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CHAPTER ONE

THE BACKGROUND AND SCOPE OF THE I}WESTIGATION

The Developing Prospect of Earthquake Prediction

As recently as 1973, a report of public response to the 1971 San

Fernando-Sylmar earthquake was issued under the title The Unpredictable Disaster

in a Metropolis (Bourque et al., 1973). Forecasting earthquakes was commonly

relegated to seers and fiction writers like those who warned that much of California

would fall into the Pacific Ocean in June of 1969. But as early as 1968 a

working group of the Federal Council for Science and Technology, impressed by

progress in Japan, had recommended earthquake prediction as a valuable tool

for saving lives in case of an earthquake (Ad Hoc Interagency Working Group,

1968). And in late 1973 and 1974 a spate of articles by leading seismologists

optimistically recounted progress toward the practical realization of scientific

prediction capability. In May, 1975, a popular article by Frank Press bore the

headline: "With adequate funding several countries, including the U.S., could

achieve reliable long-term and short-term forecasts in a decade."

Some of the optimism was stimulated by the report from an American

scientific delegation to the People's Republic of China in 1974 that their

hosts might have successfully predicted as many as eleven substantial earthquakes

(American Seismology Delegation, 1975). The most impressive, and certainly the

most extensively verified Chinese success came the following year when a

magnitude 7.3 earthquake in the vicinity of Haicheng, on February 4, 1975, was

predicted with almost pinpoint accuracy just a few hours before it happened

(Haicheng Earthquake Study Delegation, 1977).

Early optimism was also based on the conviction that seismologists

were close to finding a theoretical model which would adequately account for
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the various signs often observed before an earthquuke (Scholz, Sykes, and

Aggerwa1, 1973). The model would permit quantitative analysis so as to

specify the place, time, and magnitude of the expected quake. Building

especially on Soviet findings, American seismologists formulated the dilatancy

theory, which promised a framework in which all the pieces of the puzzle

could be fitted neatly together. In the meantime, American scientists were having

some encouraging practical success. Peter Ward (1978) reported five small

earthquakes that were predicted with varying degrees of accuracy in the

United States between 1974 and 1977. In a definitive analysis of the state

of the art released in 1976, the National Academy of Sciences Panel on Earth

quake Prediction was appropriately cautious about current progress. But the

Panel reiterated the conclusion that "With appropriate cotmnitment, the routine

announcement of reliable predictions may be possible within ten years in well

instrumented areas, although large earthquakes may present a particularly

difficult problem."

Enthusiasm for earthquake prediction was occasionally muted by anxiety

over potential unsettling social and economic effects from warning the public

about a coming earthquake. Especially if the warning involved weeks, months,

or years of advance notice, might not disruption in the social and economic

fabric of community life exceed whatever benefit could be anticipated from

knowing when to expect an earthquake? Garrett Hardin (1967, 1973) imagined

all of the worst possibilities in a witty and polemical essay that attracted

wide attention. More serious efforts to estimate possible effects began with

a working paper by J. Eugene Haas entitled "Forecasting the Consequences of

Earthquake Forecasting," prepared for the University of Colorado Institute

for Behavioral Science in 1974. Haas and Dennis S. Mi1eti (1977) then launched

the first empirical study in which key decision makers in commercial and

noncommercial sectors of the community tried to anticipate what steps they would
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take in the event of a prediction, taking into account the decisions that were

being comtemplated in other community sectors. Their conclusions were that

lives would indeed be saved, but very likely at the cost of a crippling

economic recession.

With a mandate to review the full range of social, economic, and legal

aspects of prediction, the Panel on Public Policy Implications of Earthquake

Prediction was established in the National Research Council (1975) as a counter

part to the Panel on Earthquake Prediction. Drawing widely on experience with

warnings of other types of disaster, the Panel offered recommendations for

both action and research. Central to several of the research recommendations

was the need to study response to actual instances of earthquake prediction

and warning as they occur. At the same time studies by Martin V. Jones and

Richard M. Jones (1975) and by Leo W. Weisbecker and Ward C. Stoneman (1977)

also explored potential social and economic consequences of prediction, while

emphasizing the need for more focused research. In 1978 a report from the

National Research Council Committee on Socio-economic Effects of Earthquake

Prediction presented a more fully elaborated outline for research. The Commit

tee underlined the importance of studying response to near predictions as well

as predictions, reminding investigators that people may not distinguish between

near predictions and scientifically adequate predictions. In the same year

Arnold J. Meltzner (1978) cited California statewide opinion polls to document

the low level of apparent public interest in earthquake safety.

Earthquake harbingers in southern Cali~ornia. On February 4. news

of the tragic Guatemalan earthquake in which more than 20,000 people were killed

and 200.000 left homeless heightened local awareness of earthquake hazard.

Whatever meaning this disaster may have had for southern Californians, it did

not directly stimulate increased attention to problems of earthquake preparation

and survival in Los Angeles area newspapers. But on February 13, before the
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Guatemala disaster ceased to be news, a front-page story in the Los Angeles

Times announced the discovery that the earth's surface was uplifted over a

vast area contered near Palmdale. The precise meaning of the Uplift remained

a puzzle to seismologists, and scientists admitted that alternating uplift and

subsidence can occur without accompanying earthquakes. However, four circumstances

could not be ignored, namely: (1) an uplift of this nature is one important

hypothetical precursor to an earthquake; (2) if the uplift were a precursor,

its extent--covering approximately 100 miles along the fau1t--cou1d indicate

an earthquake in the magnitude 8 range on the Richter scale; (3) the NOAA

study published in 1973 had estimated that a quake of similar magnitude

centered in approximately the same location could cost as many as 12,000

lives in the greater Los Angeles area, with astronomical injuries and property

loss; (4) seismologists had long warned that a serious earthquake was overdue

in the southern portion of the San Andreas fault. While acknowledging the

uncertain meaning of the Uplift, the California Seismic Safety Commission on

April 8 officially declared that "the uplift should be considered a threat to

public safety and welfare in the Los Angeles metropolitan area."

Although nothing approaching a true prediction had yet been issued, the

southern California Uplift might well serve as a prototype for the first stage

leading toward eventual prediction of a highly destructive earthquake affecting

a major metropolitan area. The U.S. Geological Survey rapidly increased

instrumentation and observation in the uplifted area. A succession of further

developments might well occur, culminating either in a positive prediction,

a reinterpretation of the Uplift as benign, or an actual earthquake

that struck while scientists and responsible community leaders were still

debating the significance of the anomaly. Accordingly it was decided to

launch an investigation into public interpretation and response to announcement

of the Uplift and whatever subsequent developments might occur. This report is
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a summary of the findings from that investigation.

Subsequent events have justified the assumption of a developing

scenario, though not yet the anticipation of a true earthquake prediction.

On April 21, 1976, another front-page story in the Los Angeles Times

reported that Professor James Whitcomb of the California Institute of Tech

nology's Seismology Laboratory had "predicted" a quake between the magnitudes

of 5.5 and 6.5 to occur any time from that date until April, 1977. The quake

might occur on any of several faults in the area, and anywhere within an

irregularly shaped circle some eighty-seven miles in diameter. It could not

be determined at once whether this qualified prediction referred to the same

phenomenon as the southern California Uplift, or whether Los Angeles now

faced the prospect of two earthquakes. In subsequent discussion, Professor

Whitcomb made it clear that he was merely engaged in testing a controversial

hypothesis rather than issuing a confident prediction.

On May 28, the Los Ange}es Times again carried a front-page story

with the headline "Palmdale 'Bulge' Higher, Wider Than First Thought." This

latest story suggested that the Uplift might relate to a fault on the Los

Angeles side of the San Gabriel Mountains, rather than the San Andreas fault,

and reported a growing conviction at the US Geological Survey that the Uplift

indeed presaged an earthquake.

The year following the first announcement of the Uplift was marked by

an abundance of earthquake-related news. There were more destructive earth

quakes around the world than usual, with the July 28 Tangshan quake in the People's

Republic of China and the May 6 quake in northern Italy receiving most attention.

Just about the time that Professor Whitcomb was cancelling his near prediction,

a forecast from outside of the established scientific community attracted

nationwide attention. Henry Minturn, a self-styled geophysicist unknown
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to the scientific community, was given a hearing by the local NBC radio

affiliate on November 22, 1976. He claimed to have predicted many earthquakes

successfully in the past, including a small one that occurred while he was in

the studio. On the air he forecast an earthquake for the Solomon Islands on

December 7, to be followed by a quake in Los Angeles on December 20. Although

recognized earthquake scientists consistently disparaged Minturn's methods and

his predictions, interest in the forecast mushroomed. Media coverage was

extensive, though it ranged from positive to inquiring to devastatingly

critical. After December 20 had passed without an earthquake, most of the media

simply dropped further mention of Minturn, without so much as a recapitula-

tion and assessment.

The Purpose of 'the Investigation

The most general purpose of the investigation was to gather a wide

range of information concerning individual and community response to these

events as they developed. The time required to develop a research proposal and

the time required for review before a grant could be awarded precluded our

conducting a sample survey until approximately one year after first announce

ment of the southern California Uplift. But we have been able to monitor

newspaper and other media treatment of relevant events from the time of the

original announcements, and to conduct sample surveys as events unfolded

during the second and third years after public notification of the Uplift.

Data were gathered with two general aims in mind. One aim was to assemble

as rich a case study as possible of a series of events whose eventual outcome

could not be known at the time of the investigation. The uncertain and open

ended yet severe threat of earthquake disaster represented by the Uplift was

a unique event at the time, yet one likely to be repeated in the future. The



other aim was to provide a basis for refining our understanding of what the

community response will be when true earthquake predictions are released to

the community sometime in the future. As the closest approximation we have

had to a true earthquake prediction in the United States, announcement

of the southern California Uplift constitutes what we chose to a call a near

prediction. While it would be foolhardy to assume that community response

to an earthquake prediction would be merely an intensified version of the

response to a near prediction, we can profitably look to see what aspects

of the response to a near prediction accord with prior assumptions and which

do not. And it is likely that the issuance of true earthquake predictions

will in many instances be preceded by the announcements of near predictions

similar to recent discussions of the Uplift.

Specific research objectives. Several specific research objectives

can be enumerated.

1. To describe and assess popular reception and understanding of reports

dealing with the southern California Uplift and earthquake risk in the region,

and what they imply for action by the populace. This objective includes the

following elements of response: Awareness of events in connection with the

southern California Uplift and with respect to the earthquake prospect in

general; salience of concern with the impending earthquake danger, meaning the

extent to which it is in the forefront of attention and a matter of preoccupa

tion; fear and anxiety over the earthquake prospect; understandi~of the

earthquake threat in naturalistic or nonnaturalistic terms and confusion

between scientific and nonscientific predictions and forecasts (including

the prophetic version expounded by the television evangelist, Doug Clark,

on Los Angeles television and in his book, Earthquake 1982!). Interviewing

7



was related specifically to the most recent scientific reports on the Uplift

and earthquake forecasts, so that scientists and public officials could

assess the interpretations that were placed on their announcements. Specific

recommendations to scientists and the media concerning the clarification of

past announcements and the strategy for future announcements have resulted

from these findings.

2. To describe and assess what people believe about safety and danger

in case of earthquake, about the possibility of saving lives and protecting

property in the event of a serious earthquake, and what steps they have

contemplated taking themselves or have already taken. Included here is the

public attitude toward the release of predictions and near predictions.

This research objective complements the first. The first objective deals

with popular understanding and emotion, while the second concerns dispositions

toward action. Findings should permit us to advise responsible public and

private officials concerning the state of public readiness for an earthquake

and to recommend specific steps to increase public readiness.

3. To describe and assess the extent of altruistic concern for the

prospective victims of earthquake disaster. Response to an actual disaster

is typically facilitated by a widespread spontaneous outpouring of altruistic

feelings and actions toward the victims. The National Research Council Panel

Report (1975) suggested that hazard~reductionefforts in response to a prediction

might be hampered by the absence of any altruistic outpouring until after the

actual quake had occurred, and hypothesized some necessary supports for altruism.

Interviewing was designed to supply opportunities for the spontaneous expres

sion of concern for potential victims, and for indicating awareness of cate

gories of people who are especially at risk. Since an effective hazard

reduction program will require sacrifices by many, we should be able to

8
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advise public leaders concerning steps that must be taken to insure a wide

spread readiness to sacrifice for the common good.

4. To describe and assess what people believe their public leaders are

doing to prepare for an earthquake and to clarify the meaning of events, what

confidence they have in scientists and public leaders concerned with these

matters, and their disposition to cooperate in hazard-reduction measures.

This objective shifts the research focus from a concern with mass (individual)

responses to the prospect of collaborative response under the guidance of

community leaders. Specific recommendations on how to secure cooperation should

result from these findings.

5. To describe and assess the steps by which individuals are making up

their minds on the issues raised under the first. four objectives. People

will be asked whom they have listened to, with whom they have discussed

the issues, and what individuals, organizations, and media they rely upon

in reaching their own decisions. Both the sources of information and the

sources of confirmation will be examined. Recommendations here should indicate

the best strategies in communicating with the public, and what types of

community organizations can be most useful in relaying and reinforcing

messages.

6. To identify the relationship between each of the foregoing consider

ations and selected circumstances that might usufully be taken into account

by policy makers in devising and implementing a hazard-reduction program. The

variables emphasized the following: Proxi~ity to prior earthquake disaster

(The areas of destruction and evacuation in the San Fernando earthquake of

1971 are within the vulnerable area, and the destruction area from the

Tehachepi-Bakersfield quake of 1952 overlaps the northern vulnerable area);

Living under specially vulnerable conditions, such as in unreinforced masonry



structures built before 1934, and below dams; Living in an e~hnical1y or

racially segregated neighborhood, with special reference to the large

Hispanic and black populations; Levels of education and socioeconomic status.

Findings should indicate how warning messages and hazard-reduction programs

should be tailored to the special needs of these populations.

7. To isolate the pattern of developing individual and community response

over time and in relation to the specific sequence of events. Trends in

popular reception and understanding, dispositions toward action, disposition

toward collaborative response and altruism, and sources of information and

confirmation will be established. A crucial feature of the investigation was

repeated interviewing to identify changes as they occurred. These data

also permit periodic updating of all recommendations.

8. To note any unusual economic activity that might signal an economic

response to earthquake prediction or near-prediction. A comprehensive

economic study is beyond the scope of this investigation. But because of a

possible domino effect, we attempted to be alert for any drastic economic

responses.

9. To record and interpret the sequence of decisions and steps taken by

public and private agencies concerned with public safety and planning,

relating these to developing events, popular response, political pressures,

and economic developments. The American Red Cross and similar agencies may

be making special preparation. The involvement of labor unions and business

organizations such as Chambers of Commerce is important both here and in

connection with the next objective.

10. To record and interpret nonbusiness, private sector organizational

response to the developing events. This includes treatment in the media of

mass communication, sermons and other attention in religious organizations,

10



serious discussion in service clubs and other voluntary groups, humorous and

faddish response such as earthquake tee-shirts and thematic recreational

events.

11. To examine the significance of certain variables that will contribute

to a less immediately practical but theoretically fundamental understanding

of community response to disaster warning. Analysis would include such

variables as: past individual experience with earthquakes and other potential

natural disasters; the nature of past and future individual commitment to the

neighborhood and community of present residence and work; the time perspective

in which personal plans are being made; personal responsibility for the fate of

others, especially family members; degree of personal isolation or integration

into a meaningful social unit.

Expected Consequences of the Research

From the reports of the NRC Panel on Public Policy Implications of

Earthquake Prediction (1975) and the NRC Committee on Socioeconomic Effects

of Earthquake Predictions (1978) it is clear that no one yet knows just how

to make constructive use of earthquake prediction. We do not know how best

to issue predictions and warnings or how people are likely to respond when

predictions and warnings are issued. We do not know what kinds of spontaneous

adaptive responses can be expected from the public, what kinds of community

wide hazard-reduction measures they are prepared to accept and support, or

to what extent they understand the basis and need for various measures.

The information we have secured should be of immediate use to all categ

ories of people concerned with constructive handling of earthquak~ predictions

and hazard-reducing activities. It should enable scientists to improve the

manner in which they announce their findings and help the media to improve

11
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their handling of the information. It should help both governmental and private

sector agencies to plan and implement more constructive responses to prediction

and near-prediction.

The information and analysis should be of long-term use to scientists

and to public and private-sector officials as they plan for future instances

of earthquake prediction and near prediction. The careful study of the first

such instance should provide a foundation for future policy-formation and

research in this area.

The ReSearch D~~

As befits the aim of providing a comprehensive case study of community

response to developing events over a three-year period, we gathered several

kinds of data and examined them both cross-sectionally and longitudinally.

The precise nature of the data gathered and the methods used to gather and

analyze them will be clarified in the body of the report. In this introduction

we shall briefly describe the major types of data, how they were gathered,

and how they were used.

Media content. Before one can understand the nature of the community

response to relevant events, it is necessary to identify those events and

determine how news of the events was conveyed to the public. For this purpose

it became crucial to mOnitor the coverage of earthquake news by the mass media.

There is no way in which the public can respond to the "true nature" of events.

Responses deal only with the nature of events as conveyed to the public through

various communication media.

Comprehensive monitoring of media coverage would be a gargantuan

task, far beyond the scope of this investigation. In a metropolitan area

such as Los Angeles it would require round-the-clock monitoring of dozens

of radio and television stations, and systematic perusal of dozens of newspapers
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and other periodicals. We settled on the following procedure as a reasonable

compr~se: First, six newspapers were selected for complete monitoring

throughout the three years, 1976, 1977, and 1978. Copies were made of every

item dealing with earthquakes~-news, editorials, letters, advertizements,

etc.~-in every issue of the six newspapers. Television specials and radio

specials are usually advertized in the newspapers, so we were able to record

or take notes on nearly all such specials that were aired after mid~1976.

We regularly watched the evening news on the three major television networks

and noted relevant items. With the help of a wide circle of friends interested

in the project, we located relevant magazine articles and were informed of

other television and radio items.

The record of newspaper content provided the framework within which

reports of other media coverage were incorporated. The newspapers were carefully

chosen so as to represent some of the important audiences in Los Angeles

County. The two major metropolitan dailies, appealing to somewhat different

audiences, were monitored. Three large-circulation "community" dailies were

selected, one serving the San Fernando-Sylmar earthquake damage area and environs,

one serving the politically conservative, highly educated, and high-income

population of the "west side," and one serving the moderate income and more

recently developed east-side suburbs. Finally, because of the substantial

Spanish-speaking population, we monitored the leading Spanish-language daily.

The chief product of the media analysis is a detailed narrative covering

the three years from just before the announcement of the uplift until the end

of 1978, and covering the brief flurry of news and commentary concerning the

moderate New Year's Day earthquake of 1979. The narrative provides

the definitive record of events as they were conveyed to the public. An

historian might not find the record of events entirely correct. For example,

the magnitude of the New Year's Day earthquake of 1979 as reported in the
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U. s. Geological Survey'sEart~~a~eBu11etin(Person. 1979) several months

later is greater than the magnitude reported at the time. But the revised

and presumably more correct assessment of magnitude was made after public

interest in the earthquake had dissipated and was never--so far as we can

determine--conveyed to the general public. Hence the earlier and presumably

underestimated magnitude is the only figure that is relevant in examining

community response.

The narrative was given rigor by the use of content analysis. Different

kinds of general and specific topics were identified. Items were classified

and frequencies recorded. As a result we are able to observe the rise

and decline of attention to earthquake topics in general, the shifting emphasis

between earthquake prediction, earthquake safety, and accounts of actual

earthquakes, and changing attention to specific topics such as the southern

California Uplift and the building and safety issue. In addition to this

longitudinal analysis, we are able to compare the emphases in different kinds

of newspapers cross-sectionally.

Organizational response. The assessment of governmental and other

organizational response was not a primary aim of this investigation. However it

is impossible to understand the broad public response to events or the media

treatment without some awareness of organizational response. Both the media

and the public depend heavily on initiative and guidance from governmental

agencies. Hence we have assembled a cursory survey of organizational response

during the same three-year period. The sources of information for this review

range from participant observation (e.g., in the Los Angeles Mayor's task force

on earthquake prediction) to nonparticipant observation (e.g., Los Angeles

City and County emergency exercises) to reports from informants within organiza

tions and newspaper accounts. We attempted to contact agencies known to have
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roles in emergency planning and to follow up news accounts of organizational

activities. An important part of the organizational review is a survey of

activities in schools throughout the County. A definitive study of school

programs would constitute a major investigation. But we have used a variety

of techniques in an effort to gain a fair impression of the extent and range

of responses to earthquake threat by schools throughout the County.

Sample surveys: the basic field survey. A series of sample surveys of

Los Angeles County residents provided the most important findings and occupied

the greatest share of attention and resources. The data-gathering for these

surveys was conducted by the trained and experienced staff of the Survey

Re8earch Center in the Institute for Social Science Research at the University

of California, Los Angeles.

The major survey, the basis for most of the cross-sectional analysis, and

the starting point for longitudinal analysis, was the basic field survey.

A representative sample of 1450 adult residents of Los Angeles County were

interviewed in their homes by Center personnel. Interviews began in late January

and were completed in early March of 1977, approximately one year after announce

ment of the Uplift. The interview schedule was developed by the investigators,

with help from staff of the Survey Research Center. The interview covered

a wide range of topics related to awareness, concern, communication, and action

in relation to the potential earthquake threat facing southern California at

the time.

Sample surveys: special samples. As part of the cross-sectional analysis,

we sought to compare responses of certain population segments in Los Angeles

County. Because of the significance of Black and Mexican American minorities

in the metropolitan area, it seemed important to search for characteristic

similarities and differences between the responses of these groups and the

White Anglo majority. Because of the recency of the 1971 San Fernando-Sylmar
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earthquake, it seemed important to compare responses by residents of the damage

area with responses from other sections of the County. Also, it seemed important

to compare responses by residents of especially vulnerable areas with responses

by residents in less vulnerable sections of the County. In each instance there

was doubt that the number of respondents within these special interest categories

would be sufficient for definitive analysis on the basis of the County-wide

special samples, as necessary, for separate analysis. The goal was to include

a minimum of 200 respondents in each special sample. For reasons that will

be indicated later in the report, we were not able to reach that number in all

instances.

The general procedure in assembling the special samples was a follows.

For each of the special respondent categories (Black, Mexican American

San Fernando damage area resident, potential inundation area resident, and

resident in a neighborhood with a high concentration of old buildings), an

attempt was made to estimate the number of respondents that would fall auto

matically into the County-wide sample for the basic field survey. Whenever

this number was less than 200, the sampling design was augmented by over

sampling from the appropriate primary sampling units. The goal for over

sampling was set in each case so as to bring the total number of respondents

up to 200 in each special category. In order not to bias the County~ide

representative sample, the oversampled respondents were not included in the

basic field survey analysis.

