthquake weather 43,4 7.5 -
Premonition, instinct, ESP 43.8 5.3 4.3
Unusual aches or pains 8.8 1.2 -
Other signs 2,9 .8 ——
Base for percentages 509 509 509
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been retrospective, as were all ¢or nearly all of the references to earthquake
weather. This finding underlines the nonspecificity of '"unusual" animal
behavior and earthquake weather., On the other hand, the number of spontaneous
references to premonitions is rather close to the number given in answer to
direct questioning. This observation lends itself to either a sympathetié

or skeptical interpretation, The sympathetic interpretation would continue the
logie applied to animal behavior and weather. Whiie the latter appfehensions
were mostly retrospective and therefore of no use in forecasting the earth-
quake, a number of people did genuinely experience premonitions and therefore
anticipate the earthquake, The skeptical interpretation would be that it is
easier to deceive oneself about a completely subjective experience such as

a premonition than about the perception of an objectively observable and

potentially verifiable phenomenon such as some specific animal behavior or

" weather pattern. The objective anchorage helped people keep what they recognized

retrospectively separate from what they experienced before the event. Without
objective anchorage the separation was lost in the case of premonitions,

It is also possible that believers in animal behavior and sarthquake
weather Include more people who have some sophistication about science and
logic and are therefore on guard against retrospective distortions than the
believers in premonitions.

We have established that belief in folk signs can withstand fajlure to
perceive such signs in advance of a single earthquake and that most of the
recognition of folk signs, except possibly ;n case of premonitions, is retro-
spective rather than prospective. But we have not yet determined whether
the net faith in folk signs was affected by the earthquake following the New
Year's Day earthquake is in each case within one percentage point of what it

was near the end of 1978. Plainly the earthquake had no effect on these
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>beliefs. An apparent drop of five percentage points in acceptance of unusual
animal behavior as‘an earthquake sign does not reach the five percent confidence
level and should be ascribed to chance fluctuation, Hence our conclusion must

be that the belief in folk signs was not significantly affected By the earth-
quake, even though the overwhelming majority of believers failed to cbserve

the folk signs, even retrospectivély. In this respect folk signs and current
séien;ific prediction capability are alike In remaining unaffected by failure

to anticipate the earthquake on either grounds. OCnly the certainty of quite
a;curate eventual prediction by scientific methods has been brought into question

as a consequence of reflection on this unpredicted earthquake.

Action and Action Orientations

Common sense provides contradictory hunches about the effects of a not-
quite-damaging earthquake on personal preparedness and the demand for government
action., On the one hand there might be a lulling effect, In this ‘instance
the reports of increased fear and concern render the reasoning that leads to
this expectation imﬁlausible. On the other hand, if the earthquake is viewed
as a near miss, it could alert'pepple to the need for action. Thejnearby
damaging Santa Barbara earthquake had little effect of this kind on our respon-
dénts, but personal'experiencé may be more important than second hand experience,
even if less intense. But our earlier finding that personal experience with
earthquake loss but not mere éxpefienéé with earthquakes affects action responses
would call this egpectétiéﬁ intb qﬁestion. ‘Our evidence about response to tﬁe
New Year's Day earthquaké suggesfsiincreased fear and realism combined wiﬁhv
greétef unéertainty;’ Under various conditions this kind of response could lead
to increased viéilahce and AEmand for acctién or to &espair concerning the

possibility of effective action, The coupling of increased fear and a disposition
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to view this earthquake as the ﬁrécursor to a more disastrous quake with reduction-
in the prevalence of the wview that the destruétive guake will come.within a year
seems to fit better‘with the lattér expectation. In that case we should hardly
see a net increase in preparedness; and might even ﬁitness a decline in

conviction concerning the utility of public hazard mitigation measures. - It

should be clear from these famblings tha£ we have no basis for advancing a firm
statement of'expecpations concerning tHe effects of the New Year's‘Day

earthquake on.personal preparedness and support for public action:

Personal preparednesé. On Thursday, January 18, 1979, the Los Angeles

Herald Examiner published an editorial which read in part as follows:

The New Year's Day earthquake--and subsequent aftershocks--prompts
an editorial updating the advances in quake prediction--and damage-
limitation--techniques.

Needless to say, those techniques are far from precise. Scientists

are learning about quakes, but their forecasting capabilities are still

no more reliable than the president's economic forecasters, As a

result of which, the pragmatists in our midst have flooded us with

mail, wondering what to do when an earthgquake strikes.
The balance of the editorial outlined the steps recommended by the U.S.
Geological Survey, comparable to those included in our standard inventory
question. If the flood of lettersisindicative of a public mood, we should
find evidence that the level of personal and household earthquake preparedness
rose following the earthquake.

In order to sharpeﬁ the focus on the effect of the New Year's Day
earthquake we revised the wording of the main question and of the responses
from which respondents were to choose,

I'm going to read you a list of preparation suggestions that have been
made by various apencies and groups who are concerned with earthquake
preparedness, As T read each of the following, please tell me if you
had done any of these things in preparaticn before the recent earthquake,
or whether you have done these things since the recent earthquake and in

preparation for a future earthquake, or for some other reasons,

Respondents were asked to choose among the following answers: before the .
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earthqu#ke;and done invprébﬁrﬁtion Eﬁr a fﬁture earthquake; before Ehélearth—
quake.but done for'otﬁer feésgns; &iﬁée thé earthquake in.preparation'fof a
future earthquake; since thé earﬁhquake but for.other reasons; have no idea;
have no plaﬁ to do so. 1In order‘not“to complicate‘the choices unmanaggably
we omitted the explicit ppportunity to say that measures not taken ﬁere still
planned. "

In Tabie 23 we report what fespondents said they had done, but with
response categqrieé collapsed. Béqause very few people indicated any s£eps
they had taken sincé the New Year's Day earthquake in‘preparation for a future -
earthquake, we haveisimply listed numbers rather than percentages of respondents
éiving this responsé. To facilitate interpretation, we have liéted the measures
in declining order with respect to the number of respondents who héve taken
them in prepafation for a future earthquake, since the recent qﬁake. Although
the numbers are smail and raﬁk.oréers are subject to sampling fluctuations much
greater than the differenceS‘observea, we can not overlook the fact that the
three measures that are specifically concerned with family plans are in the
first three positions. Although only about half the‘respondents live in
households wifh children, the greatést numbef have respondad to the earthquake
by instructing childreh_on what t$ do in an eartﬁquake, Makihg fémily emergen;f
procedufes and plané for post—quake reunion come next in ocrder. Although the
more formal steps of atténding neighbofhood meetings and estésiishing neighbor-
ﬁood responsibilityvplans were not stimulated by the quake, there was some less
formal exchange of information and advice among neighbors, Only one pe;sdn
was stirred to iﬁéuire ab0u£ éarthquake insurance and ne one bought‘earthquake'
insurance because of the New Year's Day earthquake,

While‘very few-ﬁeople ciaim t§ have bgen stirred to action by the
earthquake, we can still .compare the state of preparedness as measured independently

before and after the earthquake. These comparisons are presented in Table 24,
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TABLE 23

PREPAREDNESS MEASURES TAKEN SINCE NEW YEAR'S DAY EARTHQUAKE

Number Percent
Taken since Taken Taken
Preparedness earthquake before since ‘Not
measure for future quake quake taken
earthquake
Instruct children what to
do in an earthquake 11 36.3 2,2 61.5
Family plans: emergency
procedures at residence 9 34.4 2.2 63.4
Family plans for reunion
after quake 8 13.3 2.0 84,7
Contact neighbors for
information 7 8.4 2,0 89.6
Rearrange cupboard contents 6 14,1 1.4 84,5
Have working battery radio 4 66.8 2.4 30,8
Have working flashlight’ 3 83.9 2,0 14,1
Store water 3 15,7 .6 83.7
Store food 2 29.5 ] 70,1
Have first aid kit 2 67.2 1.0 31.8
Inquired about earthquake
insurance 1 12,6 2 87.2
Attended neighborhood
meetings 1 1.6 .4 98.0
Replaced cupboard latches 0 10.4 .2 89.4
Set up neighborhood
regponsibility plans 0 4.1 o2 95,7
Structurally reinforced home 0 6.3 o2 93.5
Bought earthquake insurance 0 9,6 ¢ 90.4
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TABLE 24

PERSONAL AND HOUSEHOLD PREPAREDNESS MEASURES TAKEN

AT THREE PERICDS IN TIME

February Nov/Dec. January
Preparedness measure 1977 1978 1979
Have. a working flashlighta 71.5 75,2 85.9
Have working battery radio 54.6 58,9 69,2
Have first aid kit¢ 54.1 61.4 68,2
Store food 26,8 30,0 29.9
Store water 17.1 21.3 16,3
Rearrange cupboard contents 15,7 17.2 15.5
Replace cupboard latches 10.1 10.9 10.6
Inquired about earthquake
insurance 13.8 14,7 12.8
Bought earthquake insurance 12,8 14,0 9.6
Structural reinforcement of
home . 11,0 14,7 6.5
Instruct children what to do .
during an earthquake 28,2 36.2 38,5
Make family plans for reunion
after an earthquake 13,5 17.8 "15.3
Family plans for emergency
procedures at residence ‘24,8 34,0 36.6
Contact' neighbors and friends for
information and ideas _ 9,8 10.2 10.4
Set up neighborhood responsibility-
plans 4,0 4.0 4,3
1.7 2.0 2.0

Attend neighborhood meetings

a. Difference between Nov/Dec. 1978 and January 1979: Chi-square

18.091, 1 d.f., p < ,001,

b. Difference between Nov/Dec. 1978 and January 1979: Chi-square

11.582, 1 d.f., p < .001.

¢ Difference between Nov/Dec, 1978 and January 1979: Chi-square

4,934, 1 duf., p < .05.
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with meésures listed in our usual groupings. O0Of the sixteen measures, only
three show significant changes since late 1978, In spite of the clear
pattern in Table 25,'the significant changes do not apply to any of the leading.
items there. The numbers clalming to have taken any of the measures in response
to the New Year's Day quake are tco small to contribute significanﬁ differences
from prior rates, And it is possible that some of the people who jnstructed
their children or made family plans had done so earlier, but did so again
because of the quake, 1In the latter instance they would not have coﬁtributed
to a net increase in frequency,
The tﬁree.significant differencés occur within a single éluster of

measures. We have no ready explanatiog for the highly siénificantlinCrease

in the number of people who have working battery-operated raaios and working

flashlights, unless these are frequently given as Chriétmas gifts. The smaller
and marginally significant increase in possession of a first aid kit hardly
seems susceptible to the same explanation. Onlf three, four, and-two peoplé,
respectively, claim to have taken these measures since the New Year's Day
earthquake in preparation for a future earthquake. Regardless of the>reason
given, less than & quarter bf the observed increase can be explained by the
‘acquisition of these items since the New Year's Day earthquake. We can only
assume that some extraﬁeous event such as Christmas giving during the month of
December has boosted public preparedness sincé the previous sur;ey,~;nless we
assume that regorting’action rather than actual action was éugmented by‘fhe
earthquake. Removal of the face—saving opportunity to state than an action
not yet taken was still planned might have spuriously augmented fhé positive
answers. But if this were sp, it should have applied to most of the measures
and not just these three. Indeed, if shame over nonperformance were a
factor, it should have épplied more strongly to such items as instructing

children and making family plans than to such value neutral items as having a
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working flashlight. Hence we reject this explanation as implausible.

It is still plausible however, that reported possession of these items
was up without a corresponding increase in actual possession. These ate items
that can be "around the house" without all members being aware of them, If
the earthquake had stimulated some stock‘taking; someone might have rescued
flashlights and radios from drawers and cupboards where they were half forgotten,
and realized that the bandalds and other medical supplies in the bathroom
cabinet constituted a minimal first aid kit. Other items would not be equally
susceptible to discovery in the course of stock taking., If this interpretation
is true, itvwould signal a genuine increment of preparedness triggered by the
earthquake, Even though people had not newly acquired these items, by becoming
ayare of their availability in the household they were made ready to use them
in an emergency. Either this\explanatien or the Christmas-gift explanation
‘seems most plausible. . We regrét that it is not possible to choose between
them,

Whichever exblénation we prefer for the increased mention of flashlights,
radios, and first aid‘kits, we must conclude that the New Year's Day earthquake

vhad very little effect on personal and household preparedneés in general.
The quake affected how‘péople felt 550ut a more serious earthquake and changed
their feelings about what to do if an earthquake were imminent. Whilq the fear
‘may have been,tfanslated into someblimited stogk taking concerning preparedness,
it did not move people who had not dome so to take hazard mitigating measures .

in preparation for an earthquake.

-Disposition to move. Included in the background items for each survey
was the question:

Within the next 5 years how 1ikely is it that you will move from (named
community of residence) or beyond a three-mile radius from your present
home?
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TABLE 25

DISFOSITION TO MOVE FROM THE LOCAL COMMUNITY

AT THREE PERIODS OF TIME

Probability February Nov/Dec, January
of moving 1977 1978 1979
Definitely move 18,9 21.1 21.4
Probably move 25.9 28.5 24.3
Don't know | 5.1 3.1 5.6
Probably not move ' 29.4 26.0 31.2
Definitely not move 20,7 21,3 17.5
Total 100.0 100.0 100.0“
Total number 1450 550 519*

*The ten pecople who didn't know there had been an earthquake were asked

all background questions, but have not been included in other tabulations

in this chapter,
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In the basic field survey we asked people who thought they might move why ‘that

was so, and counted the small number who mentioned the earthquake danger

as a reason for moving. The followup question was not asked in rhe New Year's

Day earthquake survey because of time limitations. But it is still worth

noting whether there was any net increase in the number of people giving serious
consideration to moving following the first substantial and county-wide earthquake
in several vears. Trom the percentages in Table 25 it is clear that the dis-
position to move has been remarkably stable throughout the study pericd. There
are no differences among the three perieds of time that even approach sta-
tistical significance.

