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As compared with such disaster agents as tornadoes, hurricanes, and
floods, earthquakes received little attention from social scientists until
recently. A paper by psychologists Shepherd Ivory Franz and Aileen Norris
(1934) on student reactions to the Long Beach, California, earthquake of
1933 is 2 notable exception. Furthermore, it was usually assumed that
earthquakes were unpredictable, except in the folklore of earthquake
weather, anomalous animal behavior, and the like. The early monograph on
social effects of the 1971 Sylmar-San Fernando earthquake in southern
California was titled, The Unpredictable Disaster in a Metropolis (1973).

It was 1974 when the prospect of scientifically predicting carthquakes
began to be taken seriously. In the same year, the need for attention to the
potential social and economic consequences of publicly announcing a
prediction or warning was recognized. In that year two National Research
Council panels were established. The first, under Clarence Allen’s chair-
manship, was to prepare an assessment of the state of the art of earthquake
prediction (National Research Council, Panel on Earthquake Prediction
1978). Complementing this physical science assessment was a panel on
“Public Policy Aspects of Earthquake Prediction,” which | was asked to
chair (National Research Council, Panel on Public Policy Implications of
Earthquake Prediction 1975).

Some enterprising social scientists were already at work on the potential
socioeconomic consequences of earthquake prediction-—most notably
Eugene Haas, who soon brought in Dennis Mileti as collaborator (Haas and
Mileti 1977). And the Japanese had begun research even earlier, based on
anear-prediction in Kawasaki in {974 (Ohta and Abe 1977). But the Public
Policy panel provided a baseline for further research in the United States
by identifying the major potential social impacts of a published prediction,
summarizing relevant findings from the study of other disaster agents that
might apply to earthquake prediction, and offering a set of recommenda-
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tions for further research. The report, entitled Earthquake Prediction and
Public Policy (Panel on the Public Policy Implications of Earthquake
Prediction 1975), is still a useful starting point for research. Panel members
included three sociologists, namely Enrico Quarantelli, William Anderson,
and the chair; Gerald Milliman from economics; James Brown from law;
Robert Simpson, former Director of the U.S. Hurricane Warning System;
and Herbert R. Temple, former Director of the California Office of Emer-
gency Preparedness. In addition, actively participating liaison panel mem-
bers included Eugene Haas and several seismologists who educated the
social scientists on the physical aspects of earthquakes and earthquake
prediction,

The atmosphere in which the two panels worked was one of optimism
about the early prospects for earthquake prediction, combined with appre-
hensiveness about public response to predictions. Although so eminent a
scientist as Charles Richter did not share his optimism, Clarence Allen was
often heard saying that earthquake predictions could be routinely issued in
ten years if sufficient resources were devoted to the cause. A major source
of optimism was the formulation of the dilatancy-diffusion theory, describ-
ing the process by which earthquakes developed and the sequence of
physically observable signs accompanying this process. For those who
found this theory plausible, more and better instrumentation was the prin-
cipal key to predicting a substantial proportion of significant earthquakes.

The shadow that qualified this optimism was the fear of public reaction.
The myth that disaster warnings provoke mass panic prevailed, in spite of
the consistently negative evidence from studies of response to other disaster
agents. Equally widespread was the anticipation of economic disaster. The
maverick biologist and popular writer Garrett Hardin (1973/67) had written
in 1967 that the effects of a prediction on the community would be worse
that the effects of the earthquake itself. The early research of Eugene Haas,
based on interviews with business and financial leaders, seemed to confirm
the fear of economic disaster in the wake of a prediction. In 1975, Herbert
Temple sought advice from major civil officers in California concerning
the handling of earthquake predictions if and when they were issued. Most
public officials responded by warning against the public release of predic-
tions, citing mass panijc and the “cry wolf” effect in case of false alarms.