For the separate analysis of ethnic and racial differences and of

residence in the 1971 earthquake damage area and currently vulnerable areas,

the special samples were constituted by using respondents from the County

wide representative sample, augmented by the oversampled respondents. Thus

special samples of Blacks and Mexican Americans were assembled for comparison
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with a control group of White Anglo respondents drawn from the County-wide

representative sample. Similarly the special samples of San Fernando-Sylmar

earthquake damage-area residents and residents of vulnerable areas were constituted

by combining respondents from the County-wide sample with oversampled respondents

for comparison with a control group drawn exclusively from the representative

sample.

Sample surveys: the panel study. Because of major concern with under

standing the effects of the passage of time without the anticipated earthquake,

longitudinal investigation was an indispensib1e part of the research design.

Accordingly four waves of interviews were scheduled at five to six month

intervals after the basic field survey. For the sake of economy these interviews

were briefer than the basic field survey and were conducted by telephone

rather than face-to-face interviewing. Interviewing was done, however, by the

same corps of trained interviewers who conducted the basic field survey, through

the UCLA Survey Research Center.

These interview schedules were designed with two objectives in mind.

One was to provide a record of change and stability in key responses. For

example, questions used to determine awareness of the southern California Uplift

were repeated in all four waves, exactly as they were asked in the basic field

survey. The other objectives was to determine response to events that occurred

or recieved special media attention during the period after the basic field

survey was completed. For example, during 1977 there were several reports

of changes in the extent and elevation of the Uplift. In 1978 the Soviet

embassy issued a prediction by a Soviet scientist for an earthquake in

southern California, and later in the. year a destructive earthquake occurred

in nearby Santa Barbara County. Questions concerning these events were included

in the appropriate interview schedules.

To facilitate the analysis of change, interviews were conducted both

with new samples of respondents and with samples of previously interviewed
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respondents. Each wave included samples of over 500 new respondents, repre

sentative of all County residents. The comparison of respon,ses by these four

samples and the basic field survey respondents provides the evidence concerning

change and stability. Additional reinterviewed samples included in three of

the four waves provided the basis for determining which kinds of respondents

changed and which kinds did not change.

Sample surveys: contingent events. It was an important part of the

research design to be prepared for certain critical events that might have

important effects on public response. Accordingly, five special interview

schedules were devised and pretested and printed up in sufficient numbers for

immediate use. In addition, a corps of interviewers was briefed on each of the

five contingency schedules. The five events for which we prepared were a damaging

earthquake in Los Angeles County, a nondestructive earthquake of moderate

magnitude that was felt throughout the County, the authoritative cancellation

or downgrading of warnings concerning a short-term earthquake threat, the authorita

tive issuance of a true prediction or a dramatic intensification of the warning

based on the Uplift, and the disconfirmation of a credible prediction by failure

of the quake to occur during the specified interval. Only one of these contingent

events occurred. The four unused schedules are included in the appendix to the

report and will not be discussed.

The one contingent event that occurred was the moderate earthquake that

was felt throughout Los Angeles County and advertized to the nation by way of

the televised Rose Bowl football game on New Year's Day, 1979. During the month

of January a new representative sample of 519 respondents were interviewed by

telephone. Responses by the 509 persons who knew ther~ had been an earthquake

constituted the effective data set. Some of the standard response questions

were repeated from the interview waves, but the emphasis was on the public

interpretation of this earthquake, both in relation to prior earthquake
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warnings or forecasts and in relation to the prospect of a future damaging

earthquake.

Focussed field research. A small but significant part of the total
;

investigation was an effort to assess the extent and kinds of collaborative

group response to the earthquake threat. As distinct from either strictly individual

and family responses or the responses of formally organized establishments such

as government agencies and the schools, we sought to locate and study instances

of "collective behavior." This required a more focussed and flexible style

of field study than the sample surveys and more emphasis on searching for

suitable groups than the study of organizations. In various ways that will be

explained in the body of the report we located potential groups and attempted to

make personal contact. The groups were then investigated in whatever ways

were appropriate to their level of development. In three instances we became

aware of rather massive controversy over earthquake safety proposals in which there

was large-scale collaborative resistance. These three incidents were studied

by the usual methods of interviewing key participants and assembling relevant

documents.

The Content of the Re20rt

In the balance of Part One of the report we shall review some of the

relevant literature from which we have derived leads and hypotheses used

in the investigation, and report some of the steps taken to disseminate findings

and conclusions to potential users prior to completion of this technical report.

Part Two consists of the media narrative and analysis. Part Three is the review

of government and other organizational response, including the schools. The

media and organizational accounts are placed first because they provide

much of the background for interpreting the survey results.
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Parts Four through Nine deal principally with findings from the various

surveys. Parts Four and Five concern chiefly the basic field survey. Findings

are divided so that awareness and communication over the earthquake threat

are treated first in Part Four, and orientations toward action are the subject of

Part Five. Part Six reports the analysis of the special samples from the San

Fernando-Sylmar earthquake damage area and especially vulnerable areas. Part

Seven relies less on the surveys and more on focused field research to examine

instances of group response, as distinct from strictly individual response or

organizational response. This includes collective resistance as well as support

for earthquake mitigation efforts. Part Eight is the analysis of special samples

for comparison among Blacks, Mexican Americans, and the White Anglo majority.

Part Nine is the analysis of change and stability based on the four-wave

panel study, and examination of response to the earthquake on New Year's Day,

1979.

Part Ten is a summary of main conclusions and recommendations. It is

followed by an Appendix containing all of the survey schedules used in the

investigation.
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CHAPTER TWO

REVIEW OF RELATED WORK

No investigation originates or proceeds in an intellectual vacuum.

Investigators must borrow widely and extensively if their products are to

be rich and useful. In this chapter we identify only a few of the more

obvious sources upon which we have drawn. Some have made quite specific and

identifiable contributions to this investigation, while others have been

assimilated into a less differentiated reservoir of ideas. These are sources

that we recommend to others who plan to undertake research dealing with the

social impact of earthquake predictions and cautions.

Sources will be reviewed under seven general headings. First are the

foundation works on social aspects of natural disaster and disaster warning

and those dealing directly with earthquakes. Second are works dealing with the

reception and understanding of messages that convey warnings, whether they deal

specifically with earthquakes and other natural disasters or with the more

generic phenomenon of response to warning and potential misfortune. Third

come studies dealing with action and inaction as responses to warnings. Fourth

are studies of the circumstances under which altruistic concern is evoked

by situations of threat or misfortune. Fifth are studies of the nature and

source of beliefs about public leaders and scientists. Studies of communication

and decision-making networks constitute the sixth group. A brief reference

to literature on economic changes in response to warnings of disaster completes

the chapter.
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Background

Earthquake Prediction and Public Policy. The most direct antecedent,

and stimulus to this investigation are the deliberations of the National

Research Council Panel on Public Policy Implications of Earthquake Predic-

tion, published as Earthquake Prediction artd Public Policy (1975). The, .-
Panel was commissioned to advise the Federal Disaster Assistance Authority

concerning the warning of public officials and the general public, possible

measures to reduce the loss of life and property from an earthquake on the basis

of prediction, and the need for furtber studies and research. After attempting

to estimate what a prediction might be like and what prime dangers from earth-

quakes might be reduced on the basis of foreknowledge, the Panel explored the

issuance of predictions and how people might respond to them, examined the

economic, legal, equity and political aspects of prediction, and then suggested

some potentially constructive responses to prediction and offered a series of

conclusions and recommendations. Although the Panel offered their considered

judgments concerning each type of response to prediction, the report frequently

emphasizes how important it will be to learn from the first experiences of

earthquake prediction.

Earthquake prediction is a new and unstudied field, and analogies
to better-understood disaster~warning situations are often imperfect.
Consequently, many of our conclusions must be advanced quite tentatively.
• • • Experience with actual predictions of potentially destructive
earthquakes will immeasurably improve our comprehension of the social
and economic dynamics of prediction (pp. iii-iv).

And in the chapter on "Conclusions and Recommendations" it is observed that:

There is much to be learned from carefully conceived research at the
present time, but the greatest advancement in understanding will result
from carefully planned monitoring of responses to actual predictions of
moderate and major earthquakes (p. 4).

Besides offering a series of research recommendations to complement the

action recommendations, the Panel specifically emphasized the importance

of being ready to study the first instance of prediction in Research Recom~
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mendation 111:

High priority should be assigned to developing a standby anticipatory
research capability to be utilized as future earthquake predictions
are issued. The standby research plan should include comprehensive
examination of the social, economic, legal, and political effects of
the prediction and of the actual quake (p. 4).

The Investigators have selected a set of problems from the spectrum of

topics highlighted in the Panel report, based on their special competencies

and a judgment of priorities. The report suggests that all other aspects of

community response depend in varying ways on how the prediction and warning

are issued and received, and cites evidence from studies of other kinds of

disaster warning to emphasize the likelihood of disbelief, downgrading of

importance, and distortion of the messages (Chap. 4). Accordingly, the princi-

pal focus of this investigation will be on how the messages are presented and

interpreted. The Panel report also emphasized the importance of public and pri-

vate sector leaders in shaping community response. No effort will be made

to penetrate deeply into the inner dynamics of decisions by business and financial

leaders, as Haas and Mileti (1977) have already done on a hypothetical basis,

or the intricies of political decision-making as projected by the political

scientist, Arnold Meltzner (1978). But the main actions affecting public

response and the announced decisions by such groups will be recorded and examined

in relation to public response. Finally, the Panel report emphasized the

contingency effects of economic adjustments on all other forms of community

response. Thus this investigation is genuinely an outgrowth of the report,

Earthquake Prediction and 'Public Policy, identifying problems for investigation
-~~ i\Fq 4''''"''

on the basis of the experience of the Panel. Some of the specific points of

articulation will be noted as various topics are reviewed.

Possibly the first effort by a behavioral scientist to anticipate what

might be done in case of an earthquake prediction is a paper by Haas, entitled

"Forecasting the Consequences of Earthquake Forecasting" (1974), already

available as the Panel conducted its deliberations. Haas generalized from studies
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of warnings of other types of natural disaster that people would initially

discount the threat and would not panic, and that government officials would

hesitate to issue warnings until convinced that the quake would occur.

Certain types of organizations, however~ would be compelled to respond.

Subsequently Haas and Mileti launched a large-scale investigation of projected

responses at -.any different levels in the community to some hypothetical earthquake

prediction scenarios. Reports of preliminary findings from this investigation

(Haas and Mi1eti, 1977) have emphasized the prospect of a rather devastating

economic recession resulting from decisions in key business and financial

circles. The prediction scenarios deal with much more definite predictions

than the near predictions issued thus far in southern California. The Haas-

Mileti findings do show a surprisingly large proportion of business establish

ments taking no action even with these rather definite predictions. However,

the Haas-Mileti method has been especially helpful in revealing the kinds of

additional information that organizational officials will seek. The data

are quite consistent with the assumption that decisions by certain key organi

zations or officials may have either a domino effect or an inhibitor effect

on action in the rest of the community. At the time of this writing a full

report on the nature of the popular response as a variable in the total pattern

of community response has not yet been released.

Three other publications explore some of the ramifications of the new

earthquake prediction capability. These are the California Legislature,

Joint Committee on Seismic Safety's Public Hearings on Earthquake Prediction

(1974), the U.S. Geological Survey's Earthquake Prediction: Opportunity to

Avert Disaster (1976)~ and Jones and Jones, Scientific Earthquake Prediction:

Some First Thoughts on Possible Sopieta1 Impacts (1975), The latter in

particular offers some hypotheses that may be useful in this investigation.
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While the current investigation was already underway, at least three

more important contributions to this literature were published. Leo W.

Weisbacker and Ward C. Stoneman (1977) examined the wide range of contingencies

that affect official decision-making in case of an earthquake prediction.

They described an Earthquake Prediction Impact Statement procedure whereby

political units could respond to concrete situations on the basis of strategies

previously worked out to fit specific combinations of circumstances. As

background for implementing the Earthquake Hazards Reduction Act of 1977

(Public Law 95-124), the Working Group on Earthquake Hazards Reduction of the

Office of Science and Technology Policy in the Executive Office of the President

prepared a report (1978) outlining the issues that must be confronted in

forming effective national policy. A section on communication and education

is especially relevant to this investigation. Finally, the National Research

Council Committee on Socioeconomic Effects of Earthquake Predictions (1978)

prepared an extended agenda for research on the socioeconomic aspects of

earthquake prediction. Chapters on the potential effects of earthquake pre-

dictions on individuals, households, and social groups, and on the generation

and dissemination of earthquake predictions are especially relevant.

Social Aspects of Disaster. The most general foundation for this

investigation is the large body of literature reporting research into the

social consequences of natural disaster. The most important set of field

investigations is reported in the monographic Disaster Research Study series

of the National Research Council. These and a wide range of other studies

have been well summarized in several important publications, as follows:

Charles Fritz, "Disaster," pp. 65l,,!94 in Robert Merton and Robert Nisbet, eds.,

Contemporary Social Problems (1961); George Baker and Dwight Chapman, eds.,-
Man and Society in Disaster (1962); George Grosser, Henry Weschler, and Milton

":;
Greenblatt, eds., The Threat of Im~ending Disaster, (1964); Allen H. Barton,

'.. (



Communities in Disaster (1969); Russell R. Dynes, Organized Behavior in

Disaster (1970); Dennis S. Mi1eti, Thomas E. Drabek, and- J. Eugene Haas,

Human Systems in Extreme Enviornments (1975). The last volume is in large, -

part a convenient classified inventory of empirical propositions concerning

how humans respond to natural hazards and disasters, individually and co1-

1ective1y. An attempt to assess research on natural hazards in relation to

needed understanding is presented in Gilbert F. White and J. Eugene Haas,

Assessment of Research on Natural Hazards (1975).
I

While a complete understanding of the disaster-response sequence is

essential background for the current investigation, much of the disaster

research deals quite specifically with response to warnings of disaster. Two

useful examples from the NRC Disaster Research Study series are: Elliott

Danzig, Paul Thayer, and Lila Ga1anter, The Effects of a Threatening Rumor

on a Disaster-striken Community (1958); and Raymon~ Mack and George Baker,
+"" +

The Occasion Instant: The Structure of S6c!a1 Response to Unanticipated
iii' i I ~

Air Raid Warnings (1961).

Earthquake studies. Earthquakes have been less frequently studied

than floods, hurricanes, tornadoes, and fires. But there has been a recent

increase in attention to earthquakes. Haas (1969) documented the slow and

disorganized relief effort in response to the western Sicily earthquake of

1968. Under National Research Council auspices, a comprehensive socioeconomic

analysis was included in the monumental study of the 1964 Alaska earthquake

(Committee on the Alaska Earthquake, 1970). By the early 1970's a number of

public agencies were examining the earthquake threat, including socioeconomic

aspects. Among the reports of these deliberations are those of the Task Force

on Earthquake Hazard Reduction (1970), the Governor's Earthquake Council,

State of California (1972), and the Joint Committee on Seismic Safety,

24



California Legislature (1974). Ayre (1975) has prepared a comprehensive

research assessment dealing with earthquake and tsunami hazards, and the

Earthquake Engineering Research Institute has developed a Social Science

Field Guide for Learning From Earthquakes (Vol. 4, 1975).

Of special relevance to this investigation are studies in the Los

Angeles area. It is of historical interest that a study of popular concern over

environmental hazards in Los Angeles, conducted in 1961 and 1962 (Van Arsdo1,

et al., 1964) found insufficient concern to include earthquakes in the list of

five hazards. More recently a study conducted by the National Oceanic and

Atmospheric Administration (1973) developed careful estimates of probable

death and property loss in the event of certain hypothetical earthquakes in the

area, including one that approximates closely in magnitude and location

the event first inferred from the Mojave Uplift.

The San Fernando quake of 1971 inspt~ed a series of studies, several

of which gave careful attention to the socioeconomic aspects of the quake.

The most immediately relevant study is the survey of the disaster area and the

larger County area done through the UCLA Survey Research Center (Bourque

et aI, 1973). Other 'studies including attention to socioeconomic aspects

include the following: the report of the Joint Panel on the San Fernando

Earthquake (1971); H.S. Lew et al (1971); Joint Committee on Seismic Safety,

California Legislature (1971); Joint Committee on Seismic Safety, California

Legislature, Special Subcommittee (1972); a student project from University of

California, Riverside, dealing with potential impact of earthquakes in the

Riverside-San Bernadino area (Elders, 1973); and the comprehensive NOAA

study of the San Fernando earthquake containing a major section covering

"sociological aspects" (Murphy, 1973). Reflecting the lessened concern over

dam failure in the impact area four years later, and supplying valuable

25
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comp~~at~ve info~mation based on a large population sample~ is the Federal

environmental impact report developed in anticipation of rebuilding the two

dams (FDAA? 1975).

Two othe~ important sources of background information on the social

response to earthquakes in C~lifornia are available to us. First is the

unpublished but comp~ehensive Perkal collection of earthquake lore, to which we

have had unrestricted access, The other is the record Field polls in California

which have occasionally included questions to assess public concern over the

earthquake hazard. A poll in 1971 7 soon after the San Fernando quake, continued

to show a low pr~ority of concern with the earthquake hazard in various

parts of the State.

Reception and Un~erstandina of Reports (Research Objective 1 and relevant

aspects of research objectives 6 7 7, and 11)

The literature on disasters and disaster warnings is replete with

evidence that the nature of the danger confronting the community and the avail

able courses of act~on are poorly understood by large segments of the community.

In part this stems from deficient communication by scientists, public

officials, and the mass media. In part it stems from the inaccessibility of

some population segments to the customary communication media. In part it

stems from the pattern of information diffusion and confirmation through

informal networks after the messages have been presented by the media. These

sources of distortion will be considered under a later topic. The NRC Panel

report (1975) calls attention to these difficulties at several locations.

Distortion also arises from what Allport and Postman (1947) called

i!similaeiOQ of the message to the perspectives of the receiver. Whether

people are favorably o~ unfavorably inclined toward science and scientists will
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undoubtedly predispose them to accept or resist the scientific prediction.

Whether they understand such concepts as probability, and whether they con

fuse such concepts as naturalistic determinism with fatalism and predestina

tion, will undoubtedly affect their understanding of the predictive or near

predictive message. There is abundant evidence that people fit scientific

information into nonscientific frames of reference, thereby transforming its

meaning drastically.

In accordance with the NRC Panel recommendation 11, calling for a mecha

nism "for monitoring public understanding, credence, and response at all

stages of the prediction-warning-earthquake sequence, and for making this

information available promptly to responsible public officials" (p. 11), the

most immediately practical objective will be to secure descriptive information

and relay it to scientists and officials. Thus we can determine what people

understand the situation to be, how many and which groups remain unaware of the

situation, and how concerned they are over it.

As an initial point of reference for the descriptive account we have

had Iplaced at our disposal what is probably the most extensive collection of

earthquake lore in existence anywhere. Joan Perkal in association with the

Folklore Center at UCLA, and working with the UClA Oral History Project, has

accumulated a file of historical and current materials incorporating the

popular lore of earthquakes, especially in California. We have drawn exten

sively on these materials in developing an inventory of beliefs about earth

quakes to be used in designing our interview schedules, and in supplying an

historical perspective for interpretating our findings.

But in order to extract the more general significance from these data,

it will be helpful to borrow insights from the literature dealing with the

sociology of science and the resistence to such scientifically grounded

programs as flouridation of public water supplies (Crain, Katz, and Rosenthal,

1969) and nuclear power.
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Scientific and nonscientific frames of reference. Frames of reference

are the broad intellectual perspectives into which information is fitted in

order to make it meaningful. One of our aims will be to identify the frames

of reference used by the public in relation to earthquakes and the conditions

under which they are employed. Of prime importance will be the frames used in

explaining the causes of earthquakes, for these may affect people's responses

to scientific earthquake predictions and their dispositions toward suggestions

for hazard reduction.

Folklore is replete with assertions of causal relationships and premo

nitory phenomena to explain when and why earthquakes occur. In the collected

folklore, there is constant confusion between causes and predictive signs,

except in the references to animal omens which are always predictive. For

example, the belief in "earthquake weather" is invoked as both a predictive

device (although there are widely discrepant descriptions of what constitutes

this phenomenon) and as a causal determinant (usually pertaining to electrical

changes in the atmosphere which affect the earth). However, the folklore con

taining explanations of the causes of earthquakes can be tentatively incorpo

rated into four major frames of reference. The first three can be classified

as "prophetic" and the fourth as "scientific."

Prophetic explanations include religious-mystical, disrupted-nature, and

cosmic frames of reference.

The use of the religious-mystical frame is frequently accompanied by a

reference to retribution for evil or sinful ways. Earthquakes have been called

"divine punishment" and a "warning of the end of days." The 1906 San Francisco

earthquake was explained as resulting from the "visitation of a vengeful diety

in punishment of the city's wickedness" by one observer. But retribution

does not always underlie this frame. The World Prophetic Ministry (1963)

has published a booklet in which earthquakes are identified as a "Sign of
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our Times," fulfilling the "prophetic pattern of end-time happenings." They

believe that earthquakes (which they state are on the increase) are due to

the continuous fire that God put inside the earth which is destroying the

foundations of the mountains and, in the process of being consumed, is causing

them to shift their positions (taken from Deut. 32:22).

The disrupted-nature frame revolves around the ecological or cosmologi

cal balance of nature being tampered with or distunbed by man. It is an old

explanation as illustrated by a 1925 Los Angeles Times article in which a

long-time resident of the city, on her lOlst birthday, stated that earthquakes

were a recent occurrence in California and ascribed their cause to the cutting

up of the land into city lots and the building of hundreds of houses. A more

modern use of this frame involves references to space travel. In response to

the 1971 San Fernando quake, folklore anecdotes reveal the causal link between

space exploration and quakes: "Because there is a moonshot, there is an earth

quake." Another common theme within this frame is the association of earth

quake occurrences and underground nuclear testing. Often, concern is expressed

that massive quakes will result from this testing, but without an effort to

specify the causal link.

The cosmic frame of reference usually involves unusual astronomical

phenomena. The visibility of especially bright comets, lunar or solar eclipses,

or the purported alignment of planets are all cited as possible causes of

quakes because of their "effects" on the earth's gravitation and/or rotation.

Both this and the disrupted-nature frame often borrow ideas from science, but

they distort or exaggerate them and substitute non-naturalistic dynamics.