Attitude toward government '‘action. At various places in our total

investigation we have been imﬁressed with the tendency for people to look
toward the government to deal with earthquake preparedness, Support for
government action exceeds personal:and household preparedness, at least at this
verbal level, If the inertia or devaluation of personal éreparedness renders
it relatively insensitive to events, the reliance on governmeﬁt action might
make it more sensitive to events. Whatever effect the New Year's Day earthquake
had might be registered more clearly on attitudes toward government earthquéke
hazard mitigation measures than on personal preparedness.

Because of the known disposition of survey respondents to endorse govern-
ment programs to solye problems, we called for "investing lgzgg amounts of money" .
into the respective government programs. Although it was not included in all
surveys, the same question about four kinds of programs was includéd in»thé
basie field survey, the late 1978 survey, and the New Year's Day earthquake
survey. The results are presented in Table 26. Measures are arranged in descending
order of poﬁularity.‘ This order of preference remains constant for three periods
of time.‘ The two bullding safety measures are always more popular than the

two having to db with prediction and warning. Enforcing building safety codes
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TABLE 26

SUPPORT FOR GOVERNMENT SPENDING FOR EARTHQUAKE

HAZARD MITIGATION AT THREE PERIODS OF TIME

Measure and ' _ February Nov/Dec, January
" lmportance 1977 1978 ‘ 11979

Enforce building safety codes

Very important 64.5 64,0 44.6
Important _ 26,2 23.6 33.0
Somewhat important ' , 5.0 6.7 11.6
Don't know 1.3 -1.8 2.2
Not very important 1.7 2.4 3.5
Not important at all 1.3 1.5 5.1
Total . ' 100.0 - 100,0 1100.0
Loans to rebuild unsafe
structures
" Very important ‘ 48.4 42,9 33,8
Important 32.4 29.5 39.3
Somewhat important 8.7 12.9° 13.0
Don't know ‘ 2.3 2.7 3.5
Not very important 3.9 6.7 3.7
Not important at all 4.3, 5.3 6.7
Total 100.0 100.0 ‘ 100,0
New systems for issuing .
earthquake predictions
Very important 27,7 27.8 24.4
Important - : 37.3 35.3. 32.6
Somewhat important 16.4 18.2 - 16.5
Don't know 3.3 3.8 4.7
Not very important ' 2.1 9,6 12.6
Not important at all 6,2 5,3 - 9.2
Total 100,0 100.0 100.0
Prediction studles
Very important 26.1 25.6 21.4
Important ‘ . 32.2 23.3 - 28.5
Somewhat important 20.4 28.7 22.4
Don't know : 1.8 1.3 3.7
Not very important . 9.8 13.1 12.8
Not important at all 9.7 8.0 11.2
Total _ g 100.0 100,0 100,0

Total number 1450 550 509
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is viewed more favorably than making loans for strengthening buildiﬁgs, aﬁd
devising better systems for releasing warnings and predictions is preferred
to'prediction studies. But in all‘instances the balance is much more favorable
than unfavorable.

The significance of each change has been tested by dichotomizing the
distribution at the poinf that mést neariy creates equal parts above and below
the division. Between late 1978 and early 1979 there is quite a substantial ‘
drép from 64.0 percent to 44,6 percent in the proportion of respondénts who
say it is very important to spend large amounts of money on enforcement of »

39,380, 1 4d.f.,

bdilding séfety codes and building repairs (Chi-square
p < .001). The reduction from 42.9 to 33.8 percent who say spending on }oané
to rebuild or reinfdrcefunsafe structures before an earthquake is very important
is less substantial bu; still significant (Chi-square = 8.B98, l,d.f.;‘p < .01),
It is less clear whether support for the two kinds of measures involving
prediction has also declined., A small decrease in the number who say that‘
investing money for eéﬁablishing new systems for issuing scientific earthquake
predictions is important or very important from 63.1 to 57.0 percent is marginally
significant (Chi-square = 3.875, 1 d.f., p < ,05), And a trivial increase
from 48,9 to 49,9 percenf who find investment for prediction studies important
or very important is clearly notjstatistically‘signifi;ant°

The phenomenon here resembles that of the difference between faith in
current and eventual scientific earthquake pfedicﬁion capabhility, namely tha;
as views approach consensus they are more susceptible to disaffection on Fhet
basis of a disruptive event, Those who endorsed prediction studies were . .
already a selected group and their ?onvictions were‘not likely to be shaken
by an event of less than crisis proportions, But there may have been a band
wagon effect in the high rate of support fbr building codé enforcement as an

earthquake mitigation measure which was undermined in some fashion by the earthquake.
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Conclusions. Although the New Year's Day earthqgéke was taiéﬁrvery
much.in stride and was not experiénced with as much. fear as peoplé ascribe
to past earthquake experiences or exzpress over the prospect of a future
damaging earthquake, it aroused conslderable interest in the quake itself and its
possible significance in relatlon to the anticipation of a more destructive
quake in the near future. And it had an unsettling effect on several fairly
well established attitudes about earthquake matters. The quake apparently
undermined certainty about the significance of the southern California Uplift
as an earthquake precursor, the eventual accuracy with which scientists will
be able to predict earthquakes, and the value of the most popular earthéuake
hazard mitigation measures by government agencies. Fear of a future destructive
was intensified as was the dispositicn to se¢e a damaging earthquéke as a crisis
event, even though confidence‘thatthe.predicted destructive earthqﬁake would
come within a year declined, Altogether the evidence fairly comp;ehensively
refutes the lull hypothesis—-that an earthquake of near-miss intensity
lulls people into a false sense of security. At most the effect on persbnﬁl
and household preparedness was limited to some stock-taking with trivial
numbers of people reassessing family plans for coping with an earthquake. An
unsettling effecg rather than either a lulling or heightened=-vigilance effect
seems to describe the cousequences of the ﬁew Year's Day earthquake most
comprehensively. The unpredicted near-miss wakened many people to the reallza-
tion that a severe earthquake could not be treated as a normal occurrence and
that accepted views about earthquake prediction and mitigation were uncertain.
Since the quake was not a fearsome experience fﬁr most people, the increased
fear of future quakes was probably an indirect effect, brought on by the reflec-
tion and uncertainty provoked by the ear£hquake.

Although we cannot rule out alternative interpretations, the data

suggest the possibility that even the weak crisis atmosphere provoked by this
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earthquake may have produced some closing of ranks, some subjective movement

in the direction of community soiidarity. The significant reduction in suspicion
that scientists and officials were withholding predictive information before

the earthquake is a surprising findiné susceptible to this interpretation.

Since the quake was overwhélmingly recognized as not having been predicted,

while there was nc¢ reduction in the extent of belief in current earthquake
prediction capability, there is justification'for treating incipient solidarity
as one plausible but unconfirmed interpretation of the data,

In the course ¢f the analysis,‘ét least four other findings emerged,
mostly lending confirmation to findings already derived from other evidence in
the course of this investigation., First, the tendency to‘personalize under—
standing remarked earlier was noted again.- Although the total numBers were
small, more people claimed to have had a personal idea that the earthquake was
coming before it happened than claimed that the quake had beeﬁ‘predicted.
Second, there was widespread public concern over the meaning of the quake In
relgtion to the prospect of future earthquakes in southern California; In
the absence of authoritative attention to this question through the media,
people turned to rumor as the prime source forrideas to be used to interpret
the earﬁﬂquake.‘ Third; exposure to contradictory inferpretations of the earth—
quake's meaning did not foster skepticism toward all interpretatioms, and may
actually have augmented the diéposition to treat alternative 1nterpretations
with an open mind. '

Finally; a new observation of great importance emerged unexpectéaiy
in the course of analysis. When people explained why they did not consider
that this was an earthguake that had heen predicted, it became clear that many
if not most people were implicitly treating the near prédictions, forecasts,
and cautions they remembefe& as preliminary announcements., They assumed that

these announcements were intended to alert them to be listening for short-term
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warﬁings that would he forthcoming when the time for action was at hand..

‘Thig assumption would explain much. inaction, And since scientists and govern-
ment officials do not generally make. any such assumption, this finding exposes
an important realm of miscommunication and misunderstanding between authorities

and the public.
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"CHAPTER FIVE

THE FALSE ALARM EFFECT OF NEAR PREDICTIONS

A reason often given for delaying the relezse of earthquake predic-
tions and near predictions is the prospect of a false-alarm or cfy—woif
éffect. The aésumpﬁion is ;hat like the‘peasants who came to help the boy
who cried wolf, people will no longer respond to warnings of earthquakes or
other disasters if warnings have been issued once or twice with.no ensﬁing
catastrophe; The cry-wolf effect is taken for‘gfanted to such an ;xtent that
policy debatés typically weigh disillusionment as an assumed cost in assessing
‘the benefit/cost ratio from issuing a warning, rather thén quest ioning whether
the effect will actually oécur. The purpose of this chapter is‘to follow-up
the brief comments in Chapfer>Three>with a more compréhensive‘assessmeﬁt of
‘the hypothesized false-alarm effect.

Although‘we cannot test the effécts of a‘single dramatic féise alarm

with the présent daté, we can test the effects of what may be a slowly devel-

oping false alarm. The year 1976 in southern California was a year marked

by unusual media attentlon to the earthquake danger. News media'reﬁorted an
exceptional nuﬁber of disastrous earthquakes, of which the quakes in the‘
Pedple's Re?ﬁﬂiic of China, Guatemala, and northern Italy attracted the‘ﬁost
attention. Againét this background, there were three uﬁprecedeﬁted instances 
of earthquake pre&iction.ahd near prediction. Announcement of the southern
California Uplift in Feb;uary, James ﬁhitcomb's "hypothesis test" in April,
and extensive medié attention to the short term prediction by pseudo—geophy-

sicist Henry Minturn in November and December constituted three distinct
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earthquake alarms. But 1977 and 1978 were relatively quiet years so far as
disastrous earthquakes are concefned. In December, 1976, Whitcomb withdrew
his near prediction that an earthquake would occur by April, 1977. Minturn's
prediction was disconfirmed when December 20, 1976, came and went without a
significant earthquake in Los Angeles. No new predictions or near predictions
of moment were issued in 1977 and 1978, Only the southern California Uplift
remained as a threat, with periodic'reassessments of its extent and signif-
icance to remind the public of its existence and potential. As the months
passed without a significant earthquake in the Los Angeles area, the 1976
alarms might have progressively taken on the character of false alarms or at
least premature alarms. We shall examine more closely than in Chapter Three
the applicability of the concept of a slowly developing false alarm to the
shifts in public confidence from February, 1977, to November and December
of 1978.

An irregular panel design was emplﬁyed in gathering data on change
and stability. Besides the one new sample of 500 adults in each wave,
reinterviews were conducted with é sﬁbsample from the initial group in the
second and fourth followups, and with a second subsample from the initial
group in the first followup. In addition there were reinterviews &uring the
second followup wave with the new éample from the first followup. With these
data we can not only observe the trends in replies to a set of quéstians that
were included in each wave of inﬁérvieﬁs, but we can compare pecple who changed
with people who did not change on the bésié of infofmation secured in the
initial interviéhs. This éhapter will be devoted principaily to ghe latter
typé of analysis, identifving the kinds of people whose responses were most

likely to have changed.
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If we are to test for slowly developing false alarm effects, we must
first demonstrate that there were initial expectations that could be progres-—
sively disconfirmed by events., If the alarm was not taken seriously in the
first place, there would be nc meaningful test of a false alarm effect. It
is worth repeating here the critical question, which will also be a major
dependent variable, that was asked in the initial survey and repeated in all
fecllowup intervals.

Looking ahead, how likely do you'think it is that there will be a dama-
ging earthquake in southern California within the next twelve months?
Do you think there will: Definitely be a damaging earthquake within
the next year, Probably be a damaging earthquake within the next year,

Probably not be a damaging earthquake within the next year, or Definitely
not be a damaging earthquake within the next year?

A total of 43.4 percent of the samﬁle said there éithe% definitei§ of-ﬁrobably
wéuld be an earthqﬁaké during the ﬁext yeér.. These peaple registereau;
sufficiently definite expectaﬁion to\h#vé exﬁefienced disconfirmation by
Fabruary of March of 1978, and tc have éxperienced non—-continuous months of
disconfirmation by the ﬁime of our final wave in Novémber aneregeﬁEer of
1978. Many of this 43 percent may héve expecﬁéd the‘éarthquake in less than

a year, and may have been anticipating the event since February, 1976, or
more likely April, when the media firgt took the threat sériouély. For these
people the near predictions coul& héve turned into false alarms as early as

. during the interval between the basic field survey and the first follow-up

wave in late summer of 1977.

Theories and Hypotheses

The assumption that the extended ?eriod of'unfulfilled expectation
should lead to disillusionment and other false-alarm effects accords well
with common sense. But a closer examinétion fequires that we Specify nore

clearly the reasons for anticipating or not anticipating a false-alarm effect,
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In the course of specifying the reasons, we should .also establish the basis
for a series of hypotheses concerning differential ' susceptability to false-
alarm effects. The peasants in the folk tale exhibited consensus in disregar-
ding the shepherd boy's third plea for help. In real life we suppose that
some peasants would have disregarded the second call while others would still
have responded to a third or even fourth call.