Although the Public Policy panel majority were skeptical of most of the
supposedly disastrous social consequences of published predictions, we
were infected by the optimism of the physical scientists who advised us. We
assumed that most earthquakes would develop according to paltern. For
severe quakes, there would be an orderly progression of premonitory signs,
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begirming ten to forty ycars before the eventual earthquake. While the
meaning of the signs would be unclear at first, assurance and specificity of
prediction would increase as the process unfolded. Much of the rationally
based fear of economic disaster was based on the assumption that predic-
tions of severc quakes would have long lead times and wide lime windows.
During the periods of waiting and uncertainty, it was feared that building
construction would be halted, new investment in the targeted communities
would be suspended, and many business establishments would relocate
outside of the region.?

An important contributor 10 the suddenly developed optimism about
predicting earthquakes was the reported success of Chinese scientists in this
endeavor. The Committee on Scholarly Communication with the People’s
Republic of China sent a panel of seismologists to China in 1974 to study
their program (Amesican Seismology Delegation 1975). Although access
to information in China was always restricted, there developed something
of apopular mystique about the Chinese effort. The mystique was reinforced
when the Chinese reﬁoned a dramatically successful prediction, issued a
few hours before the earthquake that devastated the city and environs of
Haicheng in February of 1975. On the basis of the prediction, thousands of
residents were evacuated from their homes, most of which subsequently
collapsed in the quake. In June of 1976, a second panel was dispatched to
China, specifically to study the successful Haicheng prediction. I was
fortunate to be included in this panel, in the hope that a sociologist might
shed some light on the Chinese success in achieving compliance with
evacuation orders without accompanying panic, and on the Chinese use of
amateur groups in supplying some of the data used in concluding that a
prediction is warranted.

The 1976 panel was briefed on Chinese methods of prediction and on
their eleven alleged successes for several days at the State Seismological
Bureau and seismological laboratories in Beijing. We then visited some of
the outlying earthquake observatories and amateur observation stations, and
spent three days touring the area of Laioning Province devastated by the
magnitude 7.3 Haicheng earthquake. With the help of an interpreter sup-
plied by the State Seismological Bureau and the China specialist member
of the panel, we talked with selected civil officials, amateur observers, and
affected citizens.

Physical scientists, who constituted most of our panel, were impressed
with many of the indicators, and by the progressive convergence of a variety
of premonitory signs that led to issuance of the final prediction. These are
reported in detail in the published panel report. For the social scientist, it
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was impressive that thousands of people evacuated their homes for several
hours in spite of snow on the ground on a cold February afternoon. We found
that government policy was to withhold information about the developing
prediction from the general public until the moment when they were ordered
to evacuate. Orders were then transmitted through the hierarchy of civil
authorities—commune and brigade leaders in the country and by factory
and neighborhood leaders in the city—including specific instructions con-
cerning the construction of temporary shelters and other measures 10 make
the evacuation feasible. Some reluctant residents were removed bodily. As
always, however, there was a tantalizing lack of specificity and complete-
ness in the information given us. No figures were released on actual numbers
of casualties, and the accounts of urban evacuation procedures seemed less
complete and credible than those of rural successes.

In spite of the impressive technical accomplishments of Chinese scien-
tists, it was clear that the prediction enterprise was highly politicized. The
head of the State Sejsmological Bureau was a nonscientist, who accompa-
nied our group on our travels and sometimes seemed to be censoring what
scientists told us. Scientists had been ordered by Chairman Mao Zedong 1o
predict earthquakes, and the effort was guided by his maxim that “Science
walks on two legs.” One leg was technical knowledge, but the other was
folk wisdom. Because of the latier element, earthquake folklore had 1o be
taken seriously and reports from a vast army of amateur observers had to
be assimilated with scientific findings. High school science groups devel-
oped simple instruments for measuring changes in telluric current and
peasant groups reported changes in well water levels, sudden muddying of
well water, and anomalous animal behavior. We were told repeatedly of the
importance of animal behavior, and saw a ubiquitous poster showing a huge
pig jumping over a fence, snakes that should have been hibernating coming
out of their holes in the ground, chickens roosting on a rooftop, and other
unprecedented animal behavior. Chinese scientists consistently insisted
that, though they did not understand why, animal anomalies had proved a
reliable indicator of impending earthquakes. As the message was repealed
ad nauseam, perhaps [ may be excused for having been diverted, during
one of our briefings, into composing a limerick:

What we’ve learned on this trip is a boon,
that folk wisdom we ne’er should impugn:
for the first quake prediction,

oft mistaken for fiction,

was the cow jumping over the moon.
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The perspective on Chinese earthquake prediction changed abruptly
four weeks after we left when several hundred thousand people died in the
wnpredicted Tangshim carthquake of July 28, 1976, The precminence of
Maoist political values was conveyed in a sclf-congratulatory account of
rescue and reconstruction in the immediate aftermath of the earthquake,
published as a small book in China for distribution abroad. The following
excerptillustrates the striking contrast between Maoist and Western values.

After Che Chen-ming, member of the standing commilttee of the
Tangshan city Party commitiee and deputy director of the city
Revolutionary Committee’s production department, extricated
himself from the rubble of his house, he beard sounds from his
sixteen-year-old son and thirteen-ycar-old daughter, still pinned
under the debris. He was about to go to their rescue when he heard
that the house of Chiu Kuang-yu, sccretary of the Lupei District
Party committee, who lived on the other side of the wall, had also
collapsed. Time meant life, for the earth was still shaking. As a
communist, what should he do? “I've got to help rescue Comrade
Chiu first,” Che said to his wife determinedly. When Chiu Kuang-
yu was out of danger and asked about Che's children, Che replied:
“Don’t worry about them. You’re district Party secretary and must
organize the whole district at once to rescue those still in danger.”
When Che finally saw his way clear to see aboul his son and
daughter, both were already dead. Readiness to sacrifice his own
children for the sake of the great majority, for the people of the
whole district, was the noble quality of the Communist Che Chen-
ming (After the Tangshan Earthquake 1976, p. 44).

The death of Chairman Mao in fall of 1976 and the subscquent rise to
power of Deng Xiaoping freed scientists from many of their prior restraints,
leading to a reevaluation of their prediction program. The new policy was
to place more emphasis on accelerating technical knowledge, and there were
fewer claimed successes. At the 1979 UNESCO conference on earthquake
prediction in Paris (Earthquake Prediction: Proceedings 1984), the Chi-
nese claimed only the one successful prediction at Haicheng, instead of the
carlier eleven. Ala news conference in which the Chinese were asked about
animal behavior as a predictor, the head of the delegation replied, “I'm the
wrong person to ask; I'm a skeptic!” [n a private conversation with the same
Chinesc interprefer from the State Scismological Bureau who had accom-
panied us on our 1976 visit [ asked why the Tangshan quake had not been
predicted. He gave two reasons. One was that premonitory events occurred
too quickly for the Bureau to analyze them. But, he stressed, the more
imporiant reason was that the Bureau at that time had wrong priorities.
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Wrong priorities were the fault of the Bureau head, and his error was caused
by his “deep connections with the Gang of Four.”* As a consequence, he
had been demoted to the bottom ranks in the Bureaw and required to prepare
a confessional statement of his errors.

In the same year as the Tangshan quake, the nearest approximation 1o
a scientific prediction of a potentially catastrophic earthquake in the United
States was issued. On February 13, 1976, the Los Angeles Times carried a
lead story reporting that the U.S. Geological Survey had detected a vast area
of recent uplift along the portion of the San Andreas Fault nearest to the Los
Angeles metropolitan area. Although scientists were careful not to predict
an earthquake and underlined the uncertain significance of the “Palmdale
Bulge,” there was reason for concern because such uplifting had been
detected just before the Sylmar/San Fernando quake of 1971 and other
carthquakes in the past. This announcement provided an exceptional and
timely opportunity to investigate public response to a significant “near-pre-
diction.” With support from the National Science Foundation and the U. S.
Geological Survey, we were able to launch a comprehensive study explor-
ing many of the questions raised in the 1975 NRC panel report (Turner,
Nigg, and Paz 1986; Turner and Kiecolt 1984). Recently, responses to a
more definite prediction of 2 moderate earthquake for the Parkfield region
in central California have been monitored and continue to be monitored in
great detail (Mileti, Fitzpatrick, and Farhar 1990). In addition, there have
been smaller scale studies of predictions in Mexico (Ordono 1984) and Peru
(Echevarria, Norton and Norton 1986).