In addition to these "prophetic" frames of reference, we can add the

fourth--legitimate scientific explanations based on geological theories of

the earth's structure. Scientific explanations depend upon a strictly

naturalistic and mechanical understanding of fault movement, as related to
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local environmental modifications such as the filling of reservoirs, or more

global processes such as the movement of techtonic plates. Predictive theories

range from long-term projections supplied by gap theories to the more immediate

and specific predictions supplied by dilatancy theory or hypotheses based on

single variables such as uplift and electromagnetic changes. Scientific analyses

are presented hypothetically as subject to empirlcal testing, incorporate a

plausible naturalistic connection between cause or predictor and effect, and

take careful note of the amount of force necessary to produce the predicted

effect.

It should not be assumed that these frames of reference are mutually

exclusive; nor should it be assumed that people use only one frame of reference

exclusively. It is quite likely that broadly diverse publics are aware, simul

taneously, of most of these frames due to the common modes of explanation

for phenomena within our culture. The frames of reference are being formalized

here only as a way of categorizing popular beliefs about quake causes in an

effort to determine how compatible or incompatible these belief frames will be

with scientific predictions. Our concern is with the receptivity to and/or

the interpretation of scientific information through one of the reference

frames discussed.

Before stating some hypotheses concerning the receptivity to scientific

information by various publics and how these frames of reference will be used

to interpret this information into a meaningful context, let us look at some

of the literature on public attitudes toward science and scientists.

Anti-scientific Attitudes. Several scientists have recently voiced

their concern about the public's "anti-scientific attitudes." Weinberg (1970)

discusses the political critics of science, especially the journalistic

"muckrakers" and the radical young "scientific abolitionists," who frequently
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portray scientific endeavors as being corrupted by bureaucratic maneuvering on

the part of scientists for governmental support for their research projects.

Sk1air (1970) focuses on the historical tradition of the critic of technology

who today is "revolting against the machine"--a refutation of the belief that

progress, resulting from rapidly developing and expanding scientific and tech

nological knowledge, will always bring benefits to outweigh its costs.

Morison (1969), rather than identifying particular groups with an anti

scientific stand, lists six commonly held beliefs about science which he sees

as causing this anti-scientific "mood" in the public. These six beliefs in

clude:

1. Science is identified with manipulation of the material world, but

there is no insurance that it will be manipulated for the net benefit of man.

2. Science has contributed to increased production in industry and

agriculture, but a rapid exhaustion of natural resources and contamination of

the environment is now occurring.

3. Science is responsible for vast improvements in health, but many

feel that there is a preoccupation with technology to the individual's

detriment.

4. There is a questioning of the moral the ethical implications of advancement

in biological science.

5. Because of its volume, science has difficulty providing a coherent

and unified picture of the world, which causes a decline in intellectual

satisfaction in the scientific community itself.

6. The goals of science are not directed toward solving problems of

social welfare which have attained major importance for the public.

Unlike Weinberg's and Sklair's political critics and Morison's environ

mental and moral criticisms, Moore (1974) focuses on what he calls the

creationism movement in California; that is, those people who reject evolutionary
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and related scientific statements because "they do not lead to God." Moore

traces the creationists' history in California and shows how influential they

have been in censoring scientific materials, particularly in relation to the

deletion of this information from state adopted school textbooks.

Perceptions of science. Does empirical research on public opinion of

scientists support these writers' perceptions of an anti-scientific mood

arising in society? In an important first attempt at empirically gauging the

relationships between science, the media, and the public, the Survey Research

Center of the University of Michigan (1958) conducted an extensive study to

determine where people get information (particularly scientific) and how they

use it.

The Survey Research Center and Withey (1962) report that when asked

what it means to study something scientifically, only 12 percent of the

respondents indicated an understanding of the scientific method; while 32

percent stated they didn't know what scientific study entailed. When asked

what the limits were to the applicability of the scientific approach, 47

percent stated that science could study anything and only 16 percent mentioned

specific areas that science couldn't study (religion, human behavior, aesthetics,

humanities). From these findings, there appears to be a general confidence

in scientific pursuits even though there is a lack of understanding concerning

how science is conducted. But cautiously, Etzioni and Nunn (1974) point out

that science, in relation to other social institutions, may be relatively

remote from the public mind. In reviewing the SRC data, they found that all

questions pertaining to science received the highest percentage of "don't know"

responses.

When asked whether "the world is better off or worse off because of

science," 88 percent responded that it was better diff; while only 2 percent
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(Etzioni and Nunn: 1974), using three science attitude items included on the

SRC questionnaire, discovered an increase in the public's perceived sense of

threat from science between 1958 and 1964. Etzioni and Nunn (1974) attempt

to explain this finding by comparing science to other institutions during the

years 1966, 1971, 1972, and 1973. People were polled and asked how much con

fidence they had in the people who ran the institutions. They found almost

no change in those with "hardly any or no" confidence responses; about 10

percent could be seen as having a definite anti-scientific attitude. The major

shift they detected was from the "great deal" of confidence category to the

"only some" category. Etzioni and Nunn explain this as more of a reflection

of changes in public attitudes toward authority rather than toward science

itself since this pattern was replicated in relation to all other institutions

investigated. In fact, science gained respect (second only to the gain of

medicine) relative to the attitude shifts toward other institutions.

Perceptions of scientists. SRC asked the following question: "Suppose

all you knew about Mr. Smith was that he was a scientist. What guesses might

you make about the sort of person he was?" Three-quarters of the respondants

cited positive traits (intelligence, dedicated, creative, curious, humanitar

ian), three-sevenths cited negative traits, while 16 percent would not charac

terize scientists at all. But when asked about specific attitudes toward

scientists, 90 percent agreed that "most scientists want to work on things

that will make life better for the average person" and 67 percent agreed that

"scientists work harder than the average person." When asked specifically

about stereotypical conceptions of scientists: 70 percent disagreed that they

pry into things they should stay out of; 51 percent disagreed (41% agreed)

that they were odd and peculiar; 51 percent disagreed (31% agreed) that they
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were not likely to be very religious.

From these findings, it appears that, in general, attitudes toward

scientists are a little more favorable than attitudes toward the scientific

community. Although there does appear to be a shift in public opinion from

great confidence in science to a lesser degree of confidence, there is no

indication of wide-spread anti-scientific attitudes.

Favorable "subpublics." Etzioni and Nunn (1974) stated that there is

no monolithic "public opinion" concerning science. They begin an investiga

tion into the "subpublics" that reflected more positive attitudes toward

science. Positive relationships (but often not significant ones) were dis

covered for the following "subpublics:"

1. Age--18 to 29 years olds had the highest percentage (40%) of those

with "great confidence" in the scientific community (the difference was not

significant however).

2. Education--A positive relationship was found between education and

confidence. They called this a significant relationship (gamma = .32) and

saw educational attainment level as a more important predictor of confidence

than age.

3. SES factors--They report a positive linear relationship between con

fidence and occupational prestige, and between confidence and income.

4. Geographical position--There is some indication that living on the

Pacific Coast is positively related to "great confidence" responses. But

whether one lives in an urban or rural area appears to have little predictive

value.

An "Informed" public. Another area which should be taken into account

before making hypotheses about public receptivity toward scientific earthquake

information is the effect of media items on public awareness.
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Withey (1962) found that 47 percent of the SRC sample had been exposed

to the scientific approach to the study of phenomena in high school and/or

college, but that 66 percent could recall specific scientific news items reported

in the media. Clearly, more individuals are coming into contact with science

through the media than through formalized educational channels. But this

contact and the level of information retained is highly selective. Withey

asked questions about scientific informational items on polio, flouridation,

radioactivity, and satellites; all of which were well-publicized in the

meida at the time of his study. He found that 9 percent of his sample know

nothing about any of the items, but that 17 percent could answer questions

about all four items. The items concerning medicine and health information were

much more known than either of the other "scientific" events. This led

Withey to conclude that people were more interested in scientific news items

which were relevant to human behavior or welfare, which were actualities

rather than hypotheses or future possibilities, and which were specific in

their applicability rather than abstract.

Krieghbaum (1967) studied two major scientific media events and how they

affected public awareness and attitude formation. Kreighbaum wanted to study

"information transfer," that is, how familiar people were with a specific

subject and how well they could discuss it in detail. He asked the question:

"Would you tell me what is meant by the 'fall-out' of an H-bomb?" He sampled

once in 1955 and again in 1961. During this period, there was considerable

public discussion and media coverage of this topic, which was also a campaign

issue in two intervening presidential elections. His findings are summarized

below:

Reasonably correct information

Incorrect information or did
not know

1955

17%

83%

1961

51%

43%



He concluded that the media can arouse public awareness in a relatively short

timet but long-range diffusion of random news coverage may not be sufficient

to develop abstract scientific concepts or complex theories.

Deutschman and Danielson (1960) in a study of knowledge diffusion from

major media stories t were interested in discovering who these "uninformed"

respondents were. They found that "uninformed" individuals differed signifi

cantly in two ways from "informed" respondents. Educationally, they were

more likely to have had only a high school education; occupationallYt they

were more likely to be in blue collar rather than white collar jobs.

Krieghbaum also cited studies conducted by the United States Public Health

Service in 1964 on the association between smoking and cancer to illustrate

the complexity of the relationship between education and opinion development.

For non-smokers, the higher their educational level t the more likely they

were to accept that this relationship had been proven. For smokers t the higher

their educational level, the less likely they were to believe the relationship

had been established. Krieghbaum compares these two studies to illustrate

that education is not always the most significant factor in determing how

the public will utilize the scientific information with which it is confronted.

He concludes that one's emotional biases affect which news items are read and

how they will be interpreted.

This conclusion fits well with Etzioni and Nunn's discussion of the

complexity of attitudes which any individual holds at anyone time. They

argue that attitudes can be mobilized for or against scientific information

depending on which "facet" (or explanatory mode) is activated.

Cognitive mapping. This is a concept that was not directly used in

the investigation but was often present in the investigators' efforts to

interpret findings. Cognitive mapping is a construct which includes those

congitive processes which enable people to acquire, code, store t recall t and
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manipulate information about the nature of their spatial environment. This

information refers to attributes and relative locations of people and objects

within the environment. It is an essential component in the adaptive process

of spatial decision making (Downs and Stea, 1973). Cognitive maps, then, help

us to solve many spatial problems such as choosing a safe and quick route

to and from work, locating potential areas in which to buy a home or start a

business, etc.

The term "map" is used as an analogy. Cognitive maps are not maps in the

true sense. They are cognitive representations which have the functions of

cartographic maps but not necessarily the physical properties of the latter

(Blaut, McCleary, and Blaut, 1970). They are subjective representations as

opposed to objective representations of the spatial environment. They are not

only representations of physical components of the environment but also include

responses to other kinds of stimuli.

As a research method, cognitive mapping is helpful in learning about how

people use their environments and what it means to them symbolically. As

Lynch (1960) suggests, cognitive mapping gives the individual a sense of

security and orientation--he/she knows "how to get around." Although the maps

may not accurately PQrtray the environment, they provide a coherent pattern

which helps us to organize our activities. Much of the literature on cognitive

mapping is concerned with the perception of cities and has been written by

geographers or others outside the discipline of psychology and almost exclusively

outside of sociology. A classic study is Lynch's (1960) The Image of the City.

He interviewed a small number of residents of Boston, Jersey City, and Los

Angeles hypothesizing that a city image was composed of five element classes:

paths, landmarks, edges, nodes, and districts. He argued that highly "imageable"

cities were desirable both on aesthetic and pragmatic grounds. Carr (1966)

basically agreed but suggested that there would be great individual differences
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in the images and needs of the citizens based on the relative social value that

particular districts have for them.

Several writers have been concerned with elements which comprise the

cognitive map. Stea (1969) found that maps are affected by several factors

including attractiveness~ familiarity, scale being considered, barriers, and

frequently used routes. Many studies of specific urban areas have confirmed

that inputs other than physical forms are important in cognitive mapping.

For instance, Gulick (1963) showed that sociocultural associations influenced

the predominance of some physically nondistinct areas in the cognitive maps

of inhabitants of several Arab cities. Ekman and Bratfisch (1965) found that

in Sweden subjective distance to cities was inversely proportional to the

emotional involvement of respondents in the city. Similarly, Lee (1970) showed

that values and satisfactions associated with the downtown shortened the

perceived distance in that direction as opposed to perceived distance to locations

away from the downtown.

Another area of interest is the effect of observer variables on the

urban image (Kameron , 1973). Carr (1966) emphasized the role of individual

needs and values as determinants of the form of cognitive maps. Appleyard

(1970) considered the effects of age, sex, occupation, and familiarity on the

cognitive maps of residents of Ciudad, Guayana. Unlike Appleyard, Ladd (1970)

found no relationship between age, grade level, or length of residence on the maps

of black youths. Tindal (1971) studying the spatial extents of home ranges among

black children in urban and suburban areas did, however, find that spatial

orientations were related to age and sex. Francescato and Mebane (1973)

in their examination of cognitive maps of Milan and Rome, found that there

were group differences in city images between the middle and lower classes,

natives and nonnatives, and the younger and older residents. The 30-and-

under age groups gave more importance to paths than landmarks, while their
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counterparts gave the two equal importance or reversed the relationship. The

middle-class groups placed less emphasis on streets and more emphasis on districts

than the lower-class groups. Finally, the nonnatives stressed paths away from

the city more than the natives. This is an especially important finding if one

considers knowledge of "escape routes" out of the city. As Ittleson (1970)

has suggested, the identification of escape routes is probably one of the most

primitive forms of orientation to the environment especially in novel environ

ments with negative affect.

Chapin (1965) initiated a series of studies investigating activity

patterns within the urban area. He suggested that the individual's action

space (that area within which the individual has contact and within which his/her

activities take place) is one of the primary determinants of his/her cognitions

of the urban area. In support of this, Orleans (1973) examined the relation

ship between respondent's cognitive maps and the quality, frequency, and location

of their social contacts. He found that respondents from the broadest scale

populations, with more extensive social contacts, had generalized images of

the ~ntire Los Angeles metropolitan area. Respondents from narrower scale

populations, with more constricted social contacts, had more attenuated cogni

tive maps, frequently limited to only a few city blocks.

Although the above studies look at cognitive maps in many different

ways and often with conflicting findings, several variables seem especially

important for the earthquake prediction proposal. Younger respondents may

be more aware of roads, highways, and other travel routes than older respon

dents, which would have major consequences in an evacuation situation. Also,

nonnatives to an area may be more willing to relocate or at least be more cosmo

politan in their outlooks concerning possible alternatives in the face of a

prediction. Similarly, middle-class respondents because of their more extensive
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cognitive maps, may be aware of more alternatives than lower-class respon

dents with restricted maps. They may also be more willing to participate

in preparedness programs due to the wider base of their social contacts and

their familiarity with their environment.

Identifying the prevalent cognitive maps may be of considerably more

than academic significance to policy makers. A few examples will illustrate the

practical significance of such knowledge. The San Andreas Fault is forty miles

and more from various parts of Los Angeles. To persons with highly constricted

cognitive maps, this may be as remote as a foreign country, and it may be

impossible for them to see events there as having personal relevance. Aware

ness of the geographic setting of Los Angeles, ringed by ocean and mountains

through which there are few roadways, with uninhabitable desert beyond, is

crucial for considerations of evacuation and for developing a realistic survival

plan.

Pattern of relationships. In making use of insights from the sociology

of science and cognitive mapping, it will be convenient to apply a simple

four-stage orienting model. We hesitate to designate it formally as a causal

model, nor to enshrine it with the apparent precision of a path-analytic model.

In the first stage we include such obvious variables as educational and occupa

tional background, proximity to threat, and prior experience with earthquakes.

In the second stage are frames of reference, attitudes toward science, and

cognitive maps. These are the more general orientations that are used to

assign meaning to scientific information. In the third stage are the accuracy

of information concerning earthquakes, the accuracy of information concerning

the near-predictions of earthquakes locally, and the credence assigned to

the information, varying from gullibility to reasonably critical acceptance,

to resistance. In the fourth stage are the action dispositions, both accom-
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plished and projected. Action tendencies are the subject of the next section
,

in this review of literature.

Action Response to Warning (Research objective 2, and relevant aspects of

research objectives 6, 7, and 11)

Threat situations. From the general literature on response to warnings

of disaster, the NRC Panel report (1975) highlights three important consider-

ations impinging on all aspects of the potential response to earthquake predic-

tion. Discussion of the estimated probability of occurrence will be deferred

until decision theory is taken up. Imminence of threat and the need for personal

verification merit immediate consideration.

Earthquake forecasts and predictions are of three types on the basis of

imminence. First, there are the familiar indefinite forecasts, such as the

observation that the long period of apparent quiescence on sections of the San

Andreas Fault passing through San Francisco and nearest to Los Angeles means

that serious quakes are inevitable within a few decades, and the implicit

but even more indefinite forecasts expressed through fault maps and seismic

risk mapping. These indefinite forecasts are comparable to the continuous

prospect of disaster hanging over residents of flood plains, tornado areas,

and hurricane country. This condition of "living at risk" has been observed

to produce a "disaster culter" (Moore, 1964, pp. 195-213). The disaster culture

typically contains elements that shield people from attending to the seriousness

of the threat and often impede effective response to more imminent threat by

minimizing danger or supplying false steps toward security, and also contains

valid folk knowledge on how to deal with the hazard constructively. Because

substantial earthquakes occur only at great intervals of time, because frequent

experience with nondestructive quakes has a lulling effect, and because many



southern California residents are recent migrants to the area, earthquake

culture may be less well developed and potent than other disaster cultures,

and may contain little in the way of valid adaptive lore. It will therefore

be important to separate popular beliefs into these two elements, and to deter

mine how confidently people hold to their beliefs, and how large a share of

the population hold fairly definite beliefs. Carey McWilliams' (1933) obser

vation that the commonest view of "earthquake weather" closely resembles

tornado weather, and that most of the early southern California settlers came

from the midwest tornado regions, suggests the importance of probing for the

importation of lore from experience with other disaster cultures.

Second from the point of view of imminence are the earthquake predictions

that specify place, time, and magnitude with some definiteness, but normally

with a lead time of months or years and an extended time window. In recom

mending that top priority be given to research that would reduce the time

window for predictions, the NRC Panel (1975, pp. 3-4) acknawledgedthat this

pattern of prediction is the most difficult for community leaders and indivi

duals to cope with, and most likely to provoke defensive denial. It is clear

that many people will not distinguish between this type of prediction and the

indefinite forecast, and accordingly will see no occasion to alter their

response from the long-term patterns of living at risk. It will be important,

therefore, to determine which respondents make such a distinction, and what

implications it has for their planned and accomplished adaptive responses.

Third from the point of view of imminence are the warnings of disaster

that should strike within minutes or hours. The tornado warning is a classic

example of this pattern, typically following a period during which a tornado

watch has been in effect to prepare people. The reported highly successful

response to prediction in Haicheng, China, on February 4, 1975 (Results from
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Earthquake Prediction, 1975), involved a few hours warning following a longer

period during which the people had been alerted to the prospect of a quake.

Mack and Baker (1961) have examined the contrasting situation in which people

respond to an unanticipated air raid warning. Most of what is known about

response to warnings from the disaster literature deals with such warning

of imminent danger with or without an earlier alert. Yet seismologists

are uncertain whether there is a real prospect of being able to issue warnings

minutes or hours in advance of the developing quake under typical southern

California conditions. Here again the popular understanding should be ascer

tained. Some people may have mistaken the southern California Uplift and

Whitcomb announcements for warnings of imminent danger, and may by this time

be viewing them as disconfirmed. The attention to possible adaptive responses

is much affected by whether people believe that a warning of imminent danger

will be issued. The practicality of evacuation, avoiding dangerous locations,

and similar steps is largely contingent on this expectation.

Closely connected with imminence is the question of what can be done

when the quake strikes--whether there is time for individual adaptive behavior,

as there typically is in case of fire disaster. Some schools have instituted

earthquake drills since the southern Calfiornia Uplift was first announced.

These are patterned after the wartime bomb drills, with children diving under

their desks and distancing themselves from windows. However, many poeple are

known to think about earthquakes according to the more familiar pattern of

firedisaster, and to speak of exiting from buildings at the first shock.

It will be important to probe for anticipated responses relating to each of

these degrees of imminence in warning, and to ascertain how clearly they are

separated in the minds of the respondents.
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The NRC Panel report (1975, p. 28) also emphasizes the distinctiveness

of earthquakes in providing no external signs by which individuals can confirm

the prediction with the testimony of their own senses. People do character

istically seek personal confirmation when an official warning is received,

and the psychological need for confirmation may be so great as either to

impede decisive action in the absence of such confirmation, or to produce

widespread belief in advance signs that have not been proven valid. The latter

may account for the persistent beliefs that unusual animal behavior precedes

earthquakes and that there is a characteristic type of earthquake weather. In

light of the ambiguity of such signs, some self-deception along these lines

may actually facilitate adaptive response to warnings. Accordingly it is

important to explore people's beliefs concerning observable precursors and

their relationship to accomplished and planned actions.

The observable precursors may be cited in relation to each of the degrees

of imminence. For example, a high~y visible fault scarp or crack or sign of

earth movement should lead to more positive adaptive responses to indefinite

forecasts than a hidden fault. Somewhere between the indefinite forecast and

the definite prediction we find a widespread belief that the frequency and

severity of earthquakes, and perhaps other disasters, have increased recently,

thereby making a local event credible as part of a larger set of events. For

imminent threat, the beliefs in unusual animal behavior, earthquake weather,

several seconds of audible rumbling as the quake approaches, and milder fore

shocks preceding the main quake are thought to be widespread. By noting relation

ships between such beliefs and accomplished or projected adaptive responses

at various degrees of imminence we should increase or decrease confidence in

the hypothesis that such beliefs are functional for action. With such know-

ledge we will be in a better position to know how policy makers should (or



should not) take account of such beliefs in planning community response to

earthquake prediction.

Disaster warnings: Panic, immobilization, and normalization. Perhaps

the most persistent yet consistently refuted belief is that widespread panic

folloWB warnings of imminent threat, or even predictions of more remote disaster.

The early work of McCurdy (1943) showed that exposure to repeated bombing in

wartime London enhanced morale rather than creating panic. One of the first

findings from post-World War II disaster studies was the almost total absence

of instances of collective panic. Press coverage and the prestigious psychol

ogical study of the 1938 Orson Welles broadcast of the War of the Worlds

(Cantril, 1940) gave strong impetus to this belief, though a careful examination

of Cantril's evidence shows a great deal of short-lived fear among individuals

and small groups but nothing approximating mass panic. A recent radio broad

cast in Sweden provoked media accounts of mass panic, but a careful and

extensive survey conducted soon after the event (Rosengren, et aI, 1974)

supplied impressive demonstration that there had been no mass panic.