Nonsupporting analogies. There are several partially -analogous situ-

.ations in which the commonsense false-alarm effect does not prevail. Therg
is anlimperfeét analogy to the practice of evac;;ting bﬁildings in responsé
‘to telephoned bomb threats. Hundreds if not thousands éf buildings have been
evacuated in the United Statgs in recent years, thoﬁgh only a‘triQiél frac-
ticn of the threats have been shown to have.any foundation. Yet %e cﬁntinue
to evacuate. Because of legal and political liability in case é';aiidhfhreat
should be ignored, building owners have aﬁ added incentive éo pfocéedrﬁith
evacuation. Furthermore, In a few dramatic instances buildings have Been
bombed. Nevertheless, evacuation is often costly and at leastvincoﬁvenient,
and the extent to which people accept the necessity to cooperate isvdifficult
to reconcile with a hypothesized false-alarm effect. |

In the Port Jervis study {Danzig, Thayer, énd Galanter, 1858), rumors
that the dam above the city had broken were rife for some time withouf people
acting on them. These first ruﬁors had clearly beenvdigconfirmed 5y the lapse
of time. But when a fireman travelled through ﬁown sfreading the rﬁmor anew
there was widespread evacuation. Rather than disillusioning people, the
earlier disconfirmed warnings may have heightened the readiness for eventual
response, They clearly must not have lessened readiness to aécept what pecple

mistook for an official warning.
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In cities subjected to wartime bombing people return to dangerous
locations and assume a superficially casual attitude toward the threat fol-
lowing a succession oflnear—miss experiences. But they have typically acquired
semi-automatic adaptive responses that enable them to respbnd effectively
when the danger is unusually great (ﬂécCurdy, 1943). In this and other
instances the false alarm or near miss may provide the occasion for-perfec—‘

" ting anﬁ routinizing response rather than leading to disillusionment.

There are many imperfections in the analogies we haﬁe cited. But the
" examples serve ;0 indicate tﬁat the assumption of a false-alarm effect cannot
be tﬁken for granted on empirical grounds. More direct‘evidence comes from
a Japaqese study (Ins#itute for Future Technology, 1978), conducted after
warningg about possible aftershocks to the January 14, 1978 IZu'eArthquake
had given rise to exaggerated rumors. Even though the rumors éaused‘unneées-
sary angiety and weré sdbsequently disconfirmed, most feople weré positive
toward publiciziné prédictions in the future.

Theories of the false alarm. The most powerful theoretical ground for

belief in a false alarm-disillusionment effect is reinforcement theory frpm
psychology. Neverthéless, it is not entirely clear that one would predict
disillusiomment on the basis of reinforcement theory after only cne or two
earthquake predictions had been disconfirméd. Strdng reinforcements are -
built up by a pattern of irregular :einforcement in which not all relevant -
'instances afe positively reinforced, and learning based in ifregular re;nforce-
ment is more difficult to extinguish\than iea:ning based on éonsistent rein-
forcemeﬁt. It is also not clear whether reinforcement theory is applicable‘
at all tqlthe earthquake prediction situation. Reinforcement theory generally
assumes repeated‘reinforcement ané repeated confirmation or disconfirﬁation.

The small number of critical events in the earthquake prediction scenario
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hardiy seem fo qualify.

Aﬂ examinétiéh of the éradifionél foik Ealé suggests that a crucial
element i; missing when false—alarm effect is equated with cry-wolf effect.
‘In thé folk tale theré were notlonly né‘wolves when the boy cried ouf, but
the boy kﬁew that there were no wolves. The tale is not primarily a stor&
of a¥arms that were disconfirmed, but a story of deliberate deception in
issuing an alarm. If the folk talé is a repository of accumulated folk wisdomn,
then trust or mistrust of the motives of the person who signals the alarm is
the critical variable in determining whether disillusionment occurs or not.

There are at least three types of theory that lead to a prediction of
no disillusiomment in case of just one or two false alarms. The first we

shall call value immunization theory, 1In Los Angeles, after Henry Minturn

had been exposed as a preténder to scientific credentials and the date of his
predicted quake (December 20, 1976) had passed uneventfully, there were some
newspaper items criticizing scientists for attacking Minturn on the ground
that it is bétter to be forewarned aﬁd prepared than to he unpfepared, even

if there is no quaké. The same attitude often protects vigiléntes whose
viectims ére found to be innocent. A deep moral conviction that the aims_are
morally righteous immunizes the actor from negative evaluation in éase tﬁe
results of the action are not as anticipated. We might call this a ﬁoralistic

anti-pragmatism. The tenet is that it is always good to do a good thing, -

no matter whether the effect is good at the time or not. If this theory is
correct and applicable, a strong belief in the importance and merit of earth-
quake preparcedness would neutralize the false-alarm effect.

A second type of theory, and the one we take most seriously, can be

called sensitization and rehearsal theory, Beliefs and behavior patterns

are learned gradually rather than instantaneously. The first reaction to
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hearing a certain type cf alarm is incomplete assimilation, failure to compre-
hend its full significance, and a tendency to treat it as information of, only
tangential importance. Full assimilagion and learning is facilitated by an
opportunity to reflect on the new information and its significance, an oppor-
tunity to act on the new information so that it becomes tangible rather than
abstract, and an incentiQe to act and reflect on the possibility of 'what if
it happened and we hadn't acted?" According to this approach, the false
alarm that is taken seriously makes the danger real for the first time so

that quicker and more automatic response is possible next time. Also, a
critical obstacle to responding to any new threat 1s uncertainty over what

to do and how to do it. The rehearsal, like a drill under realistic conditions,
helps to answer fhese questions and reduce the seriocusness of the obstacles

to action. -

A third theory 1s relative gratification. TFor persons who greatly
fear danger, failure of the danger to materialize is sufficient relative
gratification to counterbalance the costs including wasted adaptive behavior
and unproductive anxiety. For example, after southern California brush fires,
survivors who lose their homes are often quoted és saying that since they and
their families got out alive, the loss of the house is minor by comparison
to this blessing. \

While gach of these theories has been noted only superficially, andr
éach would lead to a somewhat different predicted effect in the earthquake
situation, there are sufficient grounds here for careful attempts to‘estab;
lish whether there is or is not a false-alarm effect under various conditions,
and to ferfet out the mechanisms that account for whatever effect is obéérved.

Hypotheses of differential response: predisposing conditions. Drawing

upon the foregoing theories and analogies and other sources, we have formulated

a series of hypotheses concerning differential susceptibility fo a false-alarm
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effect. . Not all can be tested using our data. But they are listed in the
interest of stimulating further thought and research on this important ques-
tion. Two sets of hypotheses concefning the mechanisms in change will be
examined, The first set identifies predisposing conditions, on the assump-
tion that people vary in their predisposition to change when subjected to.a
common‘change—disposing experience. The second set identifies the causally
effective aspécts of gxperience that might precipitate the observed changes.

‘PredisposingIcoﬁditions:‘a.) feople who distrust ‘the sourcé or agency
of the warning aré.especially'likely to experience disillqsionment in the
event of a false alarm. This hypo;hesis is inspired by analysis of the cry-
wolf tale, with the obvious insincerity of the boy who cried wolf. ‘A question
in the initial sﬁrvey on whether‘scientists and public officials are holding
back information and whether they are doing so out of self-interest.is our
indicator of trust ana distrust:

b.) People who initially hold very strong‘béliéfs in the rightnéss
and‘imgortance of earthquake preparedness are less likély than peoéle who do
not share such convictions to .experience diéillusionment in the evéﬁt of a

false alarm. This hypothesis is based on the value immunization theory

‘discussed previoﬁsly. Queétions in the initial survey dealing with the. -
importance of government preparedness and altruistic concern for classes
of poteutialiéarthquake victims could provide a‘basis for testing this
hypothesis.

'c.) People who fear earthquakes intensely are less likely than chér
people to experience disillusionment in the event of a false alarm. This

‘hypothesis is based on the relative gratification theory, also discussed

earlier. The index of fear based on answers to the three questions on fear and

concern will be used in testing this hypothesis.
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d.) Peopie who are initially ambivalent about the warning are-more
1ikely to experience disillusionment in the event of a false alarm'than-peﬁple
who are firmly convinced. The assumption here is not merely that people with.
initially strong convictions will continue te believe in the warning, théuéh
with possibly legsened conviction, but that they will retain theif sﬁrongr
c&nvictions. This hypothesis applies a widely held theory that firmly héld

‘beliefs and attitudes aré‘more stable than weakly held beliefs and ;ttitudeé.
An egample of its use is the hypothesis that defectors from social movements
~are most often adherents whovwefe initially only half convinced ofrthe value ’

of‘tﬁe movement cause {Toch; 1965).

Coﬁsideration of this fourth hypothesis underiines the observation
thatvqne can approach the false alarm probleﬁ as a distinctive phenomenon.
or as an instance of the more general problem of the stability of attitudes
and beliefs. The first three hypotheses were derived from the more specifie
consideration of response to disconfirmstion of an aiarm, though the reaséning
can be resﬁated in mére genéral terms. The fo;rth hypothesis; howgver, is
clearly based on a more general consideration of the conditions that contri-
bute to stability and instability of a wide range>of beliefs, of which accep-
ting a warning is only one. The remainder of the hypotheses are similarly
derived from broader theories, deemphasizing the distinctiveness of the false
alarm effect. .

e). People with less prior earthquake experience are more likely
to experience dissillusionment in the event of a false alarm th#n peop}g with
more experience. fThe~assumption is that prior experience with earthquakes
leads people to form relatively stable expectations that are not easily upset -
by a single disconfirmation, while people without experiéncé have no such

stable anchorage for their convictions. The battery of earthquake-experience
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questions, combined into several‘indicés of experience, prqvides the means
for testing this hypothesis.

This hypothesis may be inapplicable to the current data and the
situation from which they were drawn. Experience with earthquakes is-dif-
ferent from experience with predict;ons and warnings of earthquakes to come.
The latter type of experience would be most relevant to the h&pothesis since
it is belief in earthquake prediction rather‘than in the eventual occurrence
of. an earthquake that is at'issﬁe. But no one has had the opportunity to
" gain experience with scientifically—bésed predictions because none has been
publicly released in the United States. All that we can test is the weaker
hypothesis that experience with earthquakes contributes to the stabilization
of beliefs and attitudes concerning earthqﬁakes and that this effect is gener—
alized to the unfamiliar topic of earthquake prediction and warnings.

f.) People who are less informed about earthquakés*are more likely
to experience disillusionment in the eveﬁt of a false alarm than people who
are better informed. The rationale is similar t§ the argumenf for the preceding
‘hypothesis. Questions that assess people's awareness of the earthquake
prospect can be used in testing this hypothesis. Again, information about
earthquake prediction would provide a more decisive test than information
about earthquakes in general.

g.) People who are dependent primarily on word cf mouth for their
information and attitudes are more likely to experience disillusipnmenf in the
event of a false alarm than people who rely more on public or formal media
éources. The: assumption here is that with relatively responsible and profes-
sional control of the media, rumor is more likely to spread by word of mouth_
than through the media. Hence,,wordwof mouth is likely to be more volatile
and responsive to such events as disconfirmation. Questions on the chief

source of information about earthquake predictions and near predictions were
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included in the initial survey, and people can be classified and ranked -
according to the relative importance of word of mouth and other information
sources,

h.) People with low commitment to the local community are more likely
to experience disillusionment in the event of a false alarm than people witﬁ
stronger commitment. The assumption here is that community involvement and
commitment are stabilizing forces, dampening what might otherwise be wide
.swings of opinion concerning the future of life in the local community. The
index of community involvement was computed from six items of information
secured in the initial interviews,

Hypotheses of differential response: causally effective aspects of

experience. If there is a general decline in belief in the prospect of an
earthquake or in earthquake prediction as the result of a slowly developing
false alarm, or if there are substantial numbers of individuals who exhibit
such declines, it is still necessary to, identify the causally effective aspects
of the false-alarm expérience. Each of the following hypotheses specifies

one of the potentially causally effective aspecté. Although the question in
each instance concerns the mechanism of change, the hypotheses must be for-
mulated with reference to individuals. The assumption in each case is that

we can distinguish between persons who are subject to the mechanism in question
and persons who are not, and that change will occur among the former more

often than among the‘lafter.

The hypotheses divide first of all into two groups. On:the one hand it
may be the personal awareness th;t a prediction-or warning has been discon-
firmed that leads te disillusionment. Not everyone may have realized that a
disconfirmation has taken place, or gained a clear undefstanding o£ a specific

instance of disconfirmation. Hypotheses i, j, and k apply this prémise.
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On the other hand, the loss of conviction may come from the fact that less
is being said and heard about the prospect of a damaging earthquake than
previously. Hypotheses 1 and m incorporate this premise. Under the first
premise, the false alarm effect may be produced by a single event that dram-
atically and decisively disconfirms the alarm. On the other hand, also under
the first premise, the false alarm effect may be produced by a sort of creeping
disconfirmation. Hypotheses i and j incorporate the former assumption and
hypothesis k incorporates the latter.

i). feople who remember that James Whitcomb made and later withdrew
a near prediction in 1976 are more likely to have experienced disillusionment
than people who do not remembef that this happened:

j.j People who remember that Henry Minturn made a predigtion that was
disconfirmed by failure of tne quake to ‘occur when piedicted‘are more likely
to have experienced disillusionment than people who do not remember this
sequence, Two quesﬁions-were included in the final wave interviews ior the
specific purpose of testing these twn hypotheses. FEach question asks 1f
people remember one of thése kinds of happenings,rand determines whether they
remember anything of the associated évents,: 7

k.)  People who have changed their views about the Uplift overvan
extended'pefiod pf.time are more likeiy‘to have experienced disilluSionnent.
With appropriate controls and cautioms, thg question of subjective change )
mentioned earlier can bg‘used in testing this=hyno;hésis.

+1.) People who sense that media covérage‘of the pdssibiiity of a
‘damaging eafthquake in southern California has declined are moré likely'no
hnve experienced disillusionment.

m). Penple nho sénée that word-of-mouth discussion of the poséibility

of a damaging earthquake in southern €alifornia-has declined are more likely




- 231

to have experienced disillusionment. As before, these questions distinguish
reliance on formal media from reliance on word of mouth. Two questions in -
the final wave interview ask specifically whether media coverage and‘falk with

family and friends, respectively, has been more, less, or the same as formerly.