Issues in Earthquake Prediction Resenrch

If research into the social effects of earthquake predictions and warn-
ings is to be useful over the long run, it must be cumulative, and it must
have a firm theoretical foundation. For research to be cumulative and
theoretically grounded, specific questions must be formulated and findings
interpreted in terms of an organized series of broad questions that transcend
the topic of earthquake prediction response. The most frequently used
approach is to conceive of earthquake prediction response as a problem of
communication, and more specifically, of risk communication. In the
following review 1 will suggest a series of broad questions framed in terms
of communication process, and offer examples of specific issues and
findings as elaborations on each of the broad questions. Any complete
paradigm of communication must deal with both the sender and the receiver,
as well as the social context in which they interact. For example, it is
important to have political and organizational analyses of the conditions



Tumaer: Reflgctions on the Past and Future 459

governing the public release of predictions and arganizational response to
their release, such as Olson, Podesta, and Nigg’s (1989) examination of
international and interagency struggles over the Brady-Spence prediction
for a great carthquake near Lima, Peru, for 1981, Also important are studics
of organizational response to predictions, like the Southern California
Earthquake Preparcdness Program’s (1985) comparison of responses 1o
prediction in Parkficld and San Diego, California. In response to the Iben
Browning prediction, individual changes in routine were largely adjust-
ments to the closing of schools and other organizational actions. However,
T will limit myself here to questions concerning the receivers of earthquake
predictions, watnings, and forecasts, focusing on public and personal rather
than organizational and governmental response.

What Do People Attend To?

We are all subjected to a constant barrage of communications, but we
retain our sense of purpose and sanity by tuning in (o some messages and
tuning out the rest. If people do not tune into the warning message, there
will be no response. We found that the Palmdale Bulge near-prediction was
followed by a proliferation of predictions and forecasts, some of which were
beard and some of which were not heard or promptly forgotten. Most people
seemed to take announcements from scientists more seriously than an-
nouncements by non-scientists, but the most frequently remembered pro-
nouncement was a several-year-old, disconfirmed, pseudo-scientific
warning that much of California would collapse into the Pacific Ocean
following a great earthquake on the San Andreas Fault. The warning had
been the topic of a popular baok by a non-scientist (Gentry 1968), and the
predicted date for the disaster was already several years into the past. Yet
the dramatic imagery made a lasting impact, and many people continued to
view it as a serious possibility or even probability.

Naot only daes the quality of dramatic imagery affect attention, but the
ordinary citizen is often unable to distinguish the qualified scientist from
those less qualified. When Henry Minturn surfaced in southern California
in the fall of 1976, claiming to be a qualified seismologist, flourishing
affidavits concerning a series of prior accurate predictions, and predicting
a local earthquake for a specific date, hundreds of thousands of people
accepted him at face value. Even after investigative reporting had discred-
ited his claims, many people still thought he was a seismologist. Iben
Browning posed an even more difficult problem, since he was a recognized
scientist, but not a seismologist or geologist. The comprehension of techni-
cal specializations within the category of “scientist” is beyond the
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experience of many people. Furthermore, as Ohta and Abe (1977, p. 277)
found in Japan, people who were most likely to believe prediction rumors
were also most likely to believe official predictions.

We found also that in not attending to the details of various an-
nouncements, people frequently merged different notices—one of several
ways in which people simplified the stimulus world. Many people mistook
Henry Minturn for James Whitcomb, a qualified seismologist from Califor-
nia Institute of Technology who had issued an independent near-prediction
two months after the announcement of the Palmdale Bulge. Furthermore,
Whitcomb’s announcement and the U.S. Geological Survey’s Palmdale
Bulge announcement were quite generally confused.