Much more common is the normalcy bias (McLuckie, p. 22), and the tendency

for people to cling to the familiar in times of crisis. In extreme cases this

becomes a pattern of passivity, in which people return to the place of danger,

or are rendered incapable of taking even fairly obvious adaptive actions

(Foreman, 1953). Such responses may be associated with a constricted social and

intellectual world.

It would therefore be a waste of effort to explore the prospect of

mass panic in the event of earthquake prediction and warning. But there are

certain types of response that incorporate some but not all the elements of

panic, and will be of concern to policy-makers. For example, the phenomenon

of long lines outside gasoline stations during the Arab oil boycott, partly
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because people refilled their tanks when they were still half full or more,

was individually rational but collectively disruptive. Rational decisions by

only a small fraction of southern Californians to leave the Los Angeles basin

at the same time would quickly create massive traffic jams. Hence, while mass

panic is not a serious prospect, it should be of value to review briefly the

theory of panic response in search of clues to the nature and determinants of

patterns of uncoordinated individual adaptation that are collectively disruptive.

There are four distinguishing features to collective panic. First,

several persons in social contact with one another simultaneously exhibit

intense fear and either flee (or demonstrate disorganization leading toward

flight) or remain immobile. Second, each individual's fear and his evaluation

of the danger are augmented by the signals he receives from others. Third,

flight is indicated as the only conceivable course of action by the signals

each is receiving from o:thers. Fourth, the usual rules according to which

individuals adjust their behavior so as not to work at cross-purposes are

nullified. In the more dramatic instances of collective panic, people tra~le

one another in vain efforts to reach safety.

Four types of causes for collective panic are recognized. First,

collective panic usually occurs in the kind of situation arousing fear in

any individual. Hence the psychological causes for individual panic are also

fundamental causes for collective panic. Some students de-emphasize the collec

tive behavioral aspects, assuming that collective panic is merely the simul

taneous panic of individuals confronted with the same situation. Other

students, however, find it less easy to dismiss the interaction among partici

pants as an important cause.

A second cause of panic is the special character of the situation in

which people find themselves. Students of responses to disaster observe that
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collective panic occurs only when people perceive a danger that is both

inunediate and severe, when they know only a very limited number of escape

routes from the danger, and when they believe those routes are being closed

off so that the time for escape is extremely limited (Quarantelli, 1954).

The requirement that all three conditions be present underlines the observation

that intense fear in situations from which there is apparently no escape

elicits no collective panic and very little individual panic.

Psychologists have suggested that terror has been over-emphasized

in understanding collective panic, and that the breakdown of rules for

orderly departure and mutual considerateness can be created in a laboratory

without any intense emotion. This feature of panic can occur whenever the

individuals see that taking turns or following the rules is likely to prevent

their successful completion of a task to which they are committed (Mintz, 1951).

Following a similar line of thought, Turner and Killian (1972) suggested that

collective panic be viewed as part of a broad class of individualistic crowds.

Individualistic crowds include such phenomena as the crush and breakdown of

order that sometimes occur at a bargain sale, or the transformation of an

orderly ticket-window queue into a shoving and pushing crowd. All the

usual mechanisms of crowd behavior are in operation, but in contrast to the

lynch mob or race riot, the situation encourages the intensified pursuit of

individual rather than collective goals.

The situational explanation is not complete by itself, however, as

indicated by such occasions as the sinking of the ocean liner "Titanic" with

great loss of life but without panic. The ship was visibly sinking, and there

were known to be too few lifeboats for all the passengers, and yet men were

frequently reluctant to board the boats until all women and children had first

been rescued. Hence the third set of causes is the interstimulation of elementary

47



48

crowd behavior, the milling, rumor, and social unrest, through which the group

forms a collective view of the situation and of the appropriate behavior.

It is difficult to find any explanation for the difference in behavior between

the "Titanic" passengers and passengers who have panicked in other maritime

disasters, except that a norm of gentility and heroism came to dominate the

collective definition through these elementary processes. Elementary collective

behavior also is required to explain instances of collective panic in the absence

of real danger, or to explain ticket~indow crushes when there are actually

plenty of good seats for all. In these cases a rumor of danger or shortage

becomes the accepted collective definition, usually because it is not convincingly

negated by persons in a position to speak authoritatively. The concept of

elementary collective behavior is also necessary to explain the diversion of

attention away from alternate escape routes incases such as a stampede toward

one exit to the neglect of others. Here the attention of the individuals is

so riveted on the crowd that the possibility of conceiving other courses

of action is drastically reduced.

Since the most dramatic feature of panic behavior is every individual's

disregard for his fellows' lives, many students believe that the fourth set of

causes lies in the quality of every individual's relations with his fellows.

Sigmund Freud (1949) proposed that panic expresses the exceptional terror of

the child who suddenly feels that he has lost the love of his parents.

Without the love of the group leader, the entire foundation of the group life

is undermined. Translating Freud's interpretation into more sociological

terms, Kurt Lang and Gladys Lang (1961) view panic as the end point in a

process of demoralization in which behavior becomes privatized and there is a

general retreat from the pursuit of group goals. Thus the essential characteristic

of demoralization is the emergence of isolated individuals fearfully pursuing

strictly private goals, and released from all sense of group loyalty. When
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panic is viewed this way the investigator looks for circumstances that have

undermined group morale, that have destroyed the individual's trust in his

fellows and eliminated the sense of common interest. This approach helps

to explain why one group dissolves quickly into collective panic while another

maintains its solidarity in the face of a similar threat. The strongest

defense against collective panic is a well-developed sense of common purpose

and an attitude of mutual trust among group members.

In making use of these observations about panic we shall be chiefly

interested in patterns of individual response by people who are insensitive to

their impact on the adaptations of others. Each of the types of causes will

be the basis for possible selection of variables to relate to potential response.

We hope the findings will help in devising strategies for inducing patterns

of response that bring individual adaptation and community adaptation into

harmony rather than opposition.

Experimental studies of warning response. Difference in response to

tsunami warnings in Hilo, Hawaii ,and Crescent City, California, in 1964

reflected in large part the adequacy of the local warning system (Anderson,

1970). But even in a community alerted to the danger that an overflowing dam

upstream might burst, only half the population evacuated when a uniformed fireman

in a fire truck came through the town warning people that the dam had

burst (Danzig, Thayer, and Galanter, 1958). Noting the reluctance of people

to take credible warnings seriously, psychologists have devised experiments

for isolating the variables that determine response. Characteristic of these

investigations is a series of studies of efforts in discourage people from

smoking. In pioneer studies Janis and ¥eschback (1953, 1954) and Janis and

Terwilliger (1962) found that mildly threatening communication was more

effective in changing attitudes and behavior than strongly threatening communi

cation. The latter provoked lOOre indications of emotional tension, but
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apparently also motivated the subjects to resist the communicator's arguments,

conclusions, and recommendations. Similar findings were secured by Leventhal

and Watts (1966). Leventhal, Watts, and Pagano (1967) elaborated the experi

mental design to include giving instructions on how to stop smoking. Their

finding is that high-fear communication strengthened desire to stop smoking,

but had no effect on behavior, while instructions on how to stop smoking had

no effect on desire but led to changes in smoking behavior. Summarizing some

of the earlier studies in this tradition, Withy (1976) proposes that response

to threat depends upon a combination of information about the threat and

information about adaptation. Arousal of fear increases the probability of

accepting a threatening message up to an optimal point, after which further

arousal is inhibiting and confusing.

These findings are quite relevant to the earthquake warning situation.

They suggest that realistic but forceful information about the earthquake

threat is necessary, but that sensationalism and scare tactics are likely to

boomerang. And possibly more important, widespread inaction may be resulting

from the lack of any clear sense of what can be done. Preliminary informal

investigation occasionally encountered the attitude that information about the

southern California Uplift and the Whitcomb "prediction" should not have been

released because "it only makes people anxious when there is nothing they can

do about it anyway." Thus we expect to find less unfocused anxiety and less

resentment against release of information among those who know of adaptive

steps that can be taken, either for oneself and family, or for others and the

community at large.

These findings are consistent with a wide range of psychological obser

vations that people are less fearful (in a disabling sense) of objects and

events that are predictable and manageable than of those that are unpredictib1e

and unmanagab1e (Scarf, 1974), though it is often an illusion of control rather
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than actual control that forestalls excessive fear.

Decision theory and accepta~le risk. Economists attempting to predict

decisions in the econonrl.c sphere have developed models of decision-making

that have been found to have wide applicability to non-economic matters.

Generally these models assume a rational orientation on the part of decision

makers, and the goal of maximizing gain and minimizing loss. They begin sim

ply with a projected benefit/cost ratio. Applied to earthquake prediction,

the models assume that rational individuals will consider the benefits that

might be derived from some course of action such as avoiding potentially hazardous

sections of the city for several months, and the costs to the individual in

doing so. If the increased prospect of safety outweighs the inconvenience

and loss of gratification, the individual will restrict his movements during the

warning period. But decision theory takes note also of the probabilistic

nature of the threat that is to be minimized. The rational person would

multiply the probability that the destructive earthquake will occur as

predicted by the projected magnitude of loss. To the extent that the proba

bility is less than 1.00 he would discount the benefits to be gained by

restricting his movements.

Investigators who have attempted to apply this model to human

responses to disaster warning have questioned its predictive value. Undoubtedly

some individuals do seek to maximize gains, but many or most do not. Instead,

it has been suggested, people follow a pattern of "satisficing" or "making do,"

rather than maximizing gains. In practice this means that instead of multi

plying potential gain by probability of occurrence, they first assess probability

of occurrence. Unless the probability is very high--often close to unity--

they pay no attention to the potential costs and benefits (Slovic, Kunreuther,

and White, 1974; Kunreuther, 1978). Understanding the prevalent pattern of

decision-making should enable us to make informed recommendations to public
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officials concerning the type of information that should be emphasized in public

communications and the timing of communication for different kinds of information.

Closely related to the question of decision models is the phenomenon of

acceptable risk. Recognizing that we all normally live at risk from a

panoply of known and unknown dangers, the question is not a matter of eliminating

risk but of determining acceptable levels of risk. In a comprehensive review

of the policy makers' problems in establishing acceptable risk in connection

with a variety of dangerous products and situations, Lowrance (1975) notes

the difficulties in measuring risk and the essentially philosophical nature

of the problem of setting standards of acceptable risk. But the question of

how individuals and responsible public officials set levels of acceptable

risk for themselves is an important empirical question. It is important to

note that risk-taking is often positively valued, as giving zest to life, and

as a way of enhancing certain kinds of self-images. Klausner and a group of

scholars (1968) have advanced a variety of explanations for risk-seeking

behavior. The perspective of acceptable risk provides one useful way of

organizing and interpreting information that subjects give us regarding steps

that they will and will not take in response to a relatively confident prediction.

Although the emphasis in our investigation will be more on actual than hypo

thetical situations, it will be useful to explore this question with a few

carefully chosen brief hypothetical situations.

Action orientations, time perspectives, and commitment. The threat of

a hazard such as an earthquake is always to some extent localized in time and

space. Accordingly it is quite appropriate to assume that the individual's plan

of action with respect to the threat will be affected by his orientation to

time and space. Typical of many investigations of the effect of time-orientations

on individual behavior and social structure are the works of Sorokin (1943)

and Moore (1963). In general we assume that elderly people function in a
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shorter time perspective than young adults, as indicated by the span of time

for which they are actively planning. Often very young people and persons of

lower socioeconomic level live from day to day rather than in terms of longer

time-orientations. The general hypothesis is that it will be difficult to

interest people in actions dealing with a threat that is projected to transpire

beyond the limits of their usual time orientation. If this were confirmed,

it would be very important in guiding public officials who must solicit

public support of plans for dealing with the earthquake threat.

Similarly, we hypothesize that a strong commitment to the locality of

threat will facilitate cooperation with proposed patterns of adaptive behavior.

Lack of commitment to the local community is likely to mean either departure

from the area of inaction. Commitment will be indicated by such variables

as length of residence, family and friends, and work involvement.

Altruistic Concern (Research Objective 3 and relevant aspects of research

objectives 6, 7, and 11)

The altruistic outpouring so consistently observed immediately after the

impact of natural disasters is an important factor in the success of emergency

rescue and rehabilitation. A widespread disposition toward self-sacrifice

has also been observed in case of community crises that are much less drama

tic and immediate in their impact than most natural disasters. Thus in Los

Angeles at the time of the Arab oil embargo, citizens who were asked to

reduce the domestic consumption of electricity by ten percent actually reduced

consumption by more than 16 percent and maintained that level for several

months on a voluntary basis. Some comparable sense of compassion, altruism,

and willingness to engage in self-sacrificing behavior may be necessary if

there is to be an effective hazard reduction effort in the community in
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response to earthquake prediction. In guaging the kinds of demands to make

on the community, the kind of information plan to launch, and the kinds of

incentives to employ, public officials need to know whether any comparable

tendency toward altruistic self-sacrifice can be expected in the event that a

serious earthquake is predicted.

The NRC Panel (1975, pp. 102-103) expressed doubt that a comparable

altruistic response would occur automatically in case of prediction, suggesting

that the following necessary conditions were lacking: damaging effects of the

prediction are not tangible, Visible, instantaneous, or dramatic; the threat

is unlikely to be experienced as a near-miss by many in the community; losses

are more like an intensification of normal hazards of life than the uniquely

catastrophic evidence of a collapsed or burned building; there will be

ambiguity over responsibility and blame because issuance of the prediction

is a human rather than strictly natural event. But if these are correct state

ments of conditions inhibiting altruistic response, they also identify some of

the conditions that might be modified in an effective public program to increase

the altruistic response rate in the community. If altruism is often determined

by the focus of attention, there may be ways to refocus attention so as to

create a common-misfortune bond among the citizens and an active concern for

those who are most likely to be victims of the quake. Informal observations

in Los Angeles up to the present time have revealed no evidence of such

a focus.

In the hope of locating other correlates of altruistic behavior that

might have a bearing on earthquake prediction, we have explored the disaster

literature for explanations of the altruistic response, and then supplemented

this search by going further ~field into the literature dealing with altruism

in other contexts and with individual helping behavior.
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Altruistic behavior in disaster. Fritz (1961) has suggested several

features of disaster that contribute to the development of a "community of

sufferers." First, threats come from outside the system and their causes are

clearly perceived and specified. Presumably the more clearly the individual

understands the prediction as an impersonal account of compelling signs of

nature, rather than the arbitrary or even willful judgment of scientists or

officials, the more likely there is to be an altruistic response. Second,

the remedial needs are immediate and imperative and action can be directed

toward clearly discernable results in the external environment. Perhaps this

condition is nearly unattainable in case of prediction. But it may be that

people who clearly recognize the types of buildings that are vulnerable and

understand how relative safety can be achieved in an earthquake are better able

to experience concern for potential victims. Third, social distinctions are

eliminated because all are victims, and suffering becomes a public rather than

private phenomenon. Awareness of specific and more or less inescapable risk

shared by everyone in case of prediction might then facilitate altruism, though

again it is unclear whether anything approaching the condition of actual disaster

can be expected. Fourth, disasters provide temporary liberation from normal

worries because people are forced to live for the moment. Here too it may

be difficult to find any approximation in the prediction situation, unless

the quake is due within hours or minutes. Fifth, the sharing of loss extends

the primary group, facilitating intimate communication and making emotional

support available. Here as with some of the preceding conditions, the avail

ability of neighborhood group activity in which people might join to consider

and prepare forthe quake might facilitate altruism.

The most ambitious effort to assemble and organize all of the findings

and plausible speculations concerning the conditions that facilitate altruistic
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behavior in disaster situations is Barton's (1969, pp. 205-279) discussion of

the altruistic community. There is no need to repeat the 71 positions he

offers here. For most of them it would be difficult to find a counterpart

in the prediction situation. However, we have specified plausible counterparts

whenever they seemed appropriate, in search of a few carefully selected

hypotheses concerning altruistic concern in response to earthquake prediction.

Two of Barton's groups of propositions may add useful dimensions to the

discussion. Relative deprivation theory suggests a balance between one's own

loss and information concerning the losses of others. If the same principle

applies to anticipated losses, one key to altruism may be the conviction that

"we" are likely to be among the more fortunate people in the event of earthquake,

or that "we" will be better able to sustain our losses than many others in

a quake.

Barton's propositons concerning a tendency to blame the victim raise

the issue of blaming others and scapegoating as ways of neutralizing any

tendency toward altruism. Barton finds roots for blaming the victims in

moralistic and individualistic values, vested interests in causes of depriva

tion, and in media content. In case of prediction, vested interests will be

those for whom disaster mitigation measures are likely to be costly or disrup

tive.

Like panic, however, blaming and scapegoating may be much less common

than is popularly supposed. Bucher (1957) found surprisingly little blaming

even following a series of three plane crashes into a residential area near

a single airport. She specified some steps essential before widespread

blaming will occur. And Turner (1972) found situational norms in effect to

suppress divisive communications under certain crisis conditions. The

conditions suggested by Bucher and by Turner will also be explored for their
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possible application to the prediction situation.

General treatments of altruism. Although much if not most of what is

written about altruism in general may not be helpful in the prediction

situation, it seems important not to disregard some classic efforts to deal

more globally with altruism. Pitirim Sorokin (1967) defines altruism as an

act of sublime love in which the actor is a mere instrument of the supracon

scious which transcends egos and the ego-centered conscious mind. Although

Sorokin attributes much altruism to socialization early in life, he also

proposes that a precipitant, such as a catastrophe, later in life, may evoke

altruistic behavior. It does so when the crisis makes explicit the hidden

contradictions in one's mind or conduct, or brings contradictions in a social

group, institution, or culture to the surface. The first deeds after the

precipitating event and the first ideological self-identification decisively

influence the course of action that is taken. A helping hand in guiding people

toward altruistic behavior at this time may be crucial. In cases of personal

transformation there is a substitution of reference groups, with groups that

reinforce altruism becoming more prominent. For the prediction situation,

Sorokin's analysis is interesting in suggesting that the evocation of more

than usual altruism requires that the crisis have a special psychological

meaning for individuals, relating to the types of internal conflicts that are

frequent among the populace. Sorokin also suggests the importance of salient

personal examples, or models, a point developed more intensively by Robert

Merton.

The study by Robert Merton (1946) entitled Mass Persuasion, analyzed a

mass appeal to social responsibility and the effect it had in calling forth

altruistic behavior. The 1943 war bond drive by Kate Smith helps to illustrate

some of Sorokin's generalizations about altruism. Throughout the bond drive
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Smith's appeal emphasized themes of sacrifice, participation in the war effort,

familial and personal concerns. These themes emphasized the sacred context

of the contribution, which may be analogous to Sorokin's notion of self

identification with the supraconscious. Appeals that were focused on sacred

values, rather than on secular concerns, played the key role in actualizing

altruistic behavior. While the bond appeals were addressed to a mass radio

audience, the message relayed by Smith emphasized one's individual response

to a patriotic duty. Merton demonstrated how the marathon drive was structured

as a two-way communication process emphasizing a degree of social interaction

between Smith and the listener. First the listener reacted to Smith and the

message and then Smith responded to the audience by modifying her appeals.

This helped to reinforce the sense of a personalized appeal, and the personalized

character of her messages enhanced the social relationship. The relationship

with Smith was particularly pertinent to listeners already emotionally involved

in their orientation to buying war bonds and intending to buy bonds during the

marathon drive. Kate Smith was viewed as a symbol of sincerity and the custo

dian of old values, willing to sacrifice her own time and energy for her ideas.

Hornstein notes that if observers attribute motives of idealism to a model's

action, the model is more likely to be emulated. Once the predisposed bond

buyers made their contribution they felt part of an altruistic group unified

around a group value.

The norm of social responsibility was a key factor in persuading those

emotionally involved in the war effort but who had no intention of buying

bonds during the drive. These individuals finally were persuaded to purchase

bonds due to feelings of guilt which served to redefine the appropriate amount

of bonds to be purchased and one's responsibility to the war effort. The

demand to buy bonds as part of a moral obligation invited feelings of guilt and
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personal inadequacy which called forth conformity to the norm of social

responsibility. In Sorokin's terms, the war served as the precipitating

factor creating a polarization of ethico-religious values in the community.

The marathon drive helped to remind the listeners of their social responsibil

ity and acted as a frustrating agent to bring about contradictions between

one's ego and values. For those not previously disposed to purchase bonds, the

feeling of guilt in relation to social responsibility was the factor initiating

the altruistic act of bond buying.

From this review of Sorokin's and Merton's work, the following conditions

might be considered important in eliciting altruistic behavior: significant

leadership by one or more individuals who project images of idealistic self

sacrifice; messages couched in terms of sacred rather than secular appeals;

utilization of organizations and groups within the community to enunciate the

altruistic concern as a matter of social responsibility; the use of appeals

that relate the community concern to widespread personal preoccupations.

Helping behavior. Perhaps the aspect of altruism most extensively

investigated by behavioral scientists is the disposition to assist or ignore

someone in distress. Research into this phenomenon burgeoned after the tragic

murder of Kitty Genovese while a large number of nearby residents ignored her

pleas for help. These largely experimental studies have stressed the state of

the potential benefactor, the modeling of action, the modeling of inaction,

and dependency of the recipient. The evidence on each of these variables is

briefly summarized.

Staub (1968) found that children who saw themselves as having internal

control over their environment shared more after being successful on a task

than those who felt externally controlled. Gore and Rotter (1963) found that

college students were more willing to help in a civil rights project if they
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thought they had internal control over their fate than if they thought their

fate was externally controlled. These findings suggest that perceived competence

is related to sharing and helping behavior, Concerning naturalistic studies,

Form and Nosow (1958) and Torrance and Ziller (1957) findings relating to

reactions to disasters suggest that observers who percieve themselves as

competent in emergency situations help more than those who do not. In

disaster situations, the role requirements associated with competence, i.e.,

special training etc., mediate helping behavior.

Two studies in which the negative states of the benefactor were investi

gated are those by Darlington and Macker (1966) and Rawlings (1968). In the

first study, the experimenters found that subjects who failed on a task which

resulted in harm to another tended to engage in more helping behavior (agreement

to donate blood) than when failure did not harm another. Rawlings (1968)

found that the observation of a person receiving harm is enough in itself to

induce helping behavior.

Blake et al. (1955) found that the amount graduate students donated

toward a gift for a retiring secretary depended on the amount they thought

others had donated. Schachter and Hall (1952) studied the effect of group

influence on volunteering behav~or. They found that students were more

likely to volunteer when half the class raised their hands to volunteer.