Findings : ‘ '

A conclusive test of hypotheses concérning a false-alarm efféct would
require the issuance of two or more alarms of equal inténsity and pétential
credibility, at separate intervals of time,iand under conditions that wer;
otherwise equivalent. It would be necessary to measure response to each of
the alarms for quantitative, and possibly qualitative, comparison, We cannot
satisfy the first set of conditions adequately, but we can use our éontent
analysis of media attentiom to earthquake topics to assess impressionisﬁiéaily
the intensity of the notices and the comparability of circumstances., We do
not have data indicating :esponée to. the original warning announcementslin
1976, but wé can observe the trend éf'responses for nearly two years beginning
one year after the‘ffrst announcement, The concept of the slowly developing
false alarm provides whatever justification there i; for thisvprocédure.

The conditions for a slowly develcping false alarm-appeérvto have been
present;—announcement of the Uplift, couﬁled bylrepeated dedlarations that.

Los Angeies Codnty was overdué‘for a gfeat eartﬁquake and reports on the
rapidly dévelopingiscientific ear;hquake predictionvpapébility,‘lé;ding nearly
half the popﬁlétionAto expeﬁtla damaging earthquaké_within a year, followed.

by an extended ﬁeriod'of seismic inactivity.-

Trends for several variables over the two-year period, using only the
samples of neﬁ subjects each time, were examined in Chapter Three in ofder

to judge whether the anticipated false-alarm effect occurred. Substantial
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declines were observed between early 1977 and mid 1977 in the e?pectation;of
"a damaging earthquake within a year, in expressed féar and concern over a.
futurq damaging earthquake, in reporting a recent increase in concern over the
eafthquake prospect, and_in willingness to have uncertain predictions released
.to.the public. For the remaining year and a half, including the period during
which the one-year expectation would have been objectively diéconfirmea,

these variables remained relatively stable. In the separate survey conducted
directlyvafter a moderate earthquake (magnitude 4.6) struck the areé‘on New
Year's Day, 1979, reports of‘increased fecent concern rose again significantly,
but not to the original level. 7Trends in personal and household preﬁared—
ness for the 21 months were ambiguous, but there appears to have been a spurt
followed by an offsetting decline and only minor fluctuations thereafter. Other
vafiaﬁles underwent no significant chapge during the two-year period. These
included the measure of:awareness‘and appreciation of the Uﬁlift, and belief
that scientists and public officials were withholding information from tﬁe
public. Two variables exhibited changed in‘directioﬁs opposite to what might
‘be expectedlin.case of é false alarm. Estimates of the accuracy with which
scientists ;an‘p;edict earghqgakes at present lncreased significantly between
early and mid 1977 and possibly again between early and late 1978. Faith in
the eventual accuracy of scientifi; earthquake prediction suffered a significant
-setback to. the early 1977 level immeaiately after the unpredicted New Year's
Day earthquake of 1979, but not during the slowly develdping false alarm‘
ﬁefio&. -

Thgse findings hardly constitute consistent evidence for alélowly

developing. false alarm effect. The reverseé pattern for faith in scientific
earthquake prediction is difficult to reconcile with the anticipated false

alarm effect, especially since it was at least partially responsive to scien-
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tists’ failure to predict a moderate earthquake. Most of the variables that
do conform to expectationbshow an early short-term drop.rather than the antici-
pated long-term or delayed decline. Hence our preliminary doubts about the
certainty of a false alarm or cry-wolf effect in case of an unconfirmed or
disconfirmed earthquake warning are reinforced. Nevertheless, some individuals
may have experienced the events as a false alarm, even though the pattern was
not prevalent. Two of the variables for which change occurred in the predicted
direction merit closer examination, Since level of fear is an important
independent variable in the analysis, we shall not complicate matters by
treating it also as a dependent variable,
The ﬁording for the question on earthquake expectation has already
been presented. Beside the significant drop iﬁ expectation between early
and mid- 1977, followed by fluctuation aroﬁnd a horizontal trend line, this
variable exhibited another kind of change. The number of people saying they
.didn't know whether a damaging earthquake was likely or not followed an ascen-
ding trend line throughout the two years. 'Don't know" responses increased
significantly between early and mid 1977 and again from early to mid 1978,
Perhaps the more authentic false alarm effect is continucusly spreading uncer-
tainty rather than outright reversal from belief to disbelief,.
Complementing the question on expectation was the question dealing
with affect,
During,£he past year would you say your concern about a damaging earthquake
striking southern California has: Increased, Decreased, or Remained abput
the same? . ‘ ‘
In order to broaden the basis for the analysis, we include& awareness

of the Uplift and thelindéx of personal and household preparedness, even though

they did not exhibit false-alarm effects in the aggregate.
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Predisposing conditions. For testing the specific hypotheses about

susceptibility to false alarm effects, we used a sample consisting of 425
subjects who were first interviewed in early 1977 and reinterviewed in mid
1977, and repeated the test on a second subsample from the early 1977 survey,
who Were‘reinterviewed in January, 1978. The general procedure followed was
to divide the sample-into two subsamples ‘according to subjects' replies at
time one on the independent variable, and then compare the two subsamples

for the amount and direction of change in the dependent variable between time
one and time two. The procedure for operaticnalizing the first hypothesis
can serve as an example. '"People who distrust the source or agency of the
warning are more likely to éxperience disillusionment in the event of a faise

. alarm.” Respondents were divided into high trust and low trust subsamples,

according to whether they felt scientists and officials were Withhoiding
information from the ﬁublic when first interviewedrin early 1977. Within

each subsample we recordéd the distribution of people whose expectation for

a damaging earthquake within a year increased, was unchanged, and decreased.
The hypothesis‘would be confirmed if significantly more respandents repofted
reduced expectations éf an earthquake among the low trust subsample than among
the high trust subsample.

A second procedﬁre was'also'followéd, incorporating a slightly differeht
asgumptioq. The first procedure rests on the assumption that false alarﬁ.
effects'sﬁould'be pfodgcedaamong regpqndents who were initialiy‘skegticél
by increased skeptiéism concerning therlikelihood of,anlearthquake,.as Qell'
as among those who initially expegtéd aﬁjearthquake. The second_proéedufe
réSts'on the assumption that only respondents who initially accebted theue;;th—
quake prospect shoﬁld exhibiﬁ‘faise-alarm—induced disillusionmenf. .The second

procedure can be illustrated using the same hypothesis, The high trust and
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low trust subsamples were reduced in numbers to include only respondeﬁts'ﬁho
said there definitely dr probably would be an earthquake at time one. We
then compared the percent‘inleach ;educed subsample whovstill exﬁected an
earthquake at time two., The hypothesis would be confirmed if significantly
more respondents still‘expected‘an earthquake at time two among fhe»high
trust subsample tﬁan among the low trust subsample,

Not a}i the h&potheses were suitably operationalized, but we have used
seven variablés to test several of them. The six-item index of favorability
toward science and the questién whether public officials and scientists
are telling the public all they know about earthquaké predictions are both
relevant to trust, as used in hypothesis a. The index of favofability toward
public release of earthquake predictions, the index of earthquake fatalism,
and agaiﬁ-the index of favorability toward science assess the positive impor-
tance of earthqqéke ﬁrediction, as incorporated in hypathesis b. The three-
item index of fear and concern corresponds well with the Independent variable
of garthquake feér in hypothesis ¢. The ;ndex of earthquake experienqefis
appropriatg for h&pothesis e, and the index of community attaéhment for hypo-
thesis h.

The first procedure for testing the hypotheses 1s illustfated in Table
using the independent variable of favorability toward science. The four sets
of reéponses listed in the left margin were cross tabulated between time one

and time twoe. Each cell in the cross tabulation constitutes an increase,

decrease, or lack of change from time one to time two. These cross tabulations

were made separately for respondents with more and less favorable attitudes
toward science. If the hypothesis is correct, there should be substantially
less decrease in recently changed concern, in earthquake expectation, in.

awareness of the Upiift, and in earthquake preparedness among respondents wha



236

TABLE 1

CHANGED EARTHQUAKE RESPONSE BY INITIAL
FAVORABILITY TOWARD SCIENCE

February to August 1977 February 1977 to January 1978

Response and

direction of Favorability toward science Favorability toward science
change

Low High Low High

Changed concern:

Increased 7.5 7.9 7.6 11,2
Unchanged- 64,6 65,5 60.5 55.9
Decreased 27.9 26.6 31,9 32.9
Total 100,0 100.0 ~100.0 100.0
Total number 147 267 - 157 286
Earthquake expectation:f
Increased 19.7 21.5 22.1 19.4
Unchanged 51.4 52.5 46,1 54,1
Decreased 28.9 26.0 ‘ 31.8 26,5
Total 100.0 100,0 100,0 100,0
Total number 142 265 154 283
Awareness of the Uplift:
Increased 29,7 27.0 38.0 28.0
Unchanged 42.6  46.4 44.3 49,8
Decreased ' 27.7 26.6 17.7 22,2
Total | 100.0 100.0 ' 100.0 100.0
Total number 148 267 158 289
Earthquake preparédness:
Increased : 36.5 41,6 , . 50.0 39.8
Unchanged ‘ 50.0 ~ 47.9 37.3  43.9
Decreased . . 13,5 10.5 12.7 16.3
Total 100.0 100.0 100.C¢ 100.0

Total number 148 . 267 ‘ 158 289




237

were initially "high" in favorability toward science than among respondents
who were "low." The observed differences are trivial, far short of statis-
tical significance, and inconsistent in direction, The null hypothesis cannot
be rejected and the relevant false-alarm hypothesis is not supported.

Findings for five of the remaining six independent variables are similar
to those in Table 1, so we will not take up space in this report by repro-
ducing all of the tables. None of the false-aiarm‘hypotheses that we were able
to test was confirmed by the data. The second procedure was also applied to
the seven variables, and again produced no consistent or statistically signif-
icant confirmation for the hypotheses.

The only significant relationships ylelded by this entire set of tabu-
lations relate the‘earthuake fear index as an independent variable to change in
the perception of personally changed concern over the prospect of an earth-

quake (Table 2). The relationships for both intervals of time are highly

significant (Chi-sduare 15.715, 2 4.f,, p & -001, February to August, 1977;
Chi-square = 34.005, 2 d.f., p& .001, February, 1977, to January, 1978). But
the relationships are not in the predicted direcfion. They support, rather,
a hypothesis that a high fear condition is less attainable than a low fear
condition, more subject to both‘perceivéd increase and perceived decrease
during an interval of five to eleven months. There is no comparable evidence
of instability with respect to earthquake expectation, awareness of the Uflift,
or eafthquake preparedness. So the finding has rather limited relevance for
the broader assessment of a false-alarm effect.

One explanation for the negative findings could be that the indicators
are inappropriate or insufficient. This seems unlikely, howéver, sincé all

the items and indexes have been used with meaningful results in other analyses.

A second explanation could be that the indicators, while generally valid, are
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TABLE 2

CHANGED PERCEPTIONS OF CHANGED EARTHQUAKE
CONCERN BY INITIAL LEVEL OF EARTHQUAKE FEAR

Perception of February to August 1977 TFebruary 1977 to January 1978

changed earthquake

Earthquake fear Earthquake fear

concern ,
Low High Low High
Increased 5.1 10.6 7.4 12.9
Unchanged 72.9 55.0 70.0 41.9
Decreased 22.0 34.4 22.6  45.2
Total - 100.0  100.0 100.0 100.0

Total number 236 189 270 186
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not the appropriate operationalizations for the variables in the hypotheses.
For example,.if people believe tﬁat info;mation should be withheld from the
public for their own good, believing that _‘i'nformatidn‘ is being withheld would
not necessarily indicate distrust. But most of the indicatprs appear to be
plausible expressions of the variables in question, A ;hifd explanation could
be that the reasoning behind the hypotheses is faulty. This is likely to be
so, in specific instances, such 2s the possibility that high fear is condugive
to instability of perceived affect and posﬁibly to anxlous denial, rather than
the hypothesis originally proposed. However, it alsc seems unli_kely_ that the
~ reasonlng has been so consistently erroneous as to account for the complete
fange of negative findings. Finally, the negative findings might be explained
on the bésis that no falsehalarﬁ effect has actually taken pléce here, so the
changes in expectatipn and perceived concern reflect other processes. In
light of the massive disgconfirmation of all hypotheses, and the serious ques-
tions already raised about a fglse alarm effect, this explanation is tentativély
accepted as the most credible.

Causally effective aspects of experience. Hypotheses in the second

set depend on correlative changes dﬁring the interval under investigation
rather than attitudes and characteristics at the start of the interval. In .
the final survey respondents were asked the following‘set'of questionss:

" During the past year or two, do you happen to remember hearing about
an earthquake prediction for the Los Angeles area which was later
withdrawn? .

During the past year or two, do you happen to remember hearing about
an earthquake prediction in the Los Angeles area that didn't happen?

Now, a question about television, radic, and newspaper coverage.

Compared to a year or two ago, do you think there has been more, less or
about the same amount of coverage on the possibility of a damaging earth-
quake striking southern California?
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.Now, let me ask yoﬁ a queéﬁion about topics of conversaﬁion among you;

your family, friends, or co-workers. Compared to @ year or two ago, had

there been more, less, or about the same amount of discussion (among

you, your family, friends, or co-workers) concerning the possibility of

. @ damaging earthquake striking southern California?
The general respouse to these four qﬁestions was reviewed in Chapter Two.
Ansﬁers to the first two questions referred to scattered and vague announce-
ments, so it was decided to combine responses to the two questions. Thus we
campared respondents.who remembered either a disconfirmed or withdrawm predic-
tion with respondents who did not remember either. Because the majority
thought media coverage had declined and informal discussion had declined,-in
each instance we compared'respondents who reported a decline with all others.
The procedure followed in testing hypotheses is similar to that employed in
Téble L.

Seven responservariables have been iﬁcluded in the aécompanying taBles.