Carrying the loss of detail even further, many people who could not
remember a single earthquake prediction or warning announcement were
nevertheless convinced that a damaging earthquake was imminent for
southern California, Many people attended only to the most salient aspect
of the message, as they did with the “California break-off.” For another
example, there was a great flurry of rumor in early 1982 to the effect that a
great earthquake was imminent in southern California. A few years earlier,
two scientists had published a book predicting “one of the greatest disasters
of modern times” for this period. They based the prediction on the so-called
Jupiter effect—a rare alignment of planets, moon, and earth (Gribbin and
Plagemann 1974). The first author, Gribbin, had subsequently published a
little-noticed article withdrawing the prediction and identifying the scien-
tific errors in it (Gribbin 1980). But very few of the rumor carriers were
aware of the Jupiter effect or any reason why an earthquake might be
especially likely at that particular time. The awareness of earthquake danger
at a particular time was the salient message to which people attended, and
all that many remembered. Similarly, Midwesterners simplified the Brown-
ing message, and believed in the high probability of a severe earthquake in
their region over the longer term, whether they credited the Browning
forecast or not.

Similar findings emerged from the Parkfield, California, earthquake
forecast of 1985, where there was a much more intensive information
campaign, including brochures mailed to the homes of all residents in the
potentially affected area. Mileti (1990) found that most people remembered
few details of the Parkfield warning, though most people remembered
hearing about it.
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What Docs the Public Understand?

Even when earthquake notices command attention, they are often
understood in diverse ways that are unrelated to the announcer's intent. It
is a valid general principle that communications are understood in terms of
the preexisting images and biases of the receivers. Inlight of the infrequency
of destructive earthquakes in a given location, misconceptions perpetuated
in folklore are not subject to correction through personal experience. For
example, the imagery of the earth opening up, swallowing people and
houses, and then closing up around them is often difficult to dispel and
colors many people’s understanding of an earthquake notice. People have
ready-made frames of reference that are different from those of the scientist.
Contrasted to the scientist’s naturalistic frame of reference, people may
place the message in theological, moralistic, or pseudo-scientific frames.
We found a very frequent mixing of naturalistic with non-naturalistic
frames.

Understanding the “rcal dangers” of earthquakes is greatly affected by
“common sense’” and prior images. For example, fear of being in tali
buildings during earthquakes was widespread, based on a commonsense
assumption that increased height means increasing instability. People
seemed better able to understand direct than the indirect effects of earth-
quakes that are the chief source of casualties. Thus the risk of flooding in
case of dam collapse and the risk of uncontrollable brush fires in the
probable event that aqueducts bringing water across the San Andreas Fault
would be broken were seldom appreciated. On the other hand, the idea that
one could “ride out” an earthquake safely in any openspace at a safe distance
from potential falling objects and landslides was difficult for many people
toaccept. Indeed, when earthquake prediction was first discussed, there was
a widespread conviction that the appropriate response was evacuation of
the threatened area. A commission was appointed that attempted briefly to
draw up a plan for evacuating the greater Los Angeles area. It soon became
clear how unrealistic it was to think of removing a population of several
million from an area walled in by high mountains traversed by only a few
highways, and by the ocean, when north and east of the mountains for
hundreds of miles was almost uninhabitable desert. The misconception that
massive evacustion was the only way \0 minirize casualties in a greal
earthquake was widespread in the esrly days of carthquake prediction talk,
Stil) later, in the Midwest, many people’s first thought was to leave the area,
though, as in southern California, few actually did.

Understanding earthquake predictions is difficult for the many people
who do not already have a clear understanding of probability. One transla-
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tion of a probability statement is implied by the frequent question: “Why
are they telling us if they don’t know whether there will be an earthquake
or not?” From this frame of reference, the definite, dated prediction is more
understandable and hence credible. James Whitcomb’s near-prediction of
an earthquake anytime within one year from now was frequeatly translated
into prediction of an earthquake one year from now. The Browning predic-
tion had the advantage of a precise date, and most people overlooked its
probabilistic nature. The problem of understanding probability was re-
flected in two other findings. One was the unrealistically high level of
certainty set by the public as a condition for the public release of a
prediction. The other was the use of confirmation or disconfirmation in the
single case as a measure of the validity of prediction methods. Many people
asked why Cal Tech’s James Whitcomb was a more credible predictor than
Henry Minturn (substitute Iben Browning) when neither’s predicted earth-
quake happened.