The low restraint group, however, was not more likely to fulfill their commit

ments than the high restraint group. A study by Blake et al. (1956) found that

students who were asked to raise their hands to volunteer (without half the

class appearing to volunteer) were less likely to volunteer than were those

asked to volunteer privately by signing their names. These studies seem to

suggest that the failure of other class members to volunteer establishes a

group standard of noncompliance to which subjects adhere.
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respond to pleas of help. Reaction or lack of reaction of the group serves

as a standard of behavior. In a series of experiments by Darley and Latane

(1968), subjects responded most consistently and rapidly when they thought

they were the only ones able to help, next when they believed they were part

of a three person group, and least as part of a six person group. They explain

this by the idea of diffusion of responsibility and blame. Studies by

Allen (1968) and Korte (1969) also support these findings. In a study by

Latane and Darley (1968), bystanders were placed in a personal threat

emergency situation. They found that males tended to help more when alone

in a smoke filled room. When others were present, their inaction may have

defined the situation as a "nonemergency" for the subjects, thus resulting in

less help. These studies point the importance of the apparent group defini

tion of the situation.

Berkowitz and Conner (1966) and Wheeler and Wagner (1968) found that

help was positively related to the amount of perceived dependency of the

recipient. Schopler and Bateson (1965) and Schopler (1967) found that females

helped more in high dependency, low cost situations and that males helped more

in low dependency conditons. The locus of dependency is also a very important

fact~r in determining helping behavior. Studies by Schopler and Matthews

(1965), Berkowitz (1967), and Horowitz (1968) found that perceived internally

caused dependency tended to elicit less help than when the dependency was seen

as externally caused. This perception also affects the perceived legitimacy

of the victim's need for help. If subjects defined need as legitimate

(externally caused dependency was seen as more legitimate), they helped more.

These studies point to several important factors in predicting helping

behavior. First, the state of the benefactor is particularly important. If
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the benefactor feels he/she has internal control over his/her life~ the person

will tend to help more. Also, if the person has recently experienced success

on some task and perceives him/herself as competent in the particular situation

at hand he/she will help more. However, if the person has recently failed

in some way which has caused harm to another and/or has recently witnessed

another being harmed, he/she is more likely to help.

Modeling is also an important factor both in determining action or

inaction. Studies have found that models can influence subjects to define the

situation as needing help or as the opposite depending on the models' actions.

Thus bystanders may define a situation as a nonemergency because of others'

inactions even when the bystanders themselves are in apparent danger.

Finally, several studies have suggested that the perceived amount and

locus of dependency of the victim is important in determining helping behavior.

Benefactors are more likely to help in situations where the victim's dependency

is seen as externally caused and, therefore, legitimate.

Beliefs about Leaders and Scientists (Research Objective 4 and relevant aspects

of research objectives 6, 7, and 11)

The question of trust and distrust of public officials has received

extensive attention from political scientists and political sociologists in

recent years. The relevance of this question to earthquakes is underlined by

a recurrent theme in the folklore of earthquakes. It was widely rumored

after the 1933 Long Beach earthquake that "the authorities" knew the quake

was coming some weeks ahead but hushed it up. It is commonly rumored after

earthquakes and other disasters that the full magnitude of the disaster in

10ssof life and property destruction is being concealed from the public, and

that authorities have covered up great errors in the rescue and rehabilitation
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processes. These rumors probably have only limited circulation and even more

restricted acceptance. The folklore collection merely indicates that they

were heard, but not how widely they were circulated or believed. The survey

findings after the San Fernando earthquake (Bourque, et al., 1973) indicate

an overwhelmingly favorable view of the authorities and the agencies. Never

theless, suspicions of this sort may be common enough within certain homogeneous

groups to affect their cooperation in hazard-reduction programs. If suspicions

of this character in case of actual disasters are more prevalent on the

periphery than in the impact area where first-hand knowledge dispels misinfor

mation and where involvement in practical activity eliminates much of the

motivation for entertaining such beliefs, then everyone may, in a sense, be

on the periphery in case of prediction because of the absence of any actual

catastrophe.

Much, if not most, of the research on political trust is not particularly

relevant for our purposes. On the one hand it relates a widespread pattern of

distrust to essential features of modern society, as in mass society theory

and anomie theory. Differing degrees of massification and normlessness in

different segments of society suggest the obvious hypotheses concerning

social class variations in political trust. But the principal implication

of these theories is the widespread and relatively undifferentiated incidence

of distrust in modern society. On the other hand much of the research has

sought to relate attitudes, treated as personality variables, to political

trust. Thus personal attitudes of alienation, authoritarianism, anomia, and

most recently, internal-external control tendency have been correlated with

political trust. While identification of such personality correlates may

supply important intervening variables in understanding the social generation

of trust and mistrust, it is less immediately helpful in planning an earth

quake prediction response than an understanding of direct situational and

social structural correlates.
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The problem of political trust and cooperation was discussed in the NRC

Panel report (1975). Since we have already examined attitudes toward scientists

along with attitudes toward science, we shall concentrate on trust in public

leaders.

The Panel report notes that building codes and land use planning have

traditionally been politically sensitive matters. Political leaders may find

themselves faced with a dilemma. In order to save lives in the event of

prediction they must intensify the strict application of building codes and,

with sufficient time, vacate or demolish buildings that are structurally

unsafe or in unsafe locations. Since these buildings will often be in poorer

neighborhoods where the populace are already cynical about building codes and

land use planning, these efforts are especially likely to provoke a more

generalized mistrust. If these are the prevalent suspicions among renters,

homeowners often fear declining property values. The one attack by an official

on the issuance of a near-prediction in southern California was from a Los

Angeles City Councilman who charged that his constituents' property values

would be adversely affected. Accordingly fear of reduced property values,

increased rents, and residential displacement are likely to be associated with

mistrust of public officials' planning for earthquake hazard reduction.

The NRC Panel report (1975, pp. 114-116) suggests further sources of

political irritation and controversy that may lessen political trust. In

activity and passive waiting can create distrust if people feel anxious or if

they feel that something should be done. Distrust is more likely to develop

in response to secondary consequences of the prediction such as unemployment

in the building trades than in response to the prediction. The former may be

viewed as something that officials should do something about while the latter

may be accepted as an act of nature. Confusing and contradictory statements

from political leadership will have a deleterious effect.
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The problem is not merely one of trust. There is also the question of

whether people have any idea of what various public leaders and their agencies

are doing, and whether they assume that something is being done or not.

Throughout the present situation little or nothing has been heard from Los

Angeles Police or Sheriff's offices, from the Los Angeles Mayor or County

Supervisors, or from such private agencies as the Red Cross. The Governor has

issued no statement, and news releases have conveyed only fragmentary information

about activities of the State Office of Emergency Preparedness and of the Seismic

Safety Commdssion. Do people assume that these agencies are making quiet

preparations, or that they are ignoring the possible threat?

Perhaps the most important hypothesis about mistrust of public officials

in connection with earthquake prediction is that it is likely to become a

symbolic focus for whatever major divisions and conflicts are active in the

community at the time, unless the sense of threat and urgency is great enough

to unify the community (cf. altruism discussion). Dynes and Russell (1975)

and others have shown that conflict following natural disasters is typically

an extension of prior community divisions. The earthquake threat was used

actively by the proponents of the Nuclear Initiative (Proposition 15) on the

June, 1976, primary ballot in California.

A final variable often shown to be important in determining both trust

and knowledge of governmental activities is participation in some organized

interest group that is able to project a group voice into the political scene

and bring back some kind of response from the centers of political power. It

is a plausible hypothesis that participation in different kinds of groups will

affect different dependent variables in this investigation. Participation in

labor unions, political organizations, and other political interest groups

may enhance awareness of whatever government agencies are doing, and at least

minimize the most extremely cynical views of political leaders. Participation
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in service-oriented religious and charitable organizations may sensitize

individuals to the common plight and to the disproportionate risk borne by

certain groups of people, thus facilitating altruistic responses.

Communication and Decision-making Networks (Research Objective 5 and relevant

aspects of research objectives 6, 7, and 11)

Communication between scientists and the public and between officials

and the public is not simple and direct, but is a complicated social process.

Initially the communication media introduce their own slants and emphases by

the way stories are written and the kinds of questions posed during interviews.

Thus far the reporting in the Los Angeles Times and the major television

networks seems to have been relatively accurate and balanced, but a one-hour

earthquake special on television channel nine during spring, 1976, gave a badly

distorted and sensationalist interpretation, linking the southern California

Uplift to the "Jupiter effect," and describing the earth as opening up to swallow

whole buildings. We have attempted to assemble a representative record of

media content to compare with official releases and to relate to what people

actually hear and believe. Besides the major metropolitan dailies, selected

community papers such as the San Fernando Valley News were read. Because of

the sizeable Hispanic population in southern California, we monitored the major

Spanish-language newspaper.

After the accounts are released by the media they still pass through a

complex social process, which we shall discuss under the headings of networks,

communication blockages, and rumor.

Networks. Public opinion about the earthquake prediction and the

appropriate individual and community response is formed through extended and

criscrossing interaction chains. In a laboratory study DeF1eur and Larson

(1958) found that "when oral content is passed through chains, the number of
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original items tend to decrease with each successive retelling; and when the

content is successively retold by one person, the number of items tends to

increase." The opportunity for the same person to repeat communications in

the network (as compared with simple chains) augments the richness of communica

tion. Undoubtedly it also strengthens confidence and facilitates thought

about the message. Other evidence confirms that people are more likely

to adopt a new opinion or to act on the basis of new information after

receiving interpersonal confirmation.

Even though it is difficult to trace the development of collective

opinions, it has been possible to trace the diffusion of more tangible inno

vations. Coleman, Katz, and Menzel (1966) used prescription records to study

diffusion of the use of a new drug, gammanym, among physicians. Five stages

were identified in the diffusion sequence. The first persons to adopt gammanym

did so more cautiously than later adopters. The innovators were those doctors

most deeply enmeshed in professional relationships. Their wide range of

exposure led them to hear about the new drug from several authenticating

sources, and their close and extensive professional relationship gave them the

group support necessary for innovating. The second group to adopt the new

drug was physicians who were less professionally involved but who were linked

to several colleagues by friendship ties. Thus interpersonal linkages with

other physicians were essential for early adoption of a professional innovation,

but professional ties brought earlier adoption than friendship ties. In the

next stage the sparse social ties of the more isolated doctors began to take

effect. In these cases too, the investigators were able to demonstrate the

part played by social ties by comparing the time of adoption within pairs of

doctors linked by friendship and professional ties. The fourth stage included

those doctors whose adoption of the drug seemed unrelated to the action of

associates--persons whose actions reflected independent decisions. The final
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stage was one in which practically no further adoptions occurred.

It would be foolhardy to generalize this model to other situations

prematurely. But some parallels to the public opinion process can be hypo

thesized. 1) A new idea is tried out, and a collective opinion is reached

most quickly by those persons who are seriously involved with the area to

which the opinion applies. Coworker ties bring about the first diffusion;

consequently there is likely to be a first definition of the issue within

relevant work and organizational settings. 2) friendship ties carry the

opinion process beyond its original serious nexus. But since the issue has

already been formulated and aired, the friendship ties have more to do with

lining people up on different sides than with defining the nature of the

issue. 3) By the time persons with loose or sparse social ties come into the

public, the discussion is likely to be well structured already.

The foregoing extrapolation is suggested merely for comparison with the

sequence in actual publics, when it can be observed. But the analogy is

completed by noting that most doctors first heard of the new drug from standard

commercial sources, but almost 90 percent sought or waited for information

from other sources before they actually prescribed it. Similarly, word of

an earthquake prediction or a recommended course of action will be first

introduced to most people through the mass communication media. But before

they take a firm stand or act on what they have heard, they will probably seek

information and confirmation through the direct personal channels at their

disposal.

This practice of verifying communication by discussing it with someone

else has been demonstrated in a rather different kind of diffusion situation.

DeFleur and Larsen (1958) found that interaction with a neutral communicator

did not supply the necessary help and assurance to make an interpretation.



Most people sought to discuss the communication with someone who could offer

interpretation and confirmation.

Whether the relationships are those of colleagues, friends, or both, the

pathways to public opinion consist of preexisting interpersonal relationships.

Robert Park (1940) observed that "News circulates, it seems, only in a society

where there is a certain degree of rapport and a certain degree of tension."

But stable interpersonal relationships always tie people into small groups of

friends or family members. Baur (1960) suggests that people bring matters

into their primary groups for clarification specifically to resolve the

ambiguities they feel because of conflicting viewpoints available to them in

the community. The internal division of the public into factions creates

"the stress of ambivalence • . • that induces people to seek clarification in

primary relationships." Baur believes that persons with firm opinions on the

issue are unlikely to shift under the impact of primary group discussion,

but that persons who seek relief from ambivalence are candidates for alignment

according to the social pressures and supports operative within their primary

groups.

The members of publics are unequal in their effect on the outcome of the

opinion process. The general rule that the views of persons whose prestige

and reliability are already well established in the community carry more

weight than the views of others applies to public opinion. Lazarsfeld,

Berelson, and Gaudet (1944), in a classic study of an election public in

Elmira, New York, identified opinion leaders at all levels of the community

and in all walks of life. As Katz (1957) summarizes the two-step flow,

"influences stemming from the mass media first reach 'opinion leaders' who

in turn, pass on what they read and hear to those of their everyday associates

for whom they are influential." Opinion leadership is fairly specific to the

69
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matter under consideration, and each opinion leader is especially exposed to

those items in the mass media that are appropriate to his sphere of influence.

This observation suggests that opinion leaders are persons believed to be

more competent regarding the issues at hand than their friends--and in most

cases they are knowledgeable. Others become opinion leaders because they

personify certain values or know a particular person.

Arnold Rose (1968) has pointed out that there is another type who has

none of these characteristics but who exercises undue influence because his

location puts him in contact with people from different integrated groups.

Rose calls these people ecological influentials. The true opinion leader

exercises influence because of his position of respect, but the ecological

influential is important because he is the link between various groups.

Examples are the bartender, the barber, the small-store clerk, the newspaper

vendor, the garage mechanic, and the policeman.

Groups that are easiest to recognize are those that are either compact

or highly organized and institutionalized. But there are other less easily

detected groupings that play an important part in forming public opinion.

Georg Simmel (1955) calls attention to social circles as important intermediary

units between the individual and the community. The social circle is in many

respects similar to the neighborhood and may take its place in serving some

needs of city dwellers. Like the neighborhood, its members and leaders are

not formally identified, and participation is not institutionalized. Inter

action is dense--each member has other members as friends, though not all

members know or are friends with all other members. Neighborhood membership

is based on propinquity, but membership in a social circle is based on some

common interests.

Charles Kadushin (1966) has rendered Simmel's conception more precise
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and applied it to a circle he calls Friends of Psychotherapy. Without

attempting to replicate Kadushin's sophisticated procedure, we looked for

evidence of an "earthquake" or "disaster" social circle--a network of influen

tiale who, through their informal interaction, largely determine what is accepted

as orthodoxy on earthquake matters. Such a circle, including within it people

close to key political decision makers and seismologists directly involved in

earthquake prediction, while having no corporate existence, might largely

determine most aspects of policy in earthquake response. A circle is unlikely

to be identified through the community sample survey. It is more likely to

be detected through a record of the names of persons cited as local authorities

in mass media stories and through interviewing these individuals and spokesmen

for major agencies concerned with earthquake response. Since the major politi

cal decision makers are unlikely to be members of such a circle, but their

earthquake advisers may be, it will be important to understand to what extent

there is such an informal group shaping public policy.

Communication blockages. The foregoing discussion concerns the channels

through which information spreads and through which confirmation and clari

fication are sought. Sometimes there are blockages--positive interruptions

in the communication chains that prevent or delay receipt of information.

These blockages occur when members of one group do not communicate with

members of another. But there may be a more generalized blockage to the

transmission of what the teller regards as bad news~ Rosen and Tesser (1970)

and Tesser, Rosen, and Tesser (1971) have identified what they call a MUM

effect. Experimental subjects often either omitted the bad-news portion of

an urgent message or delayed longer in relaying bad news than good news. The

effect was even observed in an impersonal and bureaucratized setting. We

were led led to wonder whether a message suggesting the possibility of an
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in the media and on the part of seismologists), and thus encourage a Pollyana

attitude. We wondered whether neighbors would hesitate to warn the occupant

of an unsafe building, and whether the transmission of warnings would be delayed

at all stages in transmission. Since there is a widespread assumption that

news becomes sensationalized in the telling, which may be true of news that

does not directly affect the teller or hearer, any substantial MUM effect

might pose an unexpected obstacle to the transmission of warning infommation.

Rumor. Finally, an event such as prediction of a severe earthquake

is sure to give rise to rumor. Rumor is viewed as a collective effort to

develop a shared conception of the situation and develop legitimate rules for

behavior. In one of.the early writings on rumor, Prasad (1935) discusses the

factors giving rise to rumor. Prasad states that rumor arises when there is

an unsatisfied need for information, created by a critical situation that

demands explanation. In crisis situations, the formal channels of communica

tion are either inadequate or temporarily disrupted. The group demands an

immediate explanation of the crisis. Thus rumor emerges to describe, explain

and predict events. Reliance on informal and unconventional channels supple

ments formal channels of communication. The speaker conveys news to the listener,

seeks to confirm reports he has heard, and invites the listener to share

additional information with him. Thus Prasad concludes that rumor arises

in ambiguous situations and is a communicative action through which people

attempt to understand the new situation.

Much debate has centered around the question of rumor content. Allport

and Postman (1947) addressed the transmission and content of rumor, using an

experimental research design. During the process of serial transmission

the rumor undergoes a series of distortions designated as leveling, sharpening,
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and assimilation. Leveling shortens the rumor so that it is more concise and

easier to grasp. Sharpening refers to a tendency toward selective perception,

retention, and reporting of details. The tendency for the rumor to become

coherent and consistent with one's presuppositions and interest is called

assimilation. Allport and Postman's study depicts rumor as a series of

distortions, influenced by the frame of reference of the participants in the

rumor process.

Peterson and Gist (1951) criticized the notion of serial transmission and

argued that the social setting in which rumor takes place is important to

its understanding. While in the early stages members of the rumor public

vary in their attitudes, interests, and concerns, communication of the rumor

tends to reduce divergences and produce a more common definition of the situa

tion. While only one rumor circulated in the laboratory setting, several

rumors are simultaneously disseminated in a community. Typically there is

a central theme with a variety of detailed interpretations. They argue

that rumor is not merely a series of distortions but is a collectively sanc

tioned solution to a shared cognitive problem centered around a central

theme. Their study fails to confirm the leveling tendency, but they note that

assimilation plays an important role in determining the collectively determined

definition of the situation.

The discussions of rumor in the works of Turner (1964), Turner and

Killian (1974), and Shibutani (1966) provide us with an analysis of rumor as

process and as collective problem-solving activity. Arising in a situation where

information cannot be validated through normal channels of communication,

rumor is the process through which the emergent norm develops to give direction

to collective action, according to Turner and Killian. Through interaction

the group chooses between alternative and competing interpretations of the event.
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The mechanisms of keynoting and symbolization are key factors that help explain

how the group arrives at a selective definition.

Shibutani expands upon Turner and Killian's work in his analysis of the

development of rumor through natural selection. Beliefs that are incompatible

with the group's orientation are rejected so that the content becomes more

harmonious with shared assumptions. When collective excitement is intense,

reports that are incompatible with cultural standards yet consistent with the

prevailing mood may be sustained. Consensus is established through the contin

uing exchange of gestures and sustained by a succession of communicative acts.

Shibutani explains that the public's opinion of the credibility of the rumor

depends upon ego-involvement. When ego-involvement is high, such as in cases

of danger, critical ability is enhanced; whereas, when ego-involement is low,

rumors are passed on for amusement, and communication is expressive. Shibu

tani addresses the question of the temporal and spatial dimensions of rumor.

The size and geographic distribution of the rumor group are limited by the

availability of communication channels. The speed with which rumor develops

depends upon the intensity of collective excitement and the accessibility of

channels. He postulates: when the intensity is mild the rate of develop-

ment is moderate, forthe usual social barriers to interaction remain in effect.

When tension is high, speed is limited only by physical barriers to contact.

Festinger (1948) examined the influence of group structure and func

tioning upon the rumor process. Festinger concluded that hearing the rumor

is determined by the number and nature of the channels of communication in the

structure that affects the individual. The larger the social network of commr

unication and the smaller the restraining forces against communication, the

greater the probability the individual will hear the rumor. Relevancy of the

rumor to the listener and involvement of potential hearers in the area related
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to the rumor incident were also found to be pertinent to hearing the item.

Festinger notes that adequate channels of communication are not enough to

facilitate telling the rumor to others. Telling is a function of having

interests relevant to the content and of actual involvement in activities

relevant to the rumor. He also noted that believers of the rumor tend to be

highly involved in the activities related to the rumor and are more likely to

relay it to others.

Danzig, Thayer, and Galanter (1958) expanded upon Festinger's discussion

of rumor belief and its effect upon collective action. In a study of a rumor

circulated after a flood in Port Jervis, New York, the authors concluded that

evacuation of rumor believers was not affected by who told the threat message,

while the denial message was more effective when it was communicated by

officials. They postulated that geographic proximity to the threat rather than

prior sensitization was a factor in determining flight. Danzig concluded that

individuals can be expected to act simply and directly to remove themselves

from danger if sufficiently informed of the nature and consequence of the

threat. When the threat is ambiguous, he noted a tendency to seek clarifica

tion of the situation and a greater likelihood to make decisions inappropriate

for action.

Economic Changes (Research Objective 8)

Since our aim is not to conduct a serious investigation of the economic

impact of prediction and near-prediction, but to establish a monitoring

procedure that will alert us to any economic changes that are drastic enough

to initiate further social readjustments, no comprehensive literature search

was conducted. The main outlines of what to look for are indicated in the

"Economic Implications" chapter in the NRC Panel report (1975, pp. 67-89),
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and in the longer technical manuscript submitted by Gerald Milliman to the

Panel. The more recent progress reports from the Haas-Mileti (1977) study

include quite specific estimates of the kinds and amounts of economic readjust

ment anticipated in the event of serious prediction in California. A broader

background for understanding economic byproducts of disaster is supplied

by the works of Cochrane (1975) and Kunreuther (1973 and 1978) and the

NRC Commdttee on Socioeconomic Effects of Earthquake Predictions (1978).

Organizational Response (Research Objectives 9 and 10)

The sources dealing with organizational response have ,already been

extensively cited. The NRC Panel report's chapter on Political Implications

(1975, pp. 105-117) deals with government agencies and officials. The

treatment of disaster literature by Dynes (1970) is focused directly on organ

izational response. The Haas-Miletti (1977) investigation has concentrated on

organizational response to hypothetical prediction situations.