The fear index and the view of scientists and officials as withholding or
releasing all information did not vary between the first and last survey within
the respective independent variable categories, so no further aﬁalysis of
these as fespbnse vafiables was carried out. The hyporhesis is tested in
each instance by comparing the last two columns of Table 3. For convenience
in reading the tableé, categories have been arranged so that the hypothesis
is confirmed if the percentages at the top of the distribution are larger
(mofe positive, less negative) in the right~hand ceclumn‘and percentages at.
the bottom:of‘the distribution are larger-im the 1ef£-hand column.’ Each
hypothesis will be stated in words, and the findings discussed, based on
comparison between the February, 1977, and November/December,‘1978, surveys.
We have ﬁot‘subjected the differences to test of statistical significance, and

it will soon be obvious that few would qualify as significant. The strategy

1s rather to look for consistent differences in hypothesized directions.
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' TABLE 3
CHANGED RESPONSE BY PERCEIVED CHANGE IN
MEDTA COVERAGE OF EARTHQUAKE TOPICS:
FEBRUARY, 1977, TO NOVEMBER/DECEMBER, 1978

Media coverage is: Change when '

Type of response less or dk same Or more media cov. is:
Feb, N/D Feb. N/D Less, Same,
1977 1978 1977 1978 dk more

Changed concern:

Increased 33.6 13.8 29.3 19.5 -19.8 - 9.8

Same, don't know 62.6 76.3 67.0  76.3 +13.7 + 9.3

Decreased 3.8 9.8 3.7 4.2 + 6.1 + .5
Total 100.0 100.0 100.0 '100.0 0.0 0.0
Total number 131 131 215 215

Earthquake expectation:

Will be 45.8 37.2 39.5 36.3 - 8.6 - 3,2

Don't know 5.4 10.1 5.6 6.5 + 4.7 + .9

Will not be 48.8 52.7 54.9 57.2 + 3.9 + 2.3
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number . 129 129 215 215

Awareness of Uplift:

' Relevant 29.8 33.6 29.0 36.9 + 3.8 +7.9
Understood 20.6 24,4 17.5 18.9 + 3.8 + 1.4
Heard 18.3 20,6 18.9 24.9 + 2.3 +6.0
Not heard 31.3 21.4 34,6 19.3 - 9.9 -15.3
" Total 100.0 100,0  100.0 100.0 0.0 0.0

Total number 131 131 217 217

Scientists predict now:

Q. and 5. accurately 41.2 59.5 47.9 57.6 +18.3 + 9.7

Other answers , 58.8 40.5 52.1 42.4 -18.3 - 9.7
Tetal 100.0 100.0 100.0 100.0 0.0 0.0
Total number 131 131 217 217

Scientists predict future:

Q. and 8. accurately 82.4 88,2 86.3 87.4 + 5.8 + 1.1

Other answers 17.6 11.8 13.7 12.6 - 5.8 -1.1
Total 100.0 100.0 100.,0 100.0 0.0 0.0
Total number* 119 119 182 182 .

llow certain to relsase '

predictions:

Other answers . 30.5 27.5 . 36.9 . 29.5 - 3,0 = 7.4
Quite sure 37.4 31.3 36.4 30.4 - 6.1 -6.0
Definitely sure and . ‘
shouldn't release 32.1 41.2 26,7 40,1 + 9.1 <+13.4
Total ‘ ' 160.0 100.0 . 100.0.. 100.0 . 0.0 0.0
Total number 131 131 217 217

Earthquake preparedness: S
High 58.0 72.5 50.3 72.4 +14.5 +22,1
Low 42,0 27,5 49.7 27.6 =14.5 =22.1

Total 100.0 100,0 100.0 100.0 0.0 0.0
Total number 131 131 217 211 ‘

#Respondents who said scientists can now predict earthquakes quite accurately
are ommitted to avoid redundancy.
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People who perceived a dccrease in media coverage of earthquake topics
are more likely to have experienced decreased concern over the earthquake pros-
pect and less likely to have experienced increased concern than people who
perceived that media coverage was unchanged or increased. This relationship
is confirmed. 1In both groups, fewer people at the second time period said
their concern over the earthquake prospect had recently‘increased, but the
decline was greater among people who thought media coverage had declined.

People who perceived a decrease 1in media coverage of earthquake
toplcs are more likely to have expérienced decreased conviction that a damaging
earthquake is imminent, and less likely to have experienced increased convic-—
tion, than people who perceived that media coverage was unchanged or increased.
This relationship is also confirmed, though the differences in rates of change
between the two proups are smaller.

People who péfceived-a decreaée in media coverage of earthquake topics
are more likely to have become less cognizant of the Uplift and its relevance,
and less likely to have become more.coguizént, than people who perceivgd that -
media coverage was unchanged or increased. This hypothesis is confirmed, but
. by 6n1y small différences. More people in both samples had heard of the Uplift
at the se@oﬁd time period, but tﬁe increase was less for respondentsrwho thought
‘media coverage had declined. .

Peopie who‘perceiﬁed'a decrease in media coverage of earthquaké'topics
are morellikely-tb have lost confidence in the accuracy with which sci;hfisté
can predicet earthquékes, andlle;s likely tc'haQe gained confi&ence,‘théﬁ pecple
who perceivea that media édverage was unchanged or incfeaged. We assumed
‘that this same effect should apply to both present prediction capability’and
future prediction capability, although prior analysis has led us to understana

these as often rather different variables. In both instances the data contra-
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dict the hypothesis. 1In the case of current capability; confidence increased
in both groups, but noticeably more among people who tﬁoqght media eoyerage
had declined. Faith in future prediction‘capability did not change much in
either group, and the difference in amount of change was small.

"People who perceived a decrease in medla .coverage of earthduaké topics
are more likely to have become less favorable toward the publicrreiease of
uncertain earthquake predictions than people who perceived that media coverage
was unchanged or increaseq. Again the data contradict the hypothesis, but
the difference between the two groups is small. Sinee Ehese three‘disconfir—
mations all apply to perceﬁtions of scientific'earthquake prediction we.shall
return to them later as a set. | | |

People who perceived a decrease in media coverage of earthqueke topics
are more likely tokhaﬁe allowed their levels of personal and household eerth—

~quake preparedness to decline, and less likely to have reised thei; levels
of prepafedeess,‘;heﬁ people- who perceived that media Co#erage was uﬁchanged:
‘or increased. The 1&vel.of Preparedness increased fairly substantielly in
_both groups,.bﬁt the increase was gxeater among those who‘pereeiveq that media
coverage was uﬁchanged‘or increased; Thus the hypothesis is confirmed.

The moet reasoeable.;ay to look at a table like this is.usdally to
"observe that the hypothesis was confirmed in four tests and disconfirmed iﬁ
three, suggésting that chance factors may be at work and that the nullﬁhypo—
thesis caﬁno;-be rejected, This would su;ely be the most scieptifically
respectable copc;usiqn. However, it Es reasonabie,'after acknoﬁleéging that
the hyﬁothesis has not yet passed the émpirical test, to look for patterns
in ebe results.

We,have’traﬁsferred the logic of the false alarm rathef directly to
tﬁis analysis, assuming that perceiveqrreduction;in media attentioe should

have the same effects as more direct disconfirmation of the alarm. If the
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_40bserﬁed relationships were not discounted as random fluctuations, we should
conclude that this line of feasoniﬁg is most jestified ﬁhen applied to the
sense of recently intensified concern and the level of personal earthquake
preparedness, and may be justified as a weak effect in case of the convic-—,
tign that an earthquake is imminent and remembering about the Uplift.  But
the reverse effect applies to faith in current prediction capability and
possibly a weak reverse‘effect to faith in future capability and willingness
to release uncertain predictions. We may be dealing here with a realism
rather than false alarm effect, The generalized faith in science may be such
as to create a predisposition toward believing in whatever scientists seem

to claim they can do and accepting the appropriateness of disseminating scien-

tific information. 1In the face of such a predisposition, the effect of atten-

s
i

&ing to media treatment mey be to alert people more realistically to the
unreeolved problems in earthquake prediction and the possible unsettling
effects of publicizing predictions that may not come true. Following this
reasoning, we can speculate ehat maintaining a steady level of media atten-
tion to earthquake topics contributes to a stable level of concern, awareness,
expectation, preparedness, and realism, while declining media attention
detracts from ali of tﬁese effects.

The foregoing speculation cannot be viewed as a finding, bet as a
réviéed hypcthesis that may warrant testing in future research.

The four items that provided confirmaticn for the hypothesie‘were
included in the Janeary, 19?8, survey, as well as in the initial survey of
February, 1977. Hence, we can réﬁeet the aﬁalysis of differential change
rates for the shorter interval from January to November/December, 1978. The
ne& set of comparisons does not subply é fully independent retesf of the

hypothesis, since the data for '"time two" are the same as before, Nevertheless,
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if the findings‘are the same, we can have greater confidence in the stability
of the effects. o ‘

The findings in Table 4 do not reveal the samé éonfirmgfory findings as
in Table 3 for the longer interval of time. The hypotﬁesis is again - confirmed
in all foﬁr instances. The three questions conceruning scientific prediction
were included in interviews with new respaﬁdents so that ﬁfendé couid be
established, but not in the interviews with reinterviewed respondents.,

The same seven dependent variables were tested in relation to the percep-
tion that informal discussion of earthquake topics had changed. The h&po—
thosized relationships are in fhe same direcﬁions as before. For gxample,
the percepfion of decreased informal discussion is associatéd with ;éss
frequently heightened concern and less frequent expectation of a daﬁéging
earthquake within a year. The results are displayed in Tables 5. and 6.

The results for perceived change in amount of informal discussion of
earthquake topics over the longer interval are similar to those for perceived
change in media coverage except that the reverse association aépears for
personal preparedness as well as for the three scientific prediction variables.
Over the briefer interval of time the magpitudes of the changes atelgenerally
smaller, and differences divide equally into those that support and those
that contradict the hypotheses, - ‘ |

Remewbering a disconfirmed or withdrawn prediction is not related in
the hypothesized direction to eitﬁer awareneés of the Uplift or eérthquake
preparedness, thoﬁgh i£ is related in the‘expecped direcﬁion to faith in .
current scilentific earthquake'pfediction capability, over the longer interval
of time. Again, changes are minimal over the shorter interval and differ~

ences do not support the hypotheses”(Table 7 and 8).
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TABLE 4

CHANGED RESPONSE BY PERCEIVED CHANGE IN MEDIA COVERAGE OF
EARTHQUAKE TOPICS: JANUARY, 1978, TO NOVEMBER/DECEMBER, 1978

Media coverage is:

Change when

Type of response less or dk same OT more " media cov. is:
Jan. N/D Jan, N/D Less, Same,
1978 1978 1978 1978 dk more
Changed concern:
Increased 13.7 13.8 13.4 19.4 + 0.1 + 6.0
Same, don't know 77.9 76.3 77.9 76.5 - 1.6 =1.4
Decreased 8.4 9.9 8.7 4,1 + 1.5 - 4.6
‘Total 100.0 100.0 100.0 100.0 0.0 G.0
Total number 131 131 217 217
Earthquake expectation:
Will be 41.4  36.7 32.7 36.0 - 4.7 + 3.3
Don't know 5.5 10.2 5.1 6.9 o+ 4.7 + 1.8
Will not be " 53.1 53.1 62.2 57.1 .0 =-5.1
Total 100.0 100.0 100.0 - 100.0 0.0 0.0
Total number 128 128 217 217
Awareness of Uplift:
Relevant 38.9 33.6 30.9 36.9 -5.3 +6.0
Understood 2.6 24.4 17.0 18.9 .0 + 1.9
Heard 19.9 20.6 24.9 24,9 + .7 .0
Not heard 16.8 21.4 27.2 19.3 + 4.6 -7.9
Total 100.0 100.0 100.0 100.0 . 0.0 0.0
Total number 131 131 217 217

Scientists predict now: Not included in January, 1978, survey of rein-

terviewed respondents.

Scientists predict future: Not included in January, 1978, survey of

reinterviewed respondents,

How certain to release

predictions: Not included in January, 1978, survey of rein-

terviewed respondents.