How Do People Cope with Ambiguous Communications?

Scientific predictions, because they are probabilistic, are necessarily
ambiguous from the individual’s point of view. Perhaps the most widely
documented principle here is that people tend to respond 1o ambiguous
threat messages by denial and normalization. After the 1976 an-
nouncements we found little tendency to deny that an earthquake was
coming, but the great majority of people who had heard of the Palmdale
Bulge did not think there would be damage where they lived, from the
anticipated quake. However, there have been notable exceptions to this
principle. A case in point is the massive evacuation following the Three-
Mile-Island nuclear plant near-disaster in 1979. More impressionistic evi-
dence suggests a panicky community response to earthquake forecasts or
predictions in rurat Mexico (Ordono 1984) and in Peru in 1981 (Olson,
Podesta, and Nigg 1989). In Peru, where six severely destructive earth-
quakes had occurred during the previous four decades, half the people
interviewed believed that there would be serious damage to their homes in
case of a strong earthquake (Echevarria, Norton, and Norton 1986, p. 184).

Animportant problem for research is to establish the difference between
ambiguous situations in which normalization prevails and those that evoke
precipitant action. One well documented difference is the level of confi-
dence in public authorities. Southern Californians generally overcstimated
the level of government preparedness for dealing with an earthquake, while
confidence was abysmally low in the Three-Mile-Island situation. Further-
more, the nuclear plant shutdown had actually occurred, and evacuees
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feared its aficrmatly, like the residents of Beijing, China, who camped out
in tents for fear of aftershocks from the Tangshan earthquake. Similarly,
occurrence of a smalt earthquake while the Ihen Browning prediction was
pending probably increased the seriousness with which the supposed threat
was taken.

People often look for strong leadership from government officials or
olher anthorities to resolve ambiguity. We found that people looked dispro-
portionately to government to prepare the community for an earthquake,
many even expecting a short term warning to be issued before the main
event. Mileti (1990) found that about (hree quarters of the people wanted
future information about the Parkficld forecast to come from government
sources.

Another common response to ambiguity is to seek personal confirma-
tion. People respond to slorm wamings and tornado wamings by scanning
the sky for tell-tale cloud formations and to flood warnings by trips to the
river bank. Earthquakes pose a special problem in this respect, as does
radioactivity, because there are no personally observable warning signs. |
suspect it is the need for such signs thal largely accounts for the widespread
confidence in anom?lous animal behavior and personal premonition, and
the less widespread belief in earthquake weather."*

Still another common response to ambiguity is (o act on the basis of
customary responses 1o somewhat similar but more familiar situations.
Carey MacWilliams suggested, after the 1933 Long Beach earthquake in
southern California, that the common image of earthquake weather corre-
sponded to the more valid midwest image of tornado weather. During the
preceding half century, immigration to southern California had becn pre-
dominantly from midwest “tornado belt” states, and migrants brought their
expericnce with tornadoes to bear on the unfamiliar earthquake phenome-
non.

flow Can Concern Be Converted into Action?