One hypothesis suggested in the NRC Panel report (1975, pp. 100-102)

is that as the prediction comes to be taken seriously, the approach of locally

and nationally based organizations will differ. The former will develop

policy with a view to maintaining normalcy in the local community even to

the extent of covering up the danger. It is of interest that a spokesman

for the Palmdale Chamber of Commerce is already alleged to have urged a

scientific magazine writer not to add to the bad publicity the community was

receiving. Nationally based organizations, on the other hand, having other

options, should examine the local risks in more realistic fashion and develop

policy accordingly.
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CHAPTER THREE

Utilization

The project investigators have been mindful of the importance of

making the findings from the investigation known to potential users promptly

and in a form that facilitates their application to ongoing policy decision

making and implementation. Dissemination activities have been of four kinds.

First, the four investigators have been available for informal and formal

unpaid consultation by public and private officials involved in hazard reduc

tion activities. These consultation services have ranged from participation

in formally constituted advisory committees to informal interviews. No complete

record of the less formal consultation has been kept, but a great many hours

have been given to this kind of service. The result has been that on several

occasions we have been consulted by responsible officials confronted with the

necessity to make decisions in a crisis situation. For example, after the

EI Centro earthquake in 1979 the Principal Investigator was telephoned by a

spokesman for the US Geological Survey and by the Head of the Seismology Labor

atory at the California Institute of Technology concerning the way they could

most effectively report the aftermath of that earthquake.

Second, the investigators have been available to agents of television,

radio, and newspapers, and have contributed to a great many items of news

and commentary in the mass media. On three occasions we have used the

services of the UCLA Office of Public Information, which has been quite effec

tive in calling our findings to the attention of a wide range of media repres

entatives. Again, we have not kept a record of all references to our work, but
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these have been extensive. In many instances, the findings from our research

have become part of authoritative knowledge, no longer referred specifically

to our project. For example, a November 25, 1979, extended discussion of the

problem of seismically unsafe buildings in Los Angeles, in the Los Angeles

Times, included the following passage: "A 1978 survey of people in the Los

Angeles area by the Institute for Social Science Research showed that 41.1

percent believed hazardous buildings 'should be closed down until they can

be reinforced for safety.' Another 47.2 percent responded that the buildings

'should not be closed down, but should be posted with signs warning people

of danger in case of an earthquake.'" We are reasonably confident that we

have made a significant contribution to more realistic understanding of public

response to earthquake threat by dissemination of many of our findings through

the mass media. Coverage in the mass media has also stimulated much informal

consultation of the first kind.

Third, we have prepared and distributed nontechnical reports of our

findings on a timely basis to a mailing list of responsible personnel involved

in disaster mitigation activities and research. On three occasions we have

issued "bulletins" reporting findings that we believed would be most useful

if disseminated immediately. One bulletin reported the surprising finding

that people overwhelmingly wanted more information about earthquake preparedness,

safety, and prediction, at a time when the prevalent view by public officials,

seismologists, and media representatives was that people wanted less news

about earthquakes. A second bulletin reported the overwhelming public support

for drastic action concerning unsafe buildings, and the more divided public

view concerning potentially unsafe dams, at a time when Los Angeles City and

other municipalities were delaying action because of organized opposition by

special interest groups. The third bulletin documented the dramatic effect
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of failure of scientists and media to address popular concerns about the

meaning of the moderate New Year's Day earthquake (1979) for future earth-

quake prospects in generating rumor. These bulletins ranged from three to

five pages in length, and were mailed to a few hundred recipients.

In addition to the bulletins we prepared a comprehensive but non-

technical summary of the major descriptive findings from our basic field

survey, conducted in February, 1977. This ISO-page paper-bound report

entitled Earthquake Threat: The Human Response in Southern California, has

been distributed without charge to over 800 persons who are responsibly

concerned with the mitigation of natural disaster hazards.

Fourth, we have participated as extensively as our time would allow

in conferences where we could report our findings to potential users, or

participate in the discussion of policy issues for which our findings were

relevant.

The remainder of this chapter consists of a list of the more formal

occasions involving participation in conferences and other services. Partic-

ipation is by the Principal Investigator unless otherwise specified. The

following chapters include the three bulletins and copies of published

reports of our research.

July 8, 1976--Conference with Professor Kitao Abe and associates from
Tokyo University, engaged in study of the Kawasaki earthquake warning.

July 27, 1976--Reported on the current project to a seminar at the Institute
for the Study of Destructive Behaviors, preparing a disaster response plan
under grant from NIMH, Norman Farberow, Chair, Veteran's Hospital, Brentwood.

August 12, 1976--Reported on the current project to staff at the San Fernando
Valley Child Guidance Clinic.

August 24, 1976--Conference with Professor Geipel, Institute of Urban
Studies, Technical University in Munich, Germany, concerning disaster
planning.
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August 25, 1976--Participated in Advisory Committee meeting for Haas-Mileti
investigation of socioeconomic aspec.ts of earthquake prediction.

September 1, 1976--Taped half-hour interview on appropirate response to
earthquake prediction for local radio station KRTH.

September 24, 1976--Presented seminar on Social Consequences of Earthquake
Prediction to the Population Research Laboratory, University of Southern
California.

October 2, 1976--Lectured and particip?ted in panel discussion in an all-day
program offered by UCLA Extension Division, entitled "Earthquakes: Predic
tion, Risk, and Survivial".

October 27, 1976--Presented seminar on socioeconomic aspects of earthquake
prediction in United States and China to the School of Social Welfare, UCLA.

November 11, 1976--Guest-Iectured on social aspects of earthquake prediction
in China and implications for the United States at plenary session of the
Utah State Sociological Association.

December 2, 1976--Interviewed on earthquake preparation by Robert Abernathy
for five-minute prime-time spot on NBC evening news.

January 14, 1977--Participated in meeting of the NRC Committee on the Socio
economic Effects of Earthquake Prediction.

February 10, 1977--Interviewed for KNX radio (CBS) earthquake documentary.

February 17, 1977--Met with Howard Kunreuther and Alan Ginzberg to critique
draft of report for CSEEP.

February 23, 1977--Participated in organizing meeting for Los Angeles Mayor's
Task Force on Earthquake Prediction: Represented at bi-weekly meetings of
the task force thereafter by Barbara Young, co-investigator.

March 8, 1977--Guest-lectured on 80cioeconemic aspects of ~arthquake prediction
in course on earthquakes, Geology Department, UCLA.

March 25, 1977--Consulted with IBM Corporation Policy Committee on Seismic
Prediction.

April 21, 1977--Joanne Nigg and Barbara Young presented a paper, "Factors
Affecting the Emergence of Grass-roots Groups" at the annual meeting of the
Pacific Sociological Association, Sacramento, California.

April 20, 1977--Testified at hearing of House of Representative Science
and Technology subcommittee, relative to earthquake legislation, Washing
ton, DC.

April 21, 1977--0rganized, chaired"and served as discussant at session
on "Collective Behavior, Social Movements, and Disaster", at annual meeting
of Pacific Sociological Assoication, Sacramento, California.
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April 29, 1977--Lectured on social and economic aspects of earthquake predic
tion and participated in panel at University of Redlands annual science
conference devoted to earthquake prediction.

May 17-18, 1977--Participated in Natural 'Hazards Information Wo+kshop,
University of Colorado.

June-August, 1977--Barbara Young represented the project on the Los Angeles
Mayor's Task Force to develop a plan for responding to an earthquake predic
tion (approximately weekly meetings).

July 11, 1977--Speaker on Social and Economic Aspects of Earthquake Prediction,
Earthquake Engineering Conference. Meeting at Berkeley, Californi~.

July 26-29, 1977--Member of Planning Committee for an International Conference
on Earthquake Prediction, sponsored by UNESCO. Meeting at UNESCO headquarters,
Paris, France.

September 2, 1977--Member, Advisory Committee, Leik and Clark NSF-funded
research on Natural Hazards Warning Systems. Meeting at Minneapolis.

September 12-13, 1977--Member of Advisory Committee to USGS Earthquake
Studies program. Meeting in Golden, Colorado.

September 14, 1977--Member of Advisory Committee, Mann and Wyner NSF-funded
research on Responses of Local Governments in California to Seismic Safety
Events. Meeting at Santa Barbara, California.

October 18, 1977--Speaker on Social and Economic Impact of Earthquake Predic
tions for Sigma Xi, Hughes Laboratory Chapter. Meeting in Santa Monica,
California.

October 26, 1977--Member of Advisory Group on Earthquake Hazards Reduction,
Office of Science and Technology Policy. Meeting in Washington, DC.

November 10, 1977--Presented preliminary findings from Basic Survey at
special meeting of the California State Seismic Safety Commission, held in
Palmdale, California.

November 16-18, 1977--Denise Paz presented preliminary findings from Basic
Survey at the National Conference on Earthquakes and Related Hazards, Council
of State Governments. Meeting at Boulder, Colorado.

December 1, 1977--Principal Investigator and Joanne Nigg taped a one-half
hour radio broadcast on our research findings through the UCLA Public Infor
mation Office, for release over local radio stations.

December 7, 1977--Principal Investigator interviewed at length for a feature
on earthquake prediction, broadcast nationwide over the Earth News network.

January 6-7, 1978--Advisory Group on Earthquake Hazards Reduction, OSTP,
in Menlo Park, California.
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January 13, 1978--Presentation on social and economic aspects of earthquake
prediction for social science classes, Pacific Palisades High School~ Los
Angeles, California.

February 2-3, 1978--Participant~ USGS Conference on the Use of Volunteers
in the Earthquake Hazards Reduction Program, held in Menlo Park~ California.

February 10, 1978--Speaker on Public Determination of Acceptable Risk in
a panel on the Auburn Dam controversy, Earthquake Engineering Research
Institute, meeting in Los Angeles.

March 8, 1978--Conference with Tony Bird and Karen McNally on citizen involve
ment in earthquake hazards reduction, Los Angeles.

March 10, 1978--Speaker on Social Response to the Earthquake Threat in
southern California, colloquium on Mental Health and Illness, UCLA.

March 20, 1978--Advisory Group on Earthquake Hazards Reduction, OSTP, in
Washington, DC.

March 23-24, 1978--Advisory Committee, Leik and Clark research on Natural
Hazards Warning Systems, meeting at Minneapolis.

April 20-21, 1978--Member of Advisory. Committee, Fred Bates' Guatemalan
Earthquake Reconstruction Study. Meeting in Washington, DC.

May 4, 1978--Speaker on Community Response to Earthquake Threat at Earth
quake Engineering seminar conducted by Paul Jennings at California Institute
of Technolgoy, Pasadena, California.

May 23, 1978--Research findings on public desire for more earthquake infor
mation announced on ABC-TV Earthquake Special.

June 1, 1978--Speaker on Social and Economic Effects of Earthquake Prediction,
Sigma Xi, University of California Santa Barbara Chapter.

August 16, 1978--Presented a paper, "Earthquake Threat in Southern Calif
ornia: A Case Study in the Popular Understanding of Science," World
Congress of Sociology, Uppsala, Sweden.

August 16, 1978--Presented a paper, "Earthquake Volunteers in China and the
United States," World Congress of Sociology, Uppsala, Sweden.

October 2-3, 1978--Planning Committee for UNESCO International Symposium
on Earthquake Prediction, Paris, France.

October 26~ 1978--Participant in Press Conference for the release of the
report of the Los Angeles Mayor's Task Force on Earthquake Prediction, Los
Angeles.

October 27, 1978--Participants in Press Conference for the release of the
report of the Los Angeles Mayor's Task Force on Earthquake Prediction, Los
Angeles.
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November 6, 1978--Meeting with Earthquake Prediction Planning Group from
Shizuoka Prefecture, Japan.

November 24, 1978--Meeting with Earthquake Prediction Planning Group from
Shizuoka Prefecture, Japan.

December 13-14, 1978--Advisory Committee Meeting, Leik and Clark NSF-funded
research on Natural Hazards Warning Systems, Minneapolis, Minn.

December 18, 1978--Meeting with Leon Knoppoff to discuss possible release
of new earthquake near-prediction, Los Angeles.

January 16, 1979--Interviewed by Robert Locke, Associated Press, on socio
economic aspects of earthquake prediction.

February, 1979--Joanne Nigg and Denise Paz met with T. Michael Carter,
University of Minnesota, Natural Hazards Warning Systems, to discuss
interviewing techniques and research findings of use in planning the
Minnesota research.

February 22, 1979--Participant in Workshop on Mass Communications and Disaster,
National Research Council, Washington, DC.

February 23, 1979--Advisory Committee meeting, Fred Bates' Guatemalan
Earthquake Reconstruction Study, NSF-funded. Washington, DC.

February 28, 1979--Meeting with Mr. Tazaki, concerning earthquake prediction
planning in Japan.

March 2, 1979--Meeting with Risa Palm and associates concerning their research
on earthquake hazard mitigation policy and real estate values.

March 6, 1979--Testified at Hearing of House of Representatives Science and
Technology Subcommittee, relative to National Science Foundation Authorization,
Washington, DC.

March 21-23, 1979--Participant and Panel Chairman, Natural Hazard Awareness
Conference, Corpus Christi, Texas.

April 1-7, 1979--Member of Organizing Cimmittee, Presenter, and Participant,
International Symposium on Earthquake Prediction, UNESCO, meeting in Paris,
France. Presented major review paper on "Individual and Group Response to
Earthquake Prediction".

April 2-6, 1979--Joanne Nigg presented the paper, "The Mobilization of
Altruistic Sentiments for Earthquake Endangered Groups," at UNESCO Inter
national Symposium on Earthquake Prediction, Paris, France.

April 2-6, 1979--Barbara Young presented the paper, "The Determinants of
Acceptable Risk: Case Studies of the Implementation of Seismic Safety Legis
lation," at UNESCO International Symposium on Earthquake Prediction, Paris,
Fr-ance.
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April 9-11, 1979--Vice-chairman for Social Sciences, Panel of Experts on
the Scientific, Social, and Economic Aspects of Earthquake Prediction,
UNESCO, Paris, France.

Thursday, April 26, 1979--Panelist, KCET public television special on earth
quakes and earthquake prediction, Los Angeles.

May, 1979--Joanne Nigg and Denise Paz met with Thomas Saarenen, Institute
of Behavioral Science, University of Colorado, to discuss relevance of our
findings to University of Colorado research.

May 4-5, 1979--Advisory Committee meeting, Earthquake Studies Program,
US Geological Survey, Reston, Virginia.

July 29,-August 1, 1979--Participant and Presenter, Annual Hazard Research
Conference, University of Colorado, Boulder, Colorado.

August 28, 1979--Joanne Nigg and Barbara Young presented a paper, "Community
Resistance: A Response to Social Policy Implementation," American Sociolog
ical Association meeting, Boston, Mass.

August 30, 1979--Presented paper on "False Alarm Effect in Earthquake Predic
tion" at American Sociological Association meeting, Boston. Mass.

September 6, 1979--Presented summary of our research as Mexico-California
Symposium on Earthquake Hazards in the International Border Region, Tijuana.
Mexico.

October 11, 1979--Participant in CBS television special on earthquakes, Los
Angeles, Calif.

October 21, 1979--Presented talk on "Socioeconomic Aspects of Earthquake
Prediction" in weekend course on Earthquakes, offered by University of
California Extension, Berkeley, California.

November 15, 1979--Participant in ABC television special on earthquakes,
Los Angeles, Calif.

November 15, 1979--Participant in KTTV television special on earthquakes,
Los Angeles, Calif.

November 21, 1979--Meeting with Mr. Sei Hoshino, Program Manager, Earthquake
Hazards Mitigation Program, Tokyo Metropolitan Government, concerning develop
ment of an earthquake prediction response plan for Tokyo.

December 13, 1979--Presented selected aspects of our research findings and
recommendations at the regular meeting of the California Seismic Safety
Commission, Los Angeles, Calif.

January 28-30, 1980-~Joanne Nigg presented paper on "Response to Prediction
Awareness" and served as panelist at Conference on Earthquake Prediction
Information, Los Angeles, Calif.
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February 14, 1980--Meeting with officials of FEMA to discuss implications of
our research, Washington,DC.

February 15, 1980--Presentation on our research to Interagency Coordinating
Group for Natural Disasters, Washington, DC.
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CHAPTER FOUR

SPECIAL BULLETINS AND NEWSPAPE~ COVERAGE

This chapter consists of three bulletins distributed to potential

users to provide timely dissemination of findings that might be of greatest

use at the time of issue, two accounts of testimony before congressional com

mittees concerning social and economic implications of earthquake prediction,

and two newspaper items from the Los Angeles Times. The first newspaper item

is an extended discussion of our non-technical report, Earthquake Threat:

The Human Response in Southern California. The second item is a briefer commentary

stimulated by our third bulletin.

Preceding page blank
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A NOTE ON MEDIA COVERAGE OF EARTHQUAKE NEWS

The following information is being distributed in the hope that it will

be useful to media representatives and officials charged with earthquake

safety education.

* * * * *
From time to time it has been suggested that the public resents being

periodically reminded of the danger from impending earthquakes. Some have

argued that the public would prefer less media coverage of earthquake matters

than they have been given. After the extensive media coverage given Henry

Minturn's earthquake predictions during December of 1976 and their subsequent

disconfirmation by events, this view was especially often expressed.

It is of considerable practical importance for media representatives and

officials engaged in earthquake safety education to know whether the two years

of news and discussion since the southern California uplift was first announced

in February 1976 has produced a saturation effect. Are southern Californians

"fed up" with news about the earthquake threat, or are they still interested

and anxious to receive new and useful information1

In February, 1978, a set of five questions was included in a telephone

survey of 500 adults, representative of the total adult population of Los

Angeles County. For each of five types of earthquake information, respondents

were asked their personal opinions on whether there had been too little

coverage, just about the right amount of coverage, or too much coverage on
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television, radio, and in the newspapers during the previous six months.

The findings are reported in the accompanying table.

The findings are overwhelmingly one-sided, and the message is surprisingly

unambiguous. From sixty-five to eighty-three percent of the respondents want

~ coverage of the "Palmdale Bulge and scientific earthquake prediction,"

"what to do when an earthquake strikes," "how to prepare for an earthquake,"

and "what government officials are doing to prepare for an earthquake." The

consensus that too little is reported about preparations by government officials

is particularly striking. No more than three percent feel there has been

too much coverage on any of these topics.

Only on the topic of "predictions by people who are not scientists"

do a substantial number feel that the coverage has been excessive. But even

on this topic, somewhat less than a majority (43%) say the coverage has been

excessive, and fully twenty-five percent would like more coverage.

There is plainly no evidence here to support the fear that well-conceived

earthquake news and features will be rejected by a "saturated" public. Most

of the public are ready for more extensive treatment of earthquake prediction

than they have received in recent months.

Ralph H. Turner, Principal Investigator
Joanne Nigg, Co-investigator
Denise Paz, Co-investigator
Barbara Young, Co-investigator

All of the materials incorporated in this report were developed with the
financial support of National Science Foundation Grant iIENV76-24l54. However,
any opinions, findings, conclusions, or recommendations expressed herein are
those of the authors and do not necessarily reflect the views of the Foundation.
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The following questions were asked by telephone of 500 adults, representative

of the total adult population of Los Angeles County, during the month of

February, 1978, approximately two years after first announcement of the southern

California Uplift. The percentages given below are based on preliminary

tabulations, but the error can be no greater than one percent in any instance.

Now here are some questions about television, radio, and newspaper
coverage during the last six months. We want your personal opinion
on each of these questions. 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?

TOO LITTLE ABOUT TOO MUCH DON'T KNOW &
COVERAGE RIGHT COVERAGE NOT ANSWERED

Coverage on what to do
when an earthquake
strikes? 71.4% 24.2% 2.8% 1. 6%

Coverage on how to
prepare for an
earthquake? 77 .2 20.6 1.6 .6

Coverage on the
Palmdale Bulge and
scientific earthquake
prediction? 64.7 29.5 3.0 2.8

Coverage on earthquake
predictions by people
who are not scientists? 25.2 28.4 43.0 3.4

Coverage on what
government officials
are doing to prepare
for an earthquake? 82.6 13.4 2.0 2.0
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NOTES ON PUBLIC AFFAIRS: CONCERNING

BUILDING AND DAM SAFETY ISSUES

The following information may be of interest to public officials

and others who are concerned with the difficult issues of building

safety and dam safety in relation to the current earthquake risk in southern

California.

* * * * * * *

During 1976 and 1977 the prospect of a severe earthquake in southern

California within the near future heightened concern over the safety of dams

and of buildings constructed before 1934 of unreinforced masonry. The Los

Angeles City Council debated proposals to require that warnings be posted

on unsafe buildings and that buildings used in public assembly be vacated

until brought up to acceptable standards of seismic safety. Similar issues

were explored in other municipalities. The safety of certain dams in case of

earthquake also became an issue, with controversy over whether to continue

using the dams while a workable long-range solution was developed.

Public opinion was mobilized in the debate on these issues and expressed

through public hearings, letters to public officials and newspapers, editorials,

and through spokesmen for various interest groups. There has been relatively

little information, however, on views held by the public at large. In connection

with our continuing investigation of community response to earthquake threat

in southern California we thought it might be useful to survey public attitudes

on these issues in quite general terms and for Los Angeles County as a whole.
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In July and August~ 1977~ two questions were included in a telephone

survey of 977 adults~ representative of the total population of Los Angeles

County. Some of these adults had been interviewed previously on the subject

of the earthquake threat~ but not on these issues~ while some were inter

viewed for the first time. Since there were no significant differences in

the answers given by the two groups~ we have combined them in reporting the

findings. One question concerned building safety; the other concerned dam

safety. The findings are reported in the accompanying table.

The first question asked what should be done about buildings that engineers

say are likely to collapse in a strong earthquake. People were asked whether

the unsafe buildings should be closed down until they can be reinforced~ or

merely posted with signs warning of the danger~ or whether neither should be

done unless the owners wish to do so. In light of the articulate and often

effective resistance marshalled against even the moderate "posting" legislation~

it is striking that a mere four percent of our sample would grant discretion

to building owners. Just over two percent volunteered their own more palatable

alternative--don't close down the buildings but repair them! But nearly

nine out of ten people favor either posting the buildings or closing them down.

There is less agreement on the second question dealing with dams that

might be unsafe in a major earthquake. Only one in eight favors draining the

dams immediately~ though another six and a half percent volunteer their own

proposal to drain and repair the dams now. Just over a third favor the compromise

proposal to lower the water level rather than drain the dams. Altogether

just over half (55.3%) favor some kind of immediate action. In contrast

nearly a quarter are willing that we "take our chances on an earthquake and

keep on using these dams for water storage." On seventh will put their faith

in earthquake prediction and continue using the dams until a damaging earthquake

is predicted.