Earthquake preparedness:

High 45.8 38.2 72.4 72.4 - 7.6 0

Low 54.2 61.8 27.6 27.6 + 7.6 .0
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number 131 131 217 217
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TABLE 5

CHANGED RESPONSE BY PERCEIVED CHANGE IN INFORMAL DISCUSSION

OF EARTHQUAKE TO?ICS: FEBRUARY, 1977, TO NOVEMBER/DECEMBER, 1978

Type of response

Informal discussion is:

Changelwhen informal

less or dk same Or more discussion is:
Feb., N/D Feb. N/D Less, Same,
1977 1978 1977 1978 dk more
Changed concern: .
Increased - 28.4 11.8 32.4 20.6 -16.6 -11.8
Same, don't know 66.9 75.6 64.4 76,7 + 8,7 +12.3
Decreased 4.7 12.6 3.2 2.7 + 7.9 - .5
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number 127 127 219 21¢
Earthquake expectation:
Will be 42,1 34,9 41.7  37.6 - 7.2 -4,
Don't know 6.3 7.9 5.1 7.8 + 1.6 + 2.7
Will not be 51.6 57.2 53.2 54.6 + 5.6 + 1.4
Total 100.0 100.0 100.6 100.0 0.0 0.0
Total number 126 126 218 218
Awareness of Uplift: ‘ :
Relevant 26.8 29,1 30.8 39.4 + 2.3 + 8.6
Understocd 19.7 23.6 18.1 19.4 + 3.9 + 1.3
Heard 22.0 27.6 16.7 20.8 + 5.6 + 4.1
Not heard 31.5 19.7 34.4 20.4 -11.8 -14.0
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number 127 127 221 221
Scientists predict now:
Q. and S. accurately 40.9 59.1 48.0 57.9 +18.2  + 9.9
Other answers 59.1 40.9 52.0 42.1 -18.2 . - 9.9
Total 100.0 100.0 100.0 100.0 0.0 6.0
Total number 127 127 221 221
Scientists predict future:
Q. and 8. accurately 85.2 92,2 B4,4 84,9 + 7.0 .5
Other answers 14.8 7.8 15.6 15.1 - 7.0 - .5
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number*® 115 115, 186 186
How certain to release
predictions:
Other answers 26.0 29,1 39.4 28.5 + 3.1 -10.%
Quite sure 37.8 31.5 36.2  30.3 - 6.3 =-5.9
Definitely sure and
shouldn't release 36,2 39.4 24 .4 41.2 + 3.2 +16.8
Total 106.0 100.0 100,0 100.0 0.0 0.0
Total number 127 127 221 221
Earthquake preparedness:
High 45,6 67.7 57.5 75.1 +22,1 +17.6
Low 54.4 32.3 42.5 24.9 -22.1 -17.6
Total 10¢.0 100.0 100,0 100.0 0.0 0.0
Total number 127 127 221 221

*x
Respondents who said scientists can now predict earthquakes quite accurately

are ommitted to avoid redundancy.
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TABLE 6

CHANGED RESPONSE BY PERCEIVED CEHANGE IN INFORMAL DISCUSSION OF
EARTHQUAKE TOPICS: JANUARY, 1978, TO NOVEMBER/DECEMBER, 1978

Type of response

Informal discussion is:

less or dk same Or more

Change when informal

discussion is:

Same,

Jan. N/D Jan. N/D less,
1978 1978 1978 1978 dk more
Changed concern:
Increased 14.2 11.8 13.1 20.4 - 2.4 +7.3
Same, don't know 72.4  75.6 81.0 76.9 + 3.2 =41
Decreased 13.4 12.6 5.9 2.7 - .8 -23.2
Total 130.0 100.0 100.0 100.0 0.0 . 0.0
Total number 127 127 221 221
Earthquake expectation:
Will be 34.4  35.2 36.8 36.8 + .8 . .0
Don't know 4.8 8.0 5.5 8.2 + 3.2 + 2.7
Will not be 60.8 56.8 57.7 55.0 - 4.0 =~ 2.7
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number 125 125 220 220 '
Awareness of Uplift:
Relevant 34.6  29.1 33.5 39.4 - 55 +5,9
Understood 2L.3  23.6 16.0 19.4 + 2,3 + .4
Heard 20,8 27.6 20.8 20.8 + .8 .0
Not heard 17.3 19.7 26.7 20.4 + 2.4 =-6.3
Total 100.0 100.0 100.0 100,0 0.0 0.0
.Total number 127 127 221 221 '

Scientists predict now:

Scientists predict future:

How certain to release
predictions:

Earthquake preparedness:
High
Low
Total
Total number

Not included in January, 1978, survey of .reinter-

viewed respondents.

terviewed respondents.

Not included in January, 1978, survey of rein-

Not included in January, 1978, survéy of reinter-

viewed respondents.

74.0  67.7 71.5  75.1 - 6.3 + 3.6
26.0 32,3 28,5 24,9 +6,3 =~ 3.6
190.0 100.0  100.0 100.0 . 0.0 0.0
127 221, 221

127
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TABLE 7

CHANGED RESPONSE BY MEMORY OF DISCONFIRMED OR WITHDRAWN
PREDICTION: TFEBRUARY, 1977, TO NOVEMBER/DECEMBER, 1978

Remember disc. or with. predictiomn

Type of response Yes No Change when
_— - remember
Feb. N/D Feb. N/D
1977 1978 1977 1978 Yes No
Changed concern:
Increased 33.8 17.4 26,9 17.2 -16.4 - 9.7
Same, don't know 62,2 73.1 . 69,7 80.7 +10.9 +11.0
Decreased ‘ 4,0 9,5 3.4 2.1 + 5.5 - 1.3
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number 201 201 145 145
Earthquake expectation:
Will be 46,5 38,1 35.2 34.5 - 8.4 - .7
Don't know 4,5 6.4 7.0 9.9 + 1.9 + 2.9
Will not be 49.0 55.5 57.8 55.6 + 6.5 - 2.2
Total 100,0 100.0 100,0 100.0 0.0 0.0
Total number 202 202 © 142 142
Awareness of Uplift:
Relevant 33.7 40,6 23.3 28.8 + 6.9 + 5.5
Understood 17.8 20.3 19,9 21,9 + 2.5 + 2,0
Heard 17.3 19.3 20.5 28,8 + 2.0 + 8.3
Not heard 31.2 19.8 36.3 20.5 -11.4 -15.8
Total 100,0 100.0 100.0 100.0 0.0 0.0
Total number 202 202 146 146
Scientists predict now:
Q0. and S. accurately 46,0 56.9 44,5 60,3 +10.9  +15.9
Other answers 54.0 43.1 55.5 39.7 -10.9 =15.8
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number 202 202 146 146
Scientists predict future:
Q. and S. accurately = 86,1 88.4 82.8 86.7 + 2.3 + 3.9
Other answers 13.9 11.6 17.2 13.3 - 2.3 - 3.9
Total 100.0 100.0 100.0 10€0.,0 0.0 0.0
Total number# 173 173 128 128
How certain to release
predictions:
Other answers 32.7 27.7 37.0 30.1 - 5.0 - 6,9
Quite sure 37.6 33.7 35.6 26.7 - 3.9 - 8.9
Definitely sure and
shouldn't release 29,7 38.6 27.4 43.2 + 8.9 +15.8
Total luv.u 1ul.y luG.u  lou,u v.u 0.0
Total number 202 202 146 146
Earthquake preparedness: /)
High 54.5 76.3 51.4 67.1 +21.8  +15.7
Low 45.5 23.7 48.6 32.9 -21.8 -15.7
Total 100.0 100.0 100.0 100.0 0.0 0.0
Total number 202 202 1446 L46

#Respondents who said scientists can now predict earthquakes quite accurately
are ommitted to aveoid redundancy.
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TABLE 8

CHANGED RESPONSE BY MEMORY OF DISCONFIRMED OR WITHDRAWN
PREDICTION: JANUARY, 1978, TO NOVEMBER/DECEMBER, 1978

Remember disc. or with, prediction

Yes No Change when

Type of response - - remember
Jan. N/D Jan. N/D
1978 1978 1978 1978 Yes No
Changed concern:
Increased ) 12.9 17.3 14,4 17.1 + 4.4 + 2.7
Same, don't know 77.7 73.3 78.1 80.8 - 4.0 + 2.7
Decreased 9.4 9.4 7.5 2.1 .0 - 5.4
Total - 100.0 100.0 100.0 100.0 0.0 0.0
Total number 202 202 146 146
Earthquake expectation:
Will be. 38.5  38.0 31.0 33,8 - 1.5 +-2.8
Don't know 4.5 6.5 6.2 10.3 + 2.0 4+ 4.1
Will not be 56.0 55.5 62.8 55.9 - .5 - 6.9
Total ‘ 100.0 100.0 100.0 100.0 0.0 0.0
Total number 200 200 145 145
Awareness of Uplift: o ‘
Relevant 35.6 40.6 31.3 28.8 + 5.0 - 2.7
Understood 17.3 20.3 23.3 21.9° + 3.0 - 1.4
Heard : 24.8 19.3 20.5 28.8 - 3.5 + 8.3
Not heard 22,3 19.8 24,7 20.5 - 2.5 - 4.2
Total 100.0 100,0 100,0 100.0 0.0 0.0
Total number : 202 202 146 146

Scientists predict now: ©Not included in January, 1978, survey of reinter-
viewed respondents.

Scientists predict future: Not included in January, 1978, survey of reinter-
viewed respondents.

How certain to release )
predictions: Not included in January, 1978, survey of reinter-
viewed respondents. )

- Earthquake preparedness:

High . 75.3 76.3 68.5 67.1 + 1.0 - 1.4
Low : 24.7 23.7 31.5 32,9 + 1.0 + 1.4
Total 100.0 100.0  100.0 100.0 0.0 0.0

Total number 202 202 146 . 146
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The relatively random distribution of confirmations and disconfirmations
~ precludes our.drawing conclusions. But 'hunches' that might contribufe to the
,formulation of hypotheses for future research can be stated. Firs£, the two
variables that depend on the least tortured reasoning for incorporation in

the hypotheses and which also exhibit the predicted decline in the‘aggregate
data fare best. Changed concern over the prospect of a damaging earthquake and
imminent expectatién of a damaging earthquake exhibit the hypothesized differ-
ences in amount of change in five of six tests each, and in all three tests
using the longer interval. Because the total magnitude of changes during the
shorter interval is small, findings shouid be less reliable than for the longer
time interval.

Changes between early 1977 and late 1978 are most:substantigl for earth-
quake preparedness, changed concern, and faith in current scientific earthquake
prediction capability. Hence, the patterns of differential change f.orl these
‘three variables should be taken most sériously. We noted earlier thét increased
levels of earthquake preparedness may have heen the b&product of enhanced
preparedness of other kinds and have little to:do with earthquake éoncern.

It is consistent with this view that differential rates of change are small
relative to the maénitude of change, and that only one of tﬁrée tests for the
longer interval and two of three for the shoftef interval support the hypo-
thesis. |

Since the feported level of failth in curfent earthqpake predictiéﬁ
capability was plainly unrealistic at the start of the longer interval and
became more so over the 21 months, we suggested that the feasoning underlying
false alarm hypotheses w;s less appropriate than reasoning concerning deter-—
minants of reali;m and unrealism. From the latter perspeétive a réasonablg

level of media coverage and informal discussion help to preserve realism and
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counteract tendencies tdwafd magical and éther exaggerated assumptions about
"scientific capability. For pércei#ed levels of media covefage and informal -
q»discussion, ﬁhe false alafm réasoning and the realism reasoning produce
opposite predictions, and differential rates of chaﬁge accord with thé iatter
ratherrthan the former, But when the independent variable is rémemberihg

a disconfifmed or withdrawn prediction, the two assumptions produce the same
hypothesis, that people who remember what has happened in the past are less
likely to form unréalistic conceptions of the current state of the art than
people who do not remember past experience.

Conclusions, Although a ﬁlausible case can be made that‘the people
of southern California have been subjected to a slowly developing false alarm,
the evidence makesvit appear doubtful that most pecple experienced events‘in
" this way. Tests of seven hypotheses concerning differential susceptibility
to false-alarm effects, each with fbur different dependent variables, were
consistently‘negative. Individual and aggregate changes in earthquake response
must be explained by other mechanisms than a false-alarm éffect.

A second approach to explaining individual and aggregate change is
more promising, though we cannot ciaim to have confirmgd thé hypotheses put
forward. Two‘princiﬁies have been educed to explain the second set of findings.
First, extent of media atténtion and extent of informal discussion serve as
surrogates for gctual events in assessing the credibility of an uncertain
threat to the commuhity. The more the threat is talked about, the more
credible it seems, so that iesséned media attentioﬁ and its corollary in
less frequent informal discussion reduces the crediﬁility of the threat to
the community. éecond, wheﬁ prévalent téndencies toward magical thinking and

a steady level of

o3

other causes are at work to foster unrealistic thinking

media attention and informal discussion helps to moderate this unrealism.
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Consequently, reduced media attention and correlative declines in informal
discussion contribute to less realistic conceptions of the threat facing the

community and the problems of dealing with it.
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CHAPTER SIX

PATTERNS OF CHANGE

The objectives of Part Nine have been to ascertain the extent and
describe the nature of change and stability in response to a sustajned near
prediction of an earthquake, and to explain-change and stability on fhe
basis of either specific events .and their treatment by the media or the unfol-
diné effects of waiting for disastér. 1In this chapter we shall review and

round out the analysis in answer to these questions.

Extent and Nature of Stability and Change

'

Stability. In general, stability is more characteristic of the
responses we have measured than change. Several crucilal typés of reséoﬁse
have remained without significant change throughout the.nearly two years
covered by our surveys. For respomses that have changed, the dhange,has
often not been dramatic. Whén the evidence of change is unambiguoﬁs, the
change most often occurred betweén early and mid-1977, with chiefly random
fluctuatioﬁs thereafterr On the other hand, some of the feépoﬁsesfthat
exhibi;ed greatest stability for twenty-one months suddenly changea in the
unsettling afterma;h of the moderate and unpredicted earthquake‘ofVNéw Yea;'s
Day, 1979.
| Thé rela;ivé cfedibility given séientific and nonscieﬁtificrfqrecasts
and warnings and, after ddjustment for the one-time Minturn for;cast, rela-
tive awareness of scientific and nomscientific fo;ecésts andrnear predictioné,.

were fairly constant throughout the. study period. The level of fatalism about
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earthquake damage was quite stable. High levels of c&nfidence in the eventual
achievement of accurate scientific earthquake pre&iction and endorsement of
. government spending to mitigate earthquake hazard changed little during the
étudy peried, though both declined under the unsettling impact of the New
Year's Day earthquake. The suspicion that scientists and public officials
were withholding information concerﬁing predicitons from the public likewise
remained at a steady levellover the twenty one months, but shifted surprisingly
toward lessened suépicion after the New Year's Day tremor. Although our
information is less complete for these variables, desire for news about earth-
quake topics remained af a high level and the tendency to interpret smaller
earthquakes and other events as clues to the imminence of the anticipated
destructive earthquake was recurrent, Salience of earthquake concern was
always low, and after an initial drop, general fear and concern over future
earthquakes was'relatively uinchanged, even after the New Year's Day quake.
There are several reasons why such relative stability of response might
have been observed. First, it is possible that some of the variables such
as eartﬁquake fatalism, scienrific versus nonscientific orientation; support
for government spending, and the suspicion that important information was
being withheld from the public.are surface expressions of underlying attitudes
of greater generality. If fatalism, for example, is a genérgl orieﬁtatioh
toward risks of all sorts, fatalism about earthquakes may reflect that general
orientation more than it réflects any experierce that is restricted to the
earthduake risk. This highly plausible interﬁretation is weakened,_ﬁowéve;,
by the fact that such sfablé responges as support for government spending,
cqnfidence in the'eventﬁal achievement of accurate scientific earthquake p?edic—
tion, and suspicion that information is being withheld changed significantly

after the New Year's Day quake., Either the events during the twenty one months
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were too mild by cpmparison with the New Year's tremor to have an effect on-
these responsés, or they were the wrong kinds of stimuli. But in any case,

it is difficultlto believe that attitudes changed by so mild a2 stimulus aé
the New Year's quake are primarily expressioﬁs of relatively impervious funda-~
mental attitudes. Unfortunately, the most plausible candidate for interpre-
tation as expressing a fundamental orientation, earthquake fatalism, was not
included in the New Year's Day tremor survey.