It is common knowledge thal we have far more ideals, plans, and
concerns than we actually act on. Awareness of fire danger does not insure
that people will conscientiously deal with fire traps in their homes, and
awareness of flood dangers does not guarantee that peaple will not build or
maintain their homes in flood plains. In spite of general awareness, the
majority of individuals in both southern California and Parkfield had taken
no steps lo prepare for a quake, hough precautionary measures were more
frequent in Japan (Ohta and Abe 1977) and Peru (Echevarria, Norton, and
Norton 1986), and possibly in the Midwest. Our research was guided
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initially by a five-step model in which people must first have the informa-
tion, then they must understand it, after which they must take it seriously,
and finally see its relevance for them, before they act on a warning. While
it was useful to break down people’s responses in this fashion, the model
was not very effective in predicting who would and would not take concrete
steps such as storing food and water. While all correlations were low, the
strongest relationships with preparedness were with not being fatalistic
about the effects of an earthquake and having discussed earthquake matters
with other people. A weaker predictor was the extent of bondedness to the
local community. We found a widespread attitude of fatalism about the
effects of earthquakes—that any preparations people made would have litile
effect on the outcome for them personally or for the community at large.
Such fatalism quite understandably discouraged people from taking any of
the recommended actions. Concerning the other principal determinant of
action, a similar finding in Kawasaki was that people who received infor-
mation through personal as well as official channels were more likely to
spend money on preparedness in the home than people who only heard
through official channels (Ohta and Abe 1977, p. 278). Similarly, Midwest-
erners’ perceptions of what their friends were doing was a stronger predictor
foraction than what people believed about the Browning prediction. Making
an arbitrary assumption about the direction of causation, we may conclude
that participating in discussion of the situation served as a stimulus to action,
clarifying action options and providing collective support and pressure for
individual action.

With current interest in the emotional components of human behavior,
it is revealing to note that the relationship between level of fear and action
was curvilinear in our study. Raising the level of fear increased the prob-
ability of action up to a point, beyond which higher levels of fear seemed
to impede action.

Another finding is relevant to the emphasis on scientific education as a
feature of earthquake preparedness. We classified people into four catego-
ries according to who they believed could predict earthquakes. As one might
expect, skeprics who didn't believe that anyone could predict earthquakes
had done least to prepare, while those who believed only in nonscientific
grounds for prediction and those who believed only in scientific grounds
had done more. But people we called believers, who respected both scien-
tific and nonscientific grounds for prediction, had made the most prepara-
tion.

In the Parkfield study, Mileti (1990) found that people were most likely
to remember and take those recommended steps that were easiest and could
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be done most quickly. The people most likely 1o do somcthing to prepare
for the carthquake were those with recent damaging earthquake experience,
those whosc neighbors and friends had made preparations, and those who
had also taken protective action against earthquake risk before the predic-
tion was issued.

Hlstorical, Cultural, Sttuational, and Individual
Varlabllity of Interpretatlon and Response

There is always a danger, in empirical research, of underestimating
variability in our search for generally applicable principles. By stressing
modal or other average responses we often overlook individual, situational,
and subcultural variation. By conducting research in a given society during
a single period of history we fail to uncover the effects of social structural
and culwral factors on responses. The case of two New York City blackouts
supplies a relevant illustration. One of the major conclusions {rom early
disaster research, mostly conducted in the United States, was that the initial
response to disaster was a welling up of altruism and a heightening of
community bondedness, leading to what was often called a “therapeutic
community” (Fritz 1961; Barton 1969). When power-outage over a vast
area blacked out New York City for an entire night in November, 1965, the
community responded with impressive confirmation of the therapeutic
community hypothesis. But another blackout twelve years lates, in July,
1977, evoked massive Jooting and vandalism. Robert Curvin and Bruce
Porter (1979) have identified important differences in the circumstances of
the two blackouts, and important changes in national and community
solidarity resulting from the intervening wave of imterracial controversy.
Their study conveys a dramatic warning against generalizing too confi-
dently about response to warnings of earthquakes or other disasters until we
understand much maore about the cultural, social structural, and immediate
situational contexis in disasters or warnings of disaster occur.

There has also not been space here to consider the important variations
in response on the part of different racial and ethnic groups, social classes,
and sex and age groups within the same population, such as have been
brought out clearly in several of the papers in this volume. We must resist
the temptation to homogenize our samples on the basis of summarizing
averages and percentages.®

Readers of this volume will recognize that the Iben Browning prediction
was both similar 1o and differcnt from the predictions and forecasts which
formed the basis for most of this review. It lacked the consensual scientific
support of the southern California Uplift or Parkfield warnings, but was