It should be remembered theat southern California was in the second

year of a severe drought when this question was asked. We can only guess

whether there would be less resistance to draining the water from unsafe dams

now that the drought has been broken by the heaviest sustained rainfall on

record here.

People often view a concrete situation that affects them personally

quite differently from the way they view the same situation in the abstract.

So these findings cannot be used to predict the amount of support and opposition

that specific proposals will generate. But they probably give a more faithful

account of how people feel on the broad policy issues than does the extent of

mobilized opposition and support during a crisis. On this basis there is a

clear mandate for local jurisdictions to proceed promptly with posting unsafe

buildings and to require owners to reinforce or vacate them within a reasonable

period of time. There is no consensus on dam safety, and policy makers will

have to contend with sizeable opposing blocs who support and oppose immediate

action.

Ralph H. Turner, Principal Investigator
Joanne Nigg, Co-investigator
Denise Paz, Co-investigator
Barbara Young, Co-investigator

All of the materials incorporated in this report were developed with the
financial support of National Science Foundation Grant # ENV76-24154. However,
any opinions, findings, conclusions, or recommendations expressed herein are
those of the authors and do not necessarily reflect the views of the
Foundation.
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The following questions were asked by telephone of 977 adults, representative

of the total adult population of Los Angeles County, during the months of

July and August, 1977. This was approximately a year and a half after the

first announcement of the southern California Uplift, and approximately six

months after the Los Angeles City Council had temporarily disposed of the

issue of unsafe older buildings in Los Angeles.

Quite a few people live and work in buildings that engineers say are
likely to collapse in a strong earthquake. Which one of the following
statements do you most agree with?

These buildings should all be closed down until
they can be reinforced for safety. 41.1%

These buildings should not be closed down, but
they should be posted with signs warning people
of danger in case of an earthquake. 47.2%

These buildings should not be closed down or
posted ?nless the owners want to do so. 4.3%

Other (answer volunteered by respondent)--Don't
close down buildings but repair them. 2.1%

Other, don't know, and not answered 5.3%

100.0%
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Inspection has shown that a few of the dams in southern California
might be unsafe in a major earthquake. Yet, at the same time, we need
all the water we can get because of the drought. As I read the
following statements! please tell me whi~h one you most agree with.
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Unsafe dams should be drained immediately to prevent
the possibility of flooding.

Unsafe dams should have their water levels
reduced immediately to lessen any damage
that may occur.

Unsafe dams should be used for water storage until
a damaging earthquake is predicted.

We should take our chance with an earthquake
and keep on using these dams for water storage.

Other (answer volunteered by respondent)-
Dams should be drained and repaired now.

Other, don't know, and not answered

12.4%

36.4%

13.9%

23.5%

6.5%

7.3%

100.0%
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A NOTE ON RUMOR AS A SUBSTITUTE

FOR AUTHORITATIVE INTERPRETATION

OF A MINOR EARTHQUAKE

Earthquake scientists are often unsure whether they should comment

publicly on earthquake events, especially minor ones. Media personnel often

wonder whether it is in the public interest to air scientific uncertainty

about signs that might indicate whether a severe earthquake is imminent.

Efforts by residents of Los Angeles County to interpret the significance of

the minor earthquake on New Year's Day, 1979, provide an instructive example

of what can happen when scientists and the media provide very little guidance.

An earthquake of magnitude 4.6 was felt throughout Los Angeles County

at 3:14 in the afternoon on New Year's Day, while the annual Rose Bowl

football classic was in progress. The tremor was not strong enough to

damage structures, but the shock was unmistakable. For nearly three

years County residents had been exposed to discussions of the southern

California Uplift on the San Andreas Fault, with constant reminders that a

major earthquake could be expected in the area at any time. The New

Year's Day quake was the strongest and most widely felt tremor in Los Angeles

County since first reports that the Uplift might be the precursor to a

major earthquake. Under the circumstances we wondered how many people would

try to interpret the minor earthquake as a sign that a greater earthquake



was coming soon, or alternatively as relieving seismic tension and reducing

the imminent prospect of a great earthquake.

A random sample of Si9 Los Angeles County residents were interviewed by

telephone in the three weeks following the minor quake. A total of 367

people had felt the quake when it occurred, another 142 had learned about it

soon after, and ten people still did not know there had been an earthquake

when we interviewed them. It is interesting to note that among the people

who actually felt the tremor, one third admitted to being frightened at the

time, three fifths said they were not very frightened or not at all frightened,

and one in twenty claimed to have enjoyed the experience. Thus while the

New Year's tremor was not a momentous experience, it was nevertheless un

settling to a substantial minority of the people in Los Angeles County.

A series of questions was devised to find out whether people had thought

about the possible relationship of this earthquake to a more serious quake

in the future. Thirty seven people who felt or knew about the quake had heard

someone say, in effect, "Now that we've had an earthquake recently there

probably won't be a big one for quite a while." Less than half (16 people)

thought that statement might be true. Thirty eight people had heard that the

recent earthquake didn't make any difference in whether there would be a big

earthquake soon. Three fourths of these people (29 people) thought this second

statement might be true. But 184 people, or 36 percent, had heard that the

recent earthquake could be a sign that a bigger one was coming soon. And 76

percent of them (140 people) thought that might be true.

Altogether 41.9 percent of the people who had felt or heard about the

earthquake had heard one or more of these interpretations, and 32.0 percent

thought that one or more of the interpretations they had heard might be

true. If our sample is representative, as we have every reason to believe
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it is, many hundreds of thousands of Los Angeles County residents were thinking

about the small quake as a sign for the future.

The crucial question is where people got their ideas and interpretations.

Did they get them 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 friends, relatives, or coworkers. But

when we asked where they had heard interpretations of the New Year's Day earth-

quake, the answers were quite different.

On the average, fewer 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 media, people turned to friends and coworkers for their inter

pretations.

Consistent with these findings, the investigators personally heard rumors

about supposed earthquake forecasts during the month of January. The rumors

were reported with a sense of conviction and concern. In light of a widespread

disposition to interpret the New Year's Day earthquake as the harbinger of

a major disaster, there is little wonder that people were unusually susceptible
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to such rumors.

* * * * * * * * * * * * * *
Policy decisions should not be based exclusively on one set of observations.

But the evidence here does demonstrate that silence by authoritative sources

and the media does not stifle speculation about the meaning of earthquake

events. What it does is force people to rely on rumor to fill the interpre-

tation gap. Scientists may protest that they can not supply the public with

confident answers to their questions. But scientists have constantly expressed

uncertainty about the significance of the Uplift. Most people have responded

by continuing to rely on the media and scientists for guidance when thinking

about the Uplift. This is probably a healthier state of affairs than the

widespread reliance on rumor to fill the interpretation gap concerning the

earthquake on New Year's Day, 1979.

Ralph H. Turner, Ph.D.
Professor of Sociology
& Principal Investigator

Joanne M. Nigg, Co Investigator
Denise H. Paz, Co Investigator
Barbara S. Young, Co Investigator

All materials incorporated in this report were developed with the financial
support of National Science Foundation Grants #'s ENV6-24l54 and PFR78
23887. However, any opinions, findings, conclusions, or recommendations
expressed herein are those of the authors and do not necessarily reflect
the views of the foundation.



SOURCE OF INFORMATION ABOUT SOUTHERN CALIFORNIA

UPLIFT AND THE NEW YEAR'S DAY EARTHQUAKE
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Interpretations of the
New Year's Day Earthquake

Information
source

Chief
source

concern
ing

Uplift

No
bigger
quake
soon

Big
quake

coming
soon

Makes
no

differ
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 6.6

Friends &neighbors 3.7 37.9 31.6 35.2

Coworkers & classmates 1.7 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 number) (294) (37) (182) (38)

Summary percentages

Media, publications,
authorities 87.7

Lay people 7.5

Don't know, others 4.8

13.5

62.2

24.3

5.3

71.0

23.7

8.2

69.8

22.0
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more federal research funds for the critical work which must be done in this
area. I can assure you that the research is relevant to the actions which I, as an
elected local official, must take in the very near future. Thank YOU for per
mitting me to testify before your committee.

STATEMENT OF DR. RALPH TURNER

Dr. TURxER. In my testimony this morning: I should like to point
out why we cannot hope to deal constructinly with the problems of
earthquake hazard unless research in physical science and engineeri!lg
is complemented by a strong and continuing program of applIed SOCIal
science research. Let me begin with a concrete illustration.

Every community at risk from earthquakes, from Xew England
and the southern seaboard to the Mississippi Valley, the Mountain
States, the west coast, Alaska, and HaW"aii. has many buildings that
were not constructed in accordance with modern seismic safety
standards.

Their collapse would mean tens of thousands of casualties in case
of a seTere earthquake in a densely populated area. \Ve have sufficient
geological and engineering knowledge to recognize t.he proble~ and to
identify a program that would reduce the potentIal casualtIes to a
small fraction of current estimates.

Yet there is not a major city in which substantial progress has been
made to implement these plans! ,Vhy do we stand paralyzed when
we have the technical knowledge to save lives?

The Los Angeles City experienc€ since the San Fernando-Slymar
earthquake in 1971 is instructive. Continuing efforts by the C.ity
Council to devise a workable and acceptable program for reinforcIr.g
or retiring the hazardous buildings are still floundering. Even the
modest proposal to post signs identifying the hazardous buildings for
the benefit of potential users was blocked in 1977.

But more important, careful social science investigation would have
re,"ealed the complex pattern of unintended consequences that are
sure. to follow implementation of a hazard reduction prog-ram such as
this. Under some circumstances earthquake hazard reduction pro
g-rams can destroy the economic base for those population segments
who are least able to find alternatives or weaken the moral fabric
of the community in ways that are known to lead to increased rates
of crime and political alier.ation. Social and economic costs must be
adequately understood and evaluated before we can weigh the costs
against the benefits of any public program. -

With well conceived social science research we can go beyond merely
weighing eosts and benefits to devise programs that will minimize the
expected social and economic costs and maximize the benefits. The
truth is that unless the implemer.tation of technolbgical program is
part. of a larger package that deals constructively with potential eco
nomic and social disruption, more people may be hurt than helped by
earthquake hazard reduction programs. Social science research is th"P
key to devising these larger packages.

.Social science re~earch is needed to improve the effectiveness of (1)
dI.s~ste~ re~ponse In case of ar. earthquake, (2) earthquake hazard
mIhgatIon In earthquake-prone communities, and (3) the developing
capability for predicting earthquakes.

\k.i"

(1) Severe earthquakes occur too infrequently in a given location,
are too sudden in their occurrence, and are too massive in their impact
for local officials charged with organiziI:g disaster response to learn
by trial and error as they have done with tornadoes, floods, -and many
other types of disaster.

If we are not to lose lives needlessly and endure unnecessarily ex
tended community disruption and economic loss we must have care
ful social, economic, and legal studies to identify optimal guidelir.es
for emergency response to an earthquake.

How must police and fire departments alter their usual modes of
operation to deal with the unique features of earthquake disasted
What types of emergency relief are typically accomplished by local
volunteers before official emergency teams and faeilities can reach
the scene, and what critical needs can local volunteers r.ot supply ~

What popular misconceptions about earthquakes must be promptly
countered and what popular conceptions can be used to support con
structive public behavior in the wake of an earthquake ~

Should rumor be quickly countered or allowed to play itself out,
and are such devices as rumor llOtlines effective or a needless diver
sion of personnel and resources from more urgent and useful tasks ~

What resources indigenous to the local community can be used to
establish emergency communication in case electrical power is lost
and telephone, radio, and television communication are interrupted ~

Under what circumstances are publicly provided shelters likely to
be utilized and when are they likely to stand unused, diverting re
sources and personnel from more essential functions ~

Over the longer period, how is it possible to administer economic
aid justly, yet with a minimum of delay and demoralization ~ What
kinds of economic aid facilitate the return to economic self-sufficien
cy and what kinds retard the process ~

These are but a few of the many questions to w'hich they are not
yet s~tisfactory answers and for which social science research is
essentIal.

(2) The problem of old and seismically unsafe structures illus
trates the need for social science in facilitating long-term earthquake
preparedness. Embedding technological measures in comprehensive
social and economic package programs, tailored to the distinctive
nature of the impact community, is probably the most important con
tribution that social science can make to earthquake hazard mitiga
tion.

There are also unanswered questions about the optimal level of
public awareness and concern over earthquakes and the most effective
strategies for maintaining optimal awareness, personal earthquake
preparedness. and public involvement in community-wide planning
for earthquakes.

For example, our current research in Los Angeles County offers
tentatiw. support for the theory that increased fear and concern over
the earthquake danger leads to higher levels of household emerg~ncy

preparedness, but only up to a point. Very high levels of fear and
concern seem to have a paralyzing effect.

There is also a widely held but unconfirmed belief that too frequent
reminders of danger will lull people into complacency. As yet we have :.::

.'.0
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very little knowledge and understanding by which to evaluate, these
suppositions.

(3) Earthquake prediction capability is a powerful weapon for
saving lives, but a two-edged sword when it comes to economic loss
and community disruption. Early investigations suggest that fairly
drastic economic readjustments may follow release of an earthquake
warning with an extended lead time, haying both positiw and nega
tive consequences for the community.

One of the major conclusions by the Los Angeles ~Iayor's task force
on earthquake prediction was the need for concentrated research to
identify the kinds of economic readjustments likely to follow earth
quake warnings under various circumstances and the most construc
tive way for government at all levels to deal with them.

But even to take advantage of the life saving potential from earth
quake prediction requires a great deal more understanding than we
now have. "What are the feasible periods of time for keeping the pub
lic on the alert for a predicted earthquake ~

How can we deal most effectiyely with the probabilistic rather than
certain character of earthquake prediction, before the predicted time
and after a possible false alarm ~

"What are the most likely effects of false alarm and how can a dis
confirmed warning be turned to construtcive use ~ How can we insure
dissemination of timely warnings to the more isolated segments of the
community ~ How can we foster public discrimination between well
grounded scientific predictions and ill founded forecasts from scien
tific and nonscientific sources?

"Wb.en we speak of social science research into these three aspects of
earthquake hazard mitigation. we have in mind several kinds of in
vestigation calling for different professional skills.

As we have indicated. penetrating economic studies are in great
demand. We have only begun to explore the legal ramifications of
earthquake response, preparedness, and warning. Naivete about legal
implications will insure obstructive delays in implementing important
measures and unintended negative consequences that may outweigh
potenial benefits.

Organizational studies are important to insure that programs are
not so transformed in the process of implementation that they no
longer have their intended effects. The human response and the role
of individuals. families, neighborhoods, and groups in a process that
often treats them as passive and impersonal agents must be better
understood for plans to work well. And communication studies deal
with the liefline upon which all hazard mitigation efforts deppnd.

While acknowledging the importance of the probl~ms. critics some
times doubt that social science research will be sufficiently practical. I
would not deny that it is easier to devise research that identifies a prob
lem than to plan research that will produce solutions.

But sometimes critics expect more from social science research than
they do from research in the physical sciences and engineering.

No one expects a single piece of research in engineering to answer
even a major share of the questions on how to construct an earthquake
safe building.
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Yet critics sometimes demand that a single piece of social science
research supply a comprehensive and final blueprint for responding
to an earthquake or an earthquake warning. Like engineering research.
social science research can and does make substantial increments of
highly practical knowledge.

Two modest examples of my own rpsearch will suffice. As part of a
Xational Academy of Sciences e:lIihquake study team trawling to the
People's Republic of China in 1976 I was anxious to learn how the
Chinese use of amateurs in their earthquake prediction program
worked and how these lessons might be translated for use in the LTnited
States.

Prior to this trip I carefully reviewed studies on the use of volun
teers in a wide ran~e of activities in the LTnited States so as to know
better what to look lor in China.

Interyiews with participants in the Chinese program and officials
at the State seismological bureau responsible for organizing volunteer
groups provided answers to many of my questions. I have since been
able to make recommendations to the "C.S. Geological Surwy and
readers of an applipd journal concerning the most feasible ways to
implement a volunteer earthquake prediction program in the United
Statps.

A final question sometimes asked is whether there are enough social
scientists who are interested and capable of executing first rate research
on earthquakes to make use of an expanded research program of
support. .

Recent interest in earthquake respal'ch has brought such outstanding
investigators as Peter Rossi. the current president of the American
Sociological Association. into the field. and brollght back one (If the
pioneers in American disaster research. Fred Bates.

The institute of heh1\\'ioral science at Boulder, Colo.. and the disaster
research center at Columbus. Ohio. have produced a steady stream of
specialists in disaster research, many of whom would like to extend
their research to include earthquakes.

I have encountl:'red great interest in earthquake research among
our lX'st doctoral students 3t UCLA.. Some of these students were dis
illusiOlwd by the SHere cutback of funds last year and have begun to
look for more dependable areas for study.

But there is already a substantial corps of high-caliber social scien
tists who have addressed earthquake problems and many more who
find interesting problems in the earthquake field.

Congressional commitment to a stable program of support for ap
plied social science research into parthquake hazard mitigation will
insure a steadily increasing body of research workers in this field.

Thank you, ~lr. Chairman. .
~lr. ERTEL. Xow. prior to addressing any questions that we have to

~'ou, possibly we ought to hear Councilwoman Picus.

STATEMENT OF COUNCILWOMAN JOY PlCUS

:Ms. PICt"'S. I am Councilwoman Picus from Los Angeles represent
ing the third district. I chair the city council's building and safety ~
committee dealing with earthquakes. I am very pleased to follow ::J
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CHAPTER FIVE

EARTHQUAKE PREDICTION VOLUNTEERS:

WHAT CAN THE UNITED STATES LEARN FROM CHINA?

This chapter consists of a paper read at the Ninth World Congress of

Sociology, Ad Hoc Group on Disasters, Uppsa1a, Sweden, August 16, 1978, and

published in the journal, Mass Emergencies, Volume 3, 1978, pp. 143-160.
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C}1~PTER SIX

INDIVIDUAL AND GROUP RESPONSE TO EARTHQUAKE PREDICTION

This chapter consists of a paper read at the International Symposium

on Earthquake Prediction, sponsored by U.N.E.S.C.O. and held in Paris,

April 2-6, 1979. The paper will appear in the published Proceedings of the

Symposium, to be released in 1980.
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INDIVIDUAL AND GROUP RESPONSE TO EARTHQUAKE PREDICTION

Ralph H. Turner

The effectiveness of earthquake prediction as a tool for reducing the

hazard of earthquakes depends upon developing community response plans that

can be implemented when predictions are issued. The development of such

plans depends in turn on understanding how individuals and groups will respond

to the news of an earthquake prediction or warning, and to public efforts to

carry out hazard reducing programs. Because of the relatively unprecedented

nature of earthquake prediction, relatively little can be said with confidence

about individual and group response. The purpose of this essay is to review

what little can be said on the basis of available evidence and to identify

issues of potential importance.

Sources of Information

Concern about individual and group response to earthquake prediction began

less than a decade ago, and hypotheses must be formulated for the most part

without empirical evidence from actual instances of earthquake prediction.

In a pioneering working paper dealing principally with organizational response,

Haas (1974) included hypotheses concerning individual interpretation of disaster

warnings and disposition toward panic. Two significant attempts to assess

the probable effects of earthquake prediction broadly and identify important

issues for investigation appeared in the U.S.A. in 1975. Applying a "technology
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assessment" approach, Jones and Jones (1975) suggested five conditions that

should influence how citizens respond to an earthquake prediction, developed

three scenarios describing hypothesized response sequences to predictions under

various combinations of the five conditions, offered a series of generalizations

about possible effects of prediction, and outlined action options available

for decision-making in the face of uncertain threat. A panel of the U.S.

National Research Council (N.R.C. Panel, 1975) prepared a more comprehensive

assessment of public policy implications of earthquake prediction, concluding

with an extensive list of recommendations for action and for research. A summary

of findings and recommendations was published separately by the Panel chairman

(Turne~ 1976). Two years later, Weisbecker and Stoneman ~ a1 (1977a, b)

completed an analysis of government decision-making under uncertainty that

underlined some of the uncertain assumptions about individual and group response

with which governments must cope. And Me1tzner (1977) reviewed evidence of

public unconcern over the earthquake threat and its consequences of denying

government officials a constituency to support hazard mitigation programs.

In the absence of direct evidence on how people respond to earthquake

prediction, all of these analyses made inferences principally from two

kinds of research, namely: that dealing~ithresponse to warnings about other

kinds of natural disaster, and more basic behavioral science research dealing

with human response to threat and decision-making under conditions of uncertainty.

Research on social aspects of disaster has been briefly but comprehensively

summarized by Fritz (1961, 1968) and reviewed more fully by Baker and Chapman (1962),

Barton (1969), Dynes (1970), and Mfleti, Drabek, and Haas (1975). Recent

developments are reviewed by Quarantelli and Dynes (1977) and in a volume

edited by Quarantelli (1978). Important research dealing specifically with

response to disaster warnings includes community response to a rumor of

imminent catastrophic flooding from collapse of a dam (Danzig, Thayer, and



Ga1anter, 1958), response to an unanticipated air raid warning (Mack and Baker,

1961), response to tsunami warnings in two communities (Anderson, 1970), and

response to a fictional news broadcast reporting the explosion of a nuclear

power plant near Malmo, Sweden (Rosengren, Arvidson, and Sturesson, 1975).

In the vast literature on decision-making under threat and uncertainty, four

sources are especially useful. Leventhal (1970) presented an exhaustive and

critical review of experimental research dealing with fear, compliance, and

coping responses to fear communications. Grosser, Weschs1er, and Greenblatt

(1953) assembled a number of studies, several of which apply a psychiatric

perspective on response to ambiguous threat. Slovic, Kunreuther, and White

(1974) suggested a revision in standard economic models of rational decision

making to correspond more closely with empirical findings concerning response

to disaster warnings. And Janis and Mann (1977) formulated a comprehensive

theory of decision-making under stress, based on both experimental and field

observations.

Empirical evidence relating directly to earthquake predictions is just

beginning to accumulate. Haas and Mi1eti (1976, 1977) questioned selected

business and public leaders and a sample of householders in California concerning

response to hypothetical earthquake prediction scenarios. Although their

findings deal primarily with economic response, they supply information on

the credibility of warnings and other aspects of individual and group response.