A second reason for the observed stability might be that significaﬁt
changes took place during the interval before our first survey, and our
 monitoring of individual response began after most responses had already stabil-

ized. This interpretation gains in plausibility from the observation that most
of the observed changes took place bétween our first and second surveys.

These chénges may have been just the final stages of a much more dramatic

and comprehensive set of changes during the initial year of the Uplift. The
fact that some apparently stable responses were significantly modified by

the objectively rather inconsequential earthquake of New Year's Déy, 1979,
lends further plausibility to the speculation tﬁat a gréat deal of change
might have*t#ken place before our first survey.

On the other hand, examinaticn cof the absolute levels for many of the
variables impels us to think twice about placing too much weight on thié:g
kind of speculatiohlx Sﬁpport for government sPending, faith in’thefultimaté
achievement of scientific earthquake prediction,:the desire to heﬁr*mérélQBQut
earthquakes, and belief§in aﬁgmalous animal behavior as an ééfthquake gign
could hardly have been higher.‘ Perhaps salience of earthquake'concerh could
have been higher.  Variables that chénged during the first intervallsugh és
iﬁminent expectation of an earthquake and expressed fear of earthquakes were at

fairly high levels at the time of the first survey. How plausible is it that
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even more than 43 percent at cne time expected a daméginglearthquake within
a year, or that eveﬁ more people admitted being frightened at the prospect of
an earthquake?

It is perhaps easiest to believe that fhere were gradually developing

awareness and regponse during the months after the announcement of the Uplift,

‘but little turnabout in general awareness and response by the time of our

first survey.

If we accept the evidence of stability at face value, two further
explanations can be offered. The fact that most people tock moderate, qual-
ified, or tentative stances on most questions may have reduced dissonance
when the anticipated earthquake failed to materialize. The logic here is
opposite to that in one of our false-alarm hypotheses, but assumes that
adoption of a qualified position reflects reélistic recognition of the uncer-
tainty of present knowledge. The Chinese have repeatedly insisted that false
alarms did not undermine public cooperation in their earthquake pre&iction
program because the people were taught to understand prediction as a science
that was still being perfected.

Most of our respondents do not believe that scientists can predict
earthquakes quite accurately yet, Nevertheless the level of faith in current
earthquake prediction capability is unrealistically high. Hence it is not
altogether clear that realistic appreciation of the tentative nature of earth-
quake prediction is sufficiently widespread to insulate a wide rangé of earth-
quake respdnses from the effects of-events 1ike the report of an earthquake
swarm near Palmdale or the unpredicted Santa Barbara earthquake.

Finally, stability of response may be explained on the basis of the
normal anticipation of earthquakes in southern California. 1If the effect of
announcement of the Uplift, Whitcomb's near prediction, and Minturn's fore-

cast has merely been to add a sense of imminence to the standing anticipatiomn
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of an earthquake, we would expect some types of response to be unaffected and
others to change oniy moderately, Since the scientific announcements have
been vague and qualified and thé Minturn foreéast was enveloped in controversy,
this may be the most generally applicable explanation for response stability.
In varying degrees the other three interpretations may help selectively to
explain the stability of specific responses. b

Change. In spite of the relative stability of response, several signif-
icant changes did occur during tﬁe study period. People remembered fewer
announcements and engaged in less discussion and the sense of imﬁinence declined.
The admission of uncertainty'about the likelihood of an early earthquake grew
‘steadilyt‘ More people doubted the wisdom of releasing uncertain predictiﬁns
and reconsidered the attitude of treating a severe earthquake as a normal
event. The unrealistic assessment of present earthquake prediction capability
, ﬂecame‘more general, and people locked more strongly to government to deal
with thevprobiems of especially endangered groups. The earthquake éhreat may
have been assimilated to political issues of more wiedespfead concern such as
the plight of the poor. And the New Year's Day earthquake induced ; distinc=-
tive pattern of changes that were in séme instanceS'Ehe extrapolation of ear-

lier changes and in other instances a reversal.

Events as Causes of Change

Some changes we récorded were expressions of changing éircumstapcés.
People remémbered fewer near predictions, forecasts, agd‘ﬁaufions ﬁecause
fewer new announceménts were made after 1976. 1In particular, tﬁe promiﬁence
of pseudoscientific announcements was shown to have been greatly inflated
because of concentrated attention to the Minturn forecast. The popular credib-

ility of the pseudoscientific was probably unaffected, as indicated by the
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by the stable rate with which the prophecy that much of California would break

off and fall into the Pacific Ocean in a great earthquake was mentioned, and

by the fact that nineteen months after Minturn's forecast was disconfirmed

“-half our respondents said they would take seriously a prediction issued

by a self-educated amateur. So the -simple absence of a widely publicized new
fofecasf by an amateur accounts for the declining mention of this kind of
announcement.
Obversely, periodic reports of developments related to the southern
California Uplift in the absence of other new developments gave the Uplift
an increasingly focal place in the public awareness of the earthqﬁéke prospect.
We afebtempted to explain the reduced faith in the ultimate accuracy
of scientific earthquake prediction following the New Year's Day tremor as

just such a simple response to the fact that the quake was not predicted.

But this interpretation is difficult to sustain when we remember that faith

‘in current prediction capability, which ought realistically to be more respon-

sive than faith in eventual capability to the occurrence of an unpredicted
earthquake, The fact that a more severe earthquake accompanied by both des-
truction and casualties in. nearby Santa Barbara had no such apparent effect

also calls into question the simple. correspondence interpretation. Efforts to

‘explain other changes in this simple fashion meet a similar fate. Only
changes in levels and kinds of awareness appear -to be Susceptible to such .

_explanations. .

lMledia coverage and earthquake response. A stronger case can be made,

"however, for the effects of changing levels of medié coverage and informal.,

community discussion of earthquake topics on expectation, concern, and realism.

.Not only did earthquake expectation, recently aroused concern, and realism

about earthquake prediction change consistently with a general change in levels
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of media coverage and reported discussion: the changes‘were more prongounced
among respondents who perceived declines in media coverage and informal discug—
sion, The findings here are by no means definitive, and we have resorted to
.post hoc reinterpretations. But they are sufficiently suggestiﬁe to warrant
further investigation in later research.

In Figure 1 we have graphed the trends in three key variables against
the changing newspaper coverage of earthquake events, prediction, and prepared-
ness and safety. The newspaper frequencies have been plotted by four-week
periods, inclﬁding'all items ;n the six monitored papers., The three types of
newépapef coverage have been plotted on the same scale so that heights of the
three lines indicate the comparativé attention given to the three topics at
any period of time. Each qf the response varlables has been plotted usiﬁg
a differeunt 5cale,>so trends but not absolute levels can be comﬁarédf

Both earthquake evénts and prediction exhibited several peaks in 1976
Before‘our first survey. 'Both remained relatively low throughout 1977 and
1978 except for correlated peaks just after our first survey, associlated
with earthquakes in Romania and Ifan, and a peak in event coverage without a
corresponding peak in attention to prediction a little before our final surﬁey,
associated with garthquakes in Santa‘Barbara and again in Iran. While prepared-
ness and safety peaked during the period of concentrated attention to ﬁrédic-
tion brought on by Whitcomb's near prediction and belated consideration of
the Uplift, and agaiﬁ juét before oﬁr first survey with a few weeks'laé
‘béhind the Minturn peék, it generally recelved less attencion in 1976 than
in 1977 and 1978. Unlike the other~t§o topics, preparedness and safety remalned
high for several months afte? the first survey, and continued to peak through-

out the remainder of the study period.
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It is quite plausible to understand declines in predictions heard,
recently increased concern, and earthquake expectation as responses to the
drop in attention to earthquake prediction from just before the first survey
until the time of the first follow-up wave. Unless we assume that these
three response variabies would have been astronomical in an earlier survey,
we must assume that there is a lag bf a few months before the impact of
declining media coverage is plainly reflected in public response.i This seems
a thoroughly reasonable assumption. Two smaller peaks in coverage of predic-—
tion in the létter half of 1977 might then have accounted for the rebounding
level of recently increased earthquaie concern and perhaps of eartﬁquake
expectation registered in early 1978, DBut the failure of a number of predictive
announcements remembered to exhibit a similar rebound would require special .
explanation.

We recall from Part Fogr and earlier chapters in Part Nine the tendency
toward vagueness of recollection and the persistence of expectation in the
absence of any specifically remembered announcement. The declining exponential
curve of announcements remembered suggests the failure to recognize ;s new and
assimilate as distinct .announcements the continuing flow of information'bearing
on the earthquake prospect, none of which has the pointedness and weight of the
1976 pronouncements. If the new announcements are insufficiently diétinct to
be assimilated cognitively, they may nevertheless stimulate affect.‘iIt is not
surprising;that the sense df.recehtly intensified concern is more sensitive to
short-term changes in media coverage than either cognition or convicﬁion
(expectation). We are not assuming that people develop a belief orrconviction
about impending disaster and then experience aroused concern because they anti-
cipate disaster, We assume that belief or conviction is slower to respond
than aroused concern. If we could extend our observations beyond ;He five

data points we could test the hypothesis that cognition is most responsive to
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longer-term trends, leveling out short-term fluctuations; that the sense of
>momentarily aroused concern is most responsive to short-term changes; and |
that conviction or expectation is intermediate, responding to shortQterm
fluctuations more than cognition but less ‘than aroused affect, and reflecting
the longer trend more faithfully than affect but less.than cogniﬁion.

If our speculations have any merit, discussions related to prediction
are critical and discussions of preparedness and safety are of little or no
relevance to the sense of earthquake imminence and aroused concern. It is
more difficult to judge the significaﬁcewof reports of earthduake events

" because 6f the correlation with attention to prediction.

The number of predictive announcements remembered 1s a measure of
salience and of cognitive discrimination rather than simple-awareness. It
measures recall rather th;n recognition memory} By contrast, the typology
we use to assess awareness oj the Uplift measures recognition. In Figure 2
we have plotted newspaper items mentioning the Uplift By four—wéek frequencies
,With awareness of the Uplift among our respondents.. There does not appear
to be any relationship in this graph. Although media artention to the Uplift
declines over the total pefiod, awareness of the Uplift remains stabﬁe andJ
possibly even increases from mid-1977 and mid-1978. Three more speqific obser-
vations seem justified.

First, once tbe‘awareness of the Uplift had been fairly widely éiffused
through periods oflméfe.intensive coverage, a continuing lower level of media
attention was sufficient to maintain the level of awarenesé. The;ﬁétpern of
attention to the Upliit is not grearly unlike the more inclusive péttern of
attention to predictive matters. But.while the reduced level of newspaper
coverage can be plausibly viewed as a prime cause of a lessened recall of

recent specific announcements and a declining sense of imminence concerning
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the earthﬁuake threat, it is not accompanied by lessened recognition awareness
of the Uplift. Thus after an extended period of occasional reminders, the
underlying awareness remains steady altﬁough the salience and sense of
imminence drops.

Second, this persistencé is particularly impressive because it applieé to
recognition of the Uplift as personally reievant as well as to simple fecog—
nition that it exists. It would not have been‘sufprising to find that peoplé
continued to recall the existence of the "bulge" while increasingly coming
to feel that it had no significance for them., Instead, having once gotten
the message, people retain the awareness of what it could mean to theﬁ with
the help of a low-keyed series of media reminders.

Third, awareness of the Uplift had apparently reached or céme close
to a ceiling by the time of our first survey. Further communication about the
Uplift, at least at the ﬁodest levels of 1977 and 1978, does not appear to have
reached new people. During our study period and beyond the ﬁodest rise from
-mid—l977 to mid-1978 there is no net increase in the number of people who are
aware. The new communications seem to be reaching only those who have alrea&y
heard, keeping their awareness alive without augnent ing the aware populétion.v
There is a substantial hard corps of unaware who are simply nof to bé‘reached
in this way. Because of the separation between cognition and convictioﬁ‘and
between awareness and acticn, there may bé better ways to wo%k with thése
people than by promoting awareness of the Uplift. But it does séem éléér ‘
that they do constitute an awareness hard corps so far as the convéntional
diffusion of information through the media is concerned.

In Figure 1 we plotted prépafedness and safety topics together. These
include items as diverse as a check list to be uéed by individual households
in preparing for an earthquake and discussions of the highly politicized issues

of building a nuclear power plant, a liquid natural gas terminal, or the
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we should reexamine our data in such a way as to see whether plausible connec-
tions between changing earthquake response and critical events are suggested.
In Chapter Two we specifically explore awareness of a few of what we
thought might have been critical events. The persistent swarm of small tremors -
in the uyplifted zone, reported in September, 1977, and the Santg Barbara
earthquake of August, 1978, were the two events that attracted considerable
attention. Only the former, however, seemed to be widely interpreﬁed as having
significance for the earthquake future of Los Angeles County residents., By
the end of 1978, in spite éf the highly publicized political controversy
provoked by Whitcomb's near prediction and the widespread awareéness of Min—
turn's forecast at the time of our first survey, we were surprised at héw
few respondents remembered a withdrawn or disconfirmed prediction, and how few
of those referred in any credible way to the Whitcomb or Minturn anncuncements.
Nevertheless, the requnée of significant minorities of our respondents to
critical events could have measurably influenced the trends we have observed.
In Figure 4 we have selected eight‘events that might plausibily‘have
influenced the earthquake responses of substantial numbers of people and used
the dates of their occurrence to subdivide tﬁe horizontal axis of the graph.
Thus, as one moves from left fo right on the graph, one can identify the time
when each of the eight events occurred., The date for the median interview
in each of the five surveys has also been marked along the horizontai axis
for easy comparison. Seven response variables that exhibited change during the
study period have been plotted on the graph so that their trends can be
related to the eight events, As before, each is plotted using a different
écale s0 that only trends and not absolute levels can be compared. Ip addition,
and in contrast to the earlier graphs, zero levels for the seven response

variables do not correspond with the base of the graph and would all fall at
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different locations if projected.

The interval from early tolmid—l977 was characterized by the greatest
range and amount of change. TFewer people expected an>earthquake within a year,
fewer said that their concern about the earthquake prospect had recently
increased, and fewer remembered hearing of the Uplift and associating it with
earthquake danger. Belief in current scientific earthquake prediction capa-
bility increased, but so did reluctance to release uncertain predictions. More
people said tﬁey would try to get as far away as possible if they haa advance
warning of an earthquake, a;d the level of individual and household prepared-
ness rose. Except for the modest decline in awareness of the Uplifre, fhe
changes might constitute a pattern in which the earthquake danger is no
longer felt to be sc imminent as before, but the prospect is being viewed
more realistically rather than being treated as a normal event.

The NBC National Disaster Survival Test, aired to a large nationwide
television audience on May 1,.19{7, might have contributed to the rise in
earthquake preparedness, especially since preparedness declined in the next
interval and never reached the same level again, and preparedness‘ascribed
specifically to the earthquake prospect did not increase to the same extent.
But it is difficult to relate the disaster test to the other changes.

In the absence ¢f any striking event to explain these changes duging
the recorded interval, we are led to consider whether they might be either
the continuation of a trend begun before our first survey or the delayed effect
of earlier events. Either interpretation would be plausible iﬁ light of the
December disconfirmation of fhe much publicized Minturn forecast and the less
publicized withdrawal of Whitcomb's "hypothesis test.,'" If preoccupation with
a highly publicized and immediate danger is sometimes handled by denial, the

breathing spell that comes when the sense of imminence passes enables people
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to acknowledge and begin to deal with the real nature of the threatening event,

A month or more had already'passed since Minturn's forecast was discon-
firmed and the media clamor died down when our first round of interviews was
conducted. Hence we must assume that the sense of imminent danger is not
instantly dispelled but persists for weeks or even months. Whether thgre is
also a group of people who respoﬁd more quickly is something we cannot tell
in the absence of an earlier survey.

The next interval, from mid-1977 to early 1978, sees every variable but
one reversing direction."éxcept for the decline in personal and household
preparedness the lines of ascent and descent are not steép and may be better
described as a leveling off than‘as a reversal of direction. Awareness of the
Uplift and the sense of imminent danger are partially restared, faith in current
scientific earthquake prediction capability is moderated aﬁd preparednesé
deteriorates, and attituées towafd releasing uncertain predictioﬁs and toward
getting away from the site of an earthquake are little changed. Diécover& and -
frequent discussion of the earthquake swarm, as well as earthquake specilals
on KNBC and other television networks and concentrated reﬁorting on the San
Francisco meeting of the American Geophysical Union may have restored sqme1of
the lost sense of immediacy, and contributed to a more realistic assessment.of
scientific earthquake prediction capability. But other changes suggest'fatﬁer
the absence of significant events than positive influenceé.

During the third interval the sense of immineqce once . again &eciines.
As awareness of the Uplift increases a little,.unrealistic faith in current
prediction capability decreases, and preparedness rises a little, realism
may be increasing. No event stands out during this interval e;cept the

Soviet scientist's forecast, which, however, very few people remembered

seven to eight months later. 'This was an interval marked by continuing but




273

unspectacular and infrequent discuss?on with greatest attention to the often-
highly politicized earthquake safety issues. We see no obvio;s éoherent pattern
here.

The fourth interval is similarly made up of changes that are not
cbviously interconnected. Mosf trends are- weak, aﬁd random vafiatioh may
account for most of what we see. The Santa Barbara earthquake could have‘héd
a significant effect during this interval. But it would be difficult to ﬁaké
a plausible case relating decreased preparedness, awareness of the Uplift,
and disposition to be as far away from an expected earthquake as possible;
combined with greater earthquake expectation and fatfith in scientific prédiction
capability, to the Santa Barbara earthquake,

In genéral, a plausible but not necessarily convincing éase can be
made linking changes during the first two intervals to events during and

preceding those intervals. But efforts to find plausible explanations

for changes during the second two intervals seem to tax reasonable credulity.

The New Year's Day Earthquake. By launching a survey.directly after
the small New Year's Day earthquake and designiﬁg it comprehensive1§ to e#plore
perception, interpfetation, and response, we have been able to gain a plearér
picture of the quake's short-run effects, though we have no way to know how
lasting they were.

The New Year's Day earthquake was taken in stride by most respondents,
It was not experienced as a very frightening event, though it did raise the
level of fear concerning a future earthquake. Although a few people claimed
personally to have had thg idea that an earthquake was about to happen, very
few thought the.quake had been predicted. Either people had not heard of a
prediction, or they had assumed that the relatively wvague near predictions

in effect would be followed by more specific warning announcements as the time
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of a predicted quake approached,

Although the quake was not disruptive of normal routines, neither did
it, as a near-miss, lull people into a false sense of security. IThe quake
stimulated conside:able interest. In thé ébsencé‘of answers to ﬁheir most
pressing questions from the authorities and the media, people sought ;he meaniﬁg
of the quake for the future through informal discussion and rumor.

The most general characterization of the earthquake's effects on
earthquake attitudes and responses is to say that it was unsettling. The
established trend toward seeing a destructive earthquake as a crisis event
rather than a normal occurrence was intensified. Confidence in the signif-
icance of the Uplift as an earthquake precursor, faith in the eventual accuracy
of'scientific earthquake prediction, aﬁd support for the most popular govern-—
ment hazard mitigation measures were shaken, There may have been soﬁe stock-
taking conéerning household preparedness, but there was no general increase
in the level of preparedness.

Complementing the unsettling effect was the striking drop in ﬁhat had
beén a stable variable, the level of suspicion that scientists and public
officials were withholding information concerning earthquake predictibpg.

It is a plausible interpretation that this change sigﬁalled a modest diéposi;‘
tion toward shoring up community solidarity in a situation of potential Eém—
munity crisis. | ‘

The special examination of response to the New Year's Day eartﬂq@aké"
warrants two fﬁfther observations. First, in spite of ﬁhé nonlethal nétﬁre
of the physical event, the moderate earthquake preci@itated clearer and mdré
widely ranging changes inlrelatively stable responsé patterns than did other
specific events dﬁring thé‘study period. The changes were not so great as
those that followe& more gradually the end of the Uplift-Whitcomb—Mintuﬁn

year of prediction preoccupation. And our research was unfortunately not
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underway early enough tq asseés changes brought aboqt by the combined Whit-
comb and delayed Uplift preoccupation of April, 1976, or the Minturn phenomenon
of November and becember, L976. But compared to a destructive earthquake nearby
and such developments on the prediction scene as the mini-quake swarm and the
Soviet scientist's prediction,‘occur}ence at home of a nonlethal earthquake of
néar-miss magnitude had more effect in shaking established assuﬁptions and
stimulating reflection--though not action.

Second, the changes triggered by the quake are not understandable except
in the context of the prio; years' experience with earthquake forecasts, near .
predictions, and cautions. The stage had been set by the end of 1978 when
36 percent said there would probably or definitely be a damaging earthqugke
within a year and 71 percent said within five years. A nonlethal quake occur-
ring against a different background might haye had quite different and possibly
less significdant effects. But the quake took its principal meaning as a

reality-reminding step on the inexorable path toward the “big one" that was

not far away,

Waiting as the Cause of Change

We described the near predictien conveyed by announcement of the Uplift
as having zero lead time and an open-ended time window. We hypothesized that
people would attempt to give closure to the window, and would ofteh translate
time window into lead time. The high percentage initially egpecting a dama-
ging earthquake within a year suggests that the cloSure‘tendency was at work,
and the subsequent reduction suggests a reopening of the time window_in the
popular view. |

Si; alternative but not mutually exclusive hypotheses concerning the
effect of waiting for disaster were outlined. First, there should be an initial

sense of urgency, perhaps translated into action, followed by a period of
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lessened urgency as people live through the ever—eitending time window. If
there is a strong sense of closure, the sense of urgency should be restored
as the assumed end of the time window approaches. If the former patfern
applies, such variables as imminent expectation of an earthquake and recently
intensified concern should decline, either linearly or following;a declinihg
exponential curve and approaching a horizontal asymptote. If the later |
applies, the trend might be described by a concave parabola. .Although five’
moments is too few for fitting a curve confidently, the exponential curve
provides the nearest fit te the largest number of variables, and the pare—
bola fits the fewest. 1In one‘instance, individual and household preparedness,
the spurt of preparedness comes at the second rather than ‘tv‘he first moment,
which seemed best explained as a response to the disaster survival test on
NBC television, But the subsequent decline fits the medel of lessenee.urgency,
though we cannot specify a curve to fit the foreshortened data.

The second hypothesis is that waiting translates the earthquake warning
into a slowly developing false alarm, inclining people toward skepticism
and disillusionment about scientific prediction, Since the changes are

actually in the opposite direction, we have rejected the false alarm or "

cry
wolf" hypothesis after careful study.

The third hypothesis is that waiting is a period of accumulating
anxiety, leading to defensive denial of danger and other pathologicai ree;v
ponses. Our data provi&e no evidence to support this hypothesis,

The fourth hypothesis is that accumulating perscnal temsion is tfehe—'
lated into active and aggressive responses, expreesed as suspicion, resentment,
and scapegoating. Again, there is no increased suspicion that information is
being withheld, there is continued support for government spending, and more

people have confidence in government preparedness than in their own or the

general public's preparedness. We do not find evidence to support this hypothesis.
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The fifth hypothesis assumes that the period of waiting is not one
of passivity, but one of repeated reminder, clarificatibn, informal discussion
and inforﬁation seeking. As a result the period of waiting increases famil-
iarity with the threatening situation and its many aspects and increases
sensitization to the cues that ﬁay be relevant at the time of crisis, The
most striking evidence bearing on this hypothesis is the increased confidence
in current earthquake prediction capability, with the trend beginning and
ending at levels that are unrealistic in relation to actual scieﬁtific -
capability. There is no cﬁgulative growth in awareness of predictive announce-
ments or of the Uplift, buf there 1s some change in tﬁe quality of announce-
mentsvrememhered, with more focus on the Uplift and scientific announcements. °
Thus, there is suggestive support for this hypothesis.

The final hypothesis assumes an even stronger positive effect, with
waiting and periodiﬁ reminders leaaing to rehearsals and the selection of
more effective responses through trial and error. We have noted that many
people have assumed that the crisis event will be preceded by a short-term
warning. A relaxed sense of urgency may save people from destructive anxiety,
and if coupled with learning for more effective response during the waiting
interval, may mean a population that could be transformed frqm apparent apathy
rather quickly. We have no real test for this hypothesis, though we observe
that such survival lessons as standing under an inside doorframe during an
earthquake and not immediately rushing outdoors have been widely iearned.
And without expressing greater fear, fewer people say they would go on with
life as usual if they knew that an earthquake was imminent.

It is quité clear that while there has been a declining sense of
urgency, there has been ne general disillusionment or scapegoating during the

waiting period. There has, on the other hand, been increased acceptance of
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scientific éarthquake prediction, and some indicaticn that the prospect of a
damaging quake is being faced more realistically, as the normalcy bias is
erodéd.

The analvtic separation between the effects of waiting and the effects
of passing events is artificiai. It is undoubtedly important that the period
of waiting has not been without a series of unféiding develppments, and that the
media have managed to keep a three-year-o0ld anncuncement newsworthy. Each of
our six hypotheses is more or less likely, depending upon the nature of the
events and media treatment. The unsettling effect of the New Year's Day earth-
quake underlines the contingent effects cf events on the longer term waiting
effects. No doubt a more combative press and television could have stirred
up some of the effects described in hypotheses two, three, and four. On the
other hand, active political leadership to develop a comprehensive community-
based program for earthquake preparedness and prediction awareness could
undoubtedly have strengthened the effects anticipated under hypo;heses'fiﬁe

and six.
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Auburn Dam in a location where earthquake faults may still be active. In
Figure 3 we have separated out the former type of article and plottea with it
the levels of individual and household preparedness based on the standard
checklist included in all our surveys. Again, unless we assume some compli-
cated lag effect, it is difficult to see a meaningful relationship in Figure 3.
The basic field survey came just at the completion of four months of unparal-
led attention to personal preparedness, associated especially with the
reprinting of the Drucky series in seversal newspapers. The remainder of the
study period was characteri;ed by a fairly regulaf series of quite small

peaks, Yet household preparedness was still at its lowest level when the first
survey was conducted and rose to its highest level during the next five months.
Preparediess may be llke awareness of the Uplift: once a level of prepared-
ness is initially established, a fairly steady stream of occasional reminders
may he sufficient to maiﬁtain it. But we shall still need further explana-
tion for the rise from early to mid-1977. It could plausibly cpnstitute a lég
of one or two months in people getting around to taking measures suggested

over the previous four months.

Events and earthquake response., The foregoing analysis dealt with levels
of media attention to broad topics. This type of analysis could only be effec—
tive if people respond less to the discrete events as they occur than to the
aggregate rates with which events occur or are given public attention through
the media, The poor quality of discrimination between specific near predic-
tions, forecasts, and cautions, and the number of people who expect an earth-
quake within a year without being able to name a single announcement presaging
d destructive earthquake that they take sericusly provides justific&tion for
such an assumption. Yet at the time of our first survey a large proportion
of respondents had differentiated the Minturn forecast out of the background

of vague awareness, and the Uplift survived as a discrete phenomenon., Hence,