In New Zealand, Britton (1977) interviewed spokesmen for twenty-three large-scale

organizations concerning their attitudes toward prediction and their concerns

in case a warning were issued. In Japan, widespread rumors concerning a seer's

forecast that an earthquake would occur on December 1, 1974, in the Kanto region

of Tokyo, and announcement in 1974 of an abnormal land upheaval around Kawasaki

City that might presage an earthquake,provided the occasion for a series of

studies and comparisons involving surveys of large numbers of residents.
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These studies are variously reported in published and unpublished papers in

English and in Japanese (Abe, 1978; Haas, 1976; Ohta and Abe, 1977; Nakasato

~ aI, 1978). A more recent program of research in the Shizuoka prefecture

includes a study of response to hypothetical earthquake prediction scenarios

(Abe and Akimoto,1978c) and response to aftershock warnings and rumors following

the Izu earthquake of February 14, 1978 (Abe and Akimoto, 1978a & b).

The report of a massive uplift on the San Andreas fault near Los Angeles

in the United States in February 1976 provides another occasion for study of

response to a near-prediction. Dunn (1978) reports interviews with 120

residents concerning their awareness of the uplift and their attitudes and

actions in response to the earthquake threat. In research which is still

underway, Turner, Nigg, Paz, and Young (1978) report interviews with approximately

1700 residents of Los Angeles County and continuing interviews with a smaller

panel of residents over a period of twenty months, dealing with awareness and

understanding of the earthquake threat, fear and concern, actions taken and

expectations regarding government response, and the extent of altruistic and

collective concern expressedo In some respects findings from this study can

be directly compared with the Kawasaki and Shizuoka studies in Japan.

Finally, the extensive and often successful experience with earthquake

prediction in the People~ Republic of China, though less accessible to study

by social scientists than events in Japan and southern California, is an

important source of information. Chinese reports on their prediction successes,

especially with the Haicheng earthquake of February, 1975, include "A Brief

Sunnnary of the Work of Premonitory Observation •. .'t1976), "A Report from an

Earthquake Area" (1976), Chieh-Wen (1976), Seismological Delegation of the

People's Republic of China (1976), "State Seismological Bureau is Holding a

National Conference ... " (1977), Teh-run (1975), "To Raise Seismology and

Seismic Technology to a New Level" (1977), Yang-Kuan Street Revolutionary



Conunittee (no date), and Yingkou City Earthquake Office (1978). Two books

on earthquakes and earthquake prediction sold in China for the lay reader are

Di-zhen Wen-da Bian-xie-zu (1975) and Ying-Ko Shi "Liao-nan Di-zhen"

Bian-xie-zu (1975).

Prediction Characteristics Relevant to Individual and Group Response

Several anticipated characteristics of earthquake predictions are likely

to make their effects on individual and group behavior different from warnings

of other kinds of disaster (N.R.C. Panel, 1975; Turner. 1976). The likeli

hood that predictions or near-predictions may be issued months, years, or

even decades before the event creates problems of sustaining interest and

vigilance and the possibility of unmanageable anxiety. while allowing time

for selection among a great many possible adaptive responses. For severe

quakes the prediction time window within which the quake is to occur may also

be weeks or months in length, making precise planning difficult and short-term

evasive responses relatively infeasible. The practice in the People's Republic

of China is to withhold any general announcement of an earthquake warning to

the public until signs indicate that the earthquake is inuninent. but in western

nations the public will generally be kept informed at each step in development

of the prediction.

Research has shown that people seek to confirm any warning through the

testimony of their own senses before taking protective action. Except when

there is a series of foreshocks, as there has been for some of the predicted

Chinese quakes. it is not apparent that there will be any visible signs on

which people can rely. The need to confirm the warning personally may explain

why two-thirds of southern Californians believe that people can detect when

an earthquake is coming by watching for unusual animal behavior. 44 percent

believe there is a distinctive kind of "earthquake weather." and 39 percent
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believe in earthquake premonitions (Turner et aI, 1978). The relative

frequency of nondestructive quakes and the infrequency of destructive quakes

in a given location means that experience may lull people into false security,

and that each destructive quake will be the first such experience for a large

proportion of the population.

Jones and Jones (1975) proposed that how people will respond to an

earthquake prediction will depend upon five sets of conditions: the

community characteristics of the area into which the earthquake prediction

system would be introduced, the systems design and administration of the

system, the magnitude of the earthquakes predicted, the relative accuracy of

the early predictions produced by the system, and the degree of professional

consensus supporting the official predictions. Haas and Mi1eti (1976) asked

business and community leaders what constituted a credible prediction on which

they would feel impelled to act. The reputation of the prediction source

was most important; agreement among scientists, expressed certainty or

probability, and specificity of location were next most important; and

estimate of magnitude, specificity regarding time of occurrence, and length

of lead time were also considerations. Abe (1978) found that many more Japanese

believed and acted on the Kawasaki announcement issued by a governmental agency

than did so in the case of a fortune teller's forecast of an earthquake in

the Kanto area in 1973. In southern California in 1976 many people had heard

about the possibility of an impending earthquake from both scientific and

nonscientific sources, but they were more likely to take the former seriously.

However, the most frequently mentioned announcement was the prediction issued

by an unqualified amateur and featured on local television stations, and many

people mistakenly identified the amateur as a university scieritist. In this

instance the fact that the prediction was for a specific date (December 20,

1975) gave it a manageable quality that was lacking for the vaguer but more
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scientifically credible uplift announcement and for a subsequent ambiguous

prediction with a one-year time window, issued by a reputable university

seismologist (Turner et aI, 1978). Thus while scientifically reputable predictions

may be more widely believed in western societies, the specificity of a prediction

with respect to time and location may have more to do with whether people

take low cost protective actions.

Fear, Panic, Mental Disorder"and Outmigration

Scientists and public officials often express concern lest the release

of an earthquake prediction and warning should cause widespread disabling fear

in the community, leading to a rise in mental illness because of the unrelieved

strain and anxiety of anticipating disaster, stimulating scapegoating and divisive

conflict in the community,and causing mass panic and considerable outmigration

from the threatened area. In general, disaster research has indicated that

after brief initial disorientation, people subordinate their fear to the

maintenance of life as usual, that serious scapegoating is less frequent than

supposed, that mental illness and panic flight occur under only rather extreme

and rare combinations of circumstances, and that leaving a threatened community

is more difficult for most people than making the best of the situation in

a familiar setting.

In both Japan and southern California the majority of people admitted

fear and concern over the earthquake prospect, though the majority in the latter

area denied any increase in concern since announcement of the uplift, and the

earthquake threat was not salient in relation to other everyday concerns.

Fear was expressed in both locations through periodic rumor flurries and

demands for more definite information in place of ambiguity, though only a

small minority of persons may have actively contributed to these responses.

In Japan fear ha. been shown to vary with density of population and vulnerability



of construction, remoteness and inaccessibility of relatively safe locations,

and recency of migration to the area (Nakasato et aI, 1978). In southern

California fear was unrelated to residential vulnerability, prior earthquake

experience, and newspaper readership. Fear was slightly less intense among

persons who were strongly attached to their local community, and less for the

elderly and the retired, for males, for whites as compared with ethnic minorities,

and for those who were fatalistic or skeptical about earthquake prediction

(Turner et aI, 1978).

Nothing approximating mass panic was observed. However, if the widely

accepted theory that panic occurs when there is a feeling of possible entrapment,

a perception of collective powerlessness, and a feeling of individual isolation

in a crisis situation (Quarantelli, 1954) is true, panic flight might be

predicted in case of a very short-term prediction, issued with a high degree

of confidence, under circumstances in which people believed safety depended

upon escaping the impact area and there were only limited avenues for escape.

The Chinese report no instances of mass panic. According to accepted theory,

their policy of identifying safe areas close to dwellings or other buildings

in which people can seek refuge quickly and easily, and providing useful work

to be done while waiting in a situation that provides group support (Haicheng

Earthquake Study Delegation, 1977) should have forestalled panic. Unfortunately,

reports of mass panic from situations which are similar to an imminent earthquake

warning in which comparable forethought has not been taken cannot be accepted

at face value because, as Rosengren et al (1975) have convincingly shown, mass

panic may be reported authoritatively in the public press in situations

where careful investigation fails to reveal evidence that any panic occurred.

A more realistic concern than panic is the prospect of social disorganization

as individuals and families deal with their immediate problems in an uncoordinated

fashion. Many residents of Shizuoka province tried to telephone home or workplace
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after the January 18, 1978 aftershock warning (Abe and Akimoto, 1978b).

The hypothetical earthquake warning study in the same region indicated massive

traffic congestion from movement between workplace, school, and home as family

members sought to be reunited before the impending disaster (Abe and Akimoto,

1978c).

Critics of earthquake prediction have pointed out that the issuance of

a prediction transforms an "act of God" into a partially controllable event,

making human institutions responsible for what was a matter of luck before and

setting the stage for blaming and scapegoating (Weisbecker et aI, 1977). But

even in situations in which human error could plausibly have contributed to

the disaster, research has shown a surprisingly strong tendency to grant auth

orities the benefit of the doubt (Bucher, 1957; Farhar, 1976). After a year

of living with the threat posed by the uplift, southern Californians still

expressed a generally positive view of scientists and an only slightly skeptical

view of the way government officials were dealing with the earthquake threat.

Relatively few suspected either scientists or officials were holding back

information from the public because of self-interest (Turner et a1, 1978).

Ohta and Abe (1977) found that only 11 percent of their respondents felt

annoyed at the Kawasaki near-prediction, and were surprised to note that those

who took the prediction more seriously or felt much uneasiness about it were

especially likely to view the information about the earthquake prospect as

worthwhile rather than annoying. Even after two official warnings about

aftershock danger following the 1978 Izu earthquake had stimulated false rumors

which exaggerated the specificity of the warnings, a large majority of residents

in Shizuoka prefecture favored the publication of earthquake predictions, although

the majority was smaller in the area devastated by the quake (Abe and Akimoto,

1978b). From other research there is evidence of antagonism on the part of

groups who feel they have been singled out from the larger community to be



inconvenienced by programs for disaster mitigation, such as people whose homes

or places of business are ordered evacuated or demolished because they are

exceptionally vulnerable. And a minority of the population is highly critical

of anyone who predicts disaster. But scapegoating has not been the prevalent

response thus far.

Although claims of widespread severe mental illness after natural disaster

have generally been discredited and there isno evidence to suggest such

developments in response to the Kawasaki or southern California uplifts, we

cannot rule out the possibility that living under a much more credible threat

of a severe earthquake for several months might produce such an effect. Jones

and Jones (1975) hypothesized that in case a moderate earthquake were predicted

for the near-term future, there would be selected instances of greater stress,

such as insomnia and irri tabili ty, among sensitive people, and in case of a

major earthquake predicted ten years in advance there would be widespread

instances of such emotional disturbances as alcoholism and suicide as the

predicted date drew near.

For most people in a threatened area, outmigration is not a realistic

possibility because their employment and property keep them where they are,

alternative arrangements elsewhere are not easily and quickly made, and they

feel most secure in their own homes. The fear of looting and vandalism is

often the ultimate deterrent to leaving home in an emergency. Furthermore,

unlike tornadoes, hurricanes. and floods. destructive earthquakes seldom recur

1n the same location except at intervals of decades. Hence long-term commitment

to a community is unlikely to be weakened by the short-term danger. The

question, then, is whether a substantial fraction of these people who are

less tied to the local area will take advantage of the opportunity to move

to a safer location. Jones and Jones (1975) opined that an earthquake prediction

would have little effect on population movement, except immediately preceding
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the predicted date for a very large earthquake and for shorter movements to

safer locations within the immediate area. Neither the Kawasaki nor the southern

California uplift appear to have stimulated noticeable outmigration. Only

ten out of 1450 persons in the southern California study mentioned earthquake

danger as a reason for considering changing their place of residence (Turner

et al, 1978). In San Francisco, California, in 1976, 5 percent, 19 percent.

and 40 percent said they would move or leave the area temporarily if an

earthquake were predicted with twenty years, one year, or one week's advance

notice, respectively. These figures were slightly higher than the rates reported

from a similar survey taken six years earlier. before the prospect of earthquake

prediction had been widely discussed and before the damaging 1971 San Fernando

earthquake had taken place (Sullivan, Mustart and Galehouse, 1977). However,

based on their interviews, Haas and Mileti estimated that under the most

credible prediction of a severe earthquake nearly 60 percent of the population

would leave the area just before the predicted date, about ten percent of them

permanently. While it seems unlikely that so large a proportion would actually

make the move in case of a real earthquake threat, attempts to move out by

even a much smaller fraction of the population could be quite disruptive to

the community.

Inaction, Denial, and Acceptable Risk

Inaction, apathy, and denial of danger are more often cited in

the disaster research literature than panic as prevalent responses to published

warnings. Surveys of California residents directly after the San Fernando

earthquake of 1971 (Meltzner, 1977) and again in 1974 (Weisbecker e~ ~l, 1977)

indicated relatively little knowledge or concern about the earthquake threat.

Few of the New Zealand respondents (Britton, 1977) intimated they knew anything

about earthquake processes. A year after announcement of the uplift, two out



of five southern Californians interviewed had not heard of it and fewer than

half had heard and understood its connection with a possible earthquake (Turner

et a~, 1978). On the other hand, in Japan awareness of the Kawasaki announcement

was much higher (Ohta and Abe, 1977). perhaps because of more immediate

experience with damaging earthquakes and more vulnerable living conditions.

In southern California, in spite of this limited knowledge. and in spite of

many scientific and nonscientific earthquake cautions that people say they

do not take seriously. nearly half of the people expected a damaging earthquake

within a year (Turner ~ aI, 1978).

Threatening situations are often met not by simple apathy and disbelief

but by active denial of danger. which is often interpreted as a psychological

defense mechanism. The observation that residents of the city of Palmdale.

located in the center of the southern California uplift. expressed themselves

as less concerned about the prospect of a corning earthquake than did inter

viewees at greater distance from the uplift lends suggestive support to the

hypothesis of defensive denial (Turner et al. 1978). While the majority of

Dunn's (1978) interviewees in communities near the southern California uplift

expected a major earthquake in their lifetime and acknowledged that an earthquake

would cause major damage in their area, residents in each community sampled

mentioned other locations they viewed as more susceptible to earthquake danger

than their own. On the other hand. most of the Japanese subjects admitted

uneasiness about the earthquake prospect and there was a general tendency to

exaggerate the imminence of the disaster (Ohta and Abe. 1977).

Another explanation for passivity in the face of threat is an

attitude of fatalism. that there is very little people can do to enhance their

safety in the face of a natural event such as an earthquake. In southern

California from a third to a half of the people endorse fatalistic attitude

statements concerning control over earthquake damage. However. fatalistic
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attitudes appear to apply less strongly to the fate of a specific individual

than they do to the chance of lessening harm in the community at large (Turner

~ aI, 1978). It is well known that such fatalistic attitudes vary greatly

among different cultures, and are more characteristic of members of lower

socioeconomic strata and disadvantaged minority ethnic groups.

Still another explanation for inaction is an unjustified faith in public

authorities. Britton (1977) suggests that in New Zealand people are apathetic

because they assume that an emergency will be taken care of by police, civil

defense, government, fire service, and hospitals. In southern California

most interviewees placed responsibility for looking after especially vulnerable

groups of people on local government, and persons who were least informed

about the earthquake danger expressed the highest confidence in government

preparations for an earthquake (Turner et aI, 1978). Dunn (1978) found that

many people had quite unrealistic expectations concerning recovery of earthquake

losses through insurance.

Each of the foregoing explanations for inactivity in the face of earthquake

threat assumes that inaction is essentially an irrational or uninformed

response. Slovic, Kunreuther, and White (1974; Kunreuther, 1978), however,

suggest an empirically based model of rationality which can also explain inaction

in the face of many threats. Following the economist, Herbert Simon, they

observe that everyday rationality is not guided by an effort to maximize the

ratio of benefits to costs, because too many of the facts that must be weighed

are uncertain and undeterminable. Rather, "bounded rrationality" deals with a

restricted set of information in an effort to achieve satisfactory rather than

maximized outcomes in the short run. One application of bounded rationality

is to examine relevant information sequentially rather than simultaneously.

Thus instead of looking at the probability of disaster and its consequences

simultaneously, the individual looks first at the probability, which is judged
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on the basis of personal experience and comprehensibility rather than abstractly.

Unless the threat seems highly credible and innninent there will be no serious

assessment of the impending danger. It is generally consistent with this model

to assume that when people live under a complex and interdependent set of

conditions, it is not rational to disturb the delicate balance unless the threat

is highly credible or adjustments can be made at minimal personal cost.

Taking note of the fact that risk is relative and that people accept a

variety of risks as a feature of normal life, engineers and policy makers have

attempted to establish principles for determining what constitutes acceptable

risk (Lowrance, 1976). It has been observed that the risk of injury or death

in an automobile accident, which citizens in western nations accept without

qualms, is often greater than risks people find unacceptable. Evidence in

southern California indicates that residents are more sensitive to the risk of

living on or near an earthquake fault than they are to the risk of living in

a locale that would be inundated in case of dam failure. For some significant

minority of the population there is poffitive value attached to risk taking,

such that living in a community where an earthquake has been predicted may

add zest and interest to life. The experience with other kinds of disasters

leads to the expectation that there will be a great convergence of materiel,

messages, and persons into the threatened area, and some of the people will come

as curiosity- or thrill-seekers (NRC. Panel, 1975). While less than one percent

of the southern California sample said they would try to be where an earthquake

was predicted to occur, the positive incentive to confront and overcome risk

plays a sufficiently important part in society (Klausner, 1968) that its

manifestation in a true earthquake prediction situation should be explored.

Adap~ive Response_~nd Disaster Subculture

If fear seldom leads to mass panic and inaction is often dictated by



bounded rationality, to what extent will people act adaptively in case of

an earthquake prediction? In the few hours following the Izu earthquake

aftershock warning a small but substantial minority of residents bought supplies

and returned home and an even smaller number evacuated to nearby "safe"

areas (Abe and Akimoto, 1978b). From a third to a half of the Kawaski residents

reported having taken such elementary steps as preparing first aid supplies,

storing food and water, and preparing a flashlight and transistor radio (Ohta

and Abe, 1977). Much smaller proportions of southern Californians made such

preparations, with just over half of the adults who had children living in the

household having instructed them on what to do in case of an earthquake (Turner

et aI, 1978). This is consistent with the smaller proportion who were aware of

the uplift and took it seriously as a sign of a coming earthquake. In Kawasaki

about a third of the people said they had spent some money on earthquake

preparations and 44 percent said that they had made some change in their life

styles, including increased sensitivity to news about disaster and establishing

closer contact with family members. Actions were more often taken by people

who believed the prediction, trusted public officials, and felt uneasy over

the prospect, by older people, people with prior disaster experience, and

long-time residents in their current domiciles (Ohta and Abe, 1977). In the

case of the much more credible and serious earthquake prediction scenarios

presented hypothetically to their California subjects, Haas and Mileti estimate

that nearly everyone would be taking protective action as the predicted

"earthquake week" approached, including turning off gas and electricity, taping

windows and securing objects in storage areas, and cooking, eating, and sleeping

outdoors (Haas and Mileti, 1977). Based on a shorter term hypothetical prediction

of a Tokai region earthquake in Japan, 80 percent would turn off gas at home

and turn on television or radio and about half would make other emergency

preparations (Abe and Akimoto, 1978c).



It seems likely that whether people make adaptive responses will depend

largely on whether they receive clear instructions and have confidence that

following these instructions will actually enhance their safety, and on the

encouragement and example presented by respected public leaders. Janis and

Mann (1977) develop a conflict model of emergency decision-making that specifies

the unique combination of circumstances that will facilitate vigilance,

leading to effective coping if the danger materializes. In the presence of

an authentic warning that poses serious risks whether the individual does

or does not take protective action, two considerations become crucial. If

it appears unrealistic to hope to find a better means to escape danger, the

response will be defensive avoidance. If the foregoing possibility appears

realistic but there is insufficient time to search and deliberate over alter

native courses of action, the response is hypervigilance, of which the most

extreme form is panic. But if a realistic hope is matched by sufficient time,

and the evaluatlon of risks remains high, the response will be sustained

vigilance leading to effective coping if the danger materializes. Applied to

earthquake prediction, this model suggests a good chance for effective coping

if the threat is experienced as substantial and people .are convinced that there

are realistic steps that can be taken with good effect.

The importance of public leadership was suggested by comparing earthquake

prediction withrhe United States energy crisis at the time of the 1973 Arab

oil boycott (NRC,Panel, 1975). An earthquake prediction resembles a slowly

developing emergency in which signs of impending danger are not directly

visible to the public. Some observers have concluded that an initial public

willingness to make sacrificial changes in life style to deal with the energy

criRis was dissipated by indecisive public leadership, and that the same might

be true of an earthquake prediction. On the other hand, with strong public

leadership--demonstrably lacking in the U.S. energy crisis and the southern
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California earthquake threat--there is considerable probability that adaptive

responses might be taken.

Whether earthquake prediction leads to adaptive responses also depends

upon whether the threat is seen as one to be dealt with on a strictly individual

and family basis, or one requiring some kind of collective attack. Research

has repeatedly demonstrated that coping with the immediate crisis of an earthquake

or other natural disaster is immensely facilitated by an outpouring of altruistic

concern in which people readily set aside their customary activities and

interests and make personal sacrifice for the collective good. The N&C Panel

(1975) expressed doubt that an earthquake prediction would evoke a similar

intensification of community solidarity, in the absence of which an attitude

of every individual or family for themselves might impede constructive colla

boration to cope with the earthquake hazard. Some indications that the earth

quake threat is not viewed in strictly individualistic terms have emerged from

the southern California study (Turner et aI, 1978). Asked whether there were

some groups in greater danger than others in the event of an earthquake, nearly

two-thirds of the interviewees expressed awareness of some such groups. Most

felt that something could be done for these groups in advance of an earthquake,

and that the chief responsibility for doing so lay with government. Only

four percent were willing to leave the decision on whether to correct potentially

hazardous conditions to the om1ers of the affected buildings.

Jones and Jones (1975) concluded that prediction of a moderate to major

earthquake would mean increased public awareness of the earthquake hazard

resulting in greater community solidarity, expressed through development of

cooperative self-help organizations and voluntary associations to help the

poor, elderly, and disabled find safer places to live. In the People's Republic

of China, thousands of citizens ranging from peasants to professionals have

been recruited into a network of amateur earthquake prediction units following



deaignation of a long-term or medium-term earthquake prediction. Following

issuance of an imminent earthquake warning, Chinese communities have organized

quickly to look after the aged, the infirm, and others in need of special

assistance. In California there have been numerous grass roots efforts to

establish self-help groups in response to the earthquake threat, and calls

for establishment of an amateur prediction network patterned after China's.

The vagueness of the threat and the uncertainty over what sustained hazard

reducing actions could be undertaken has made most of the self-help groups

short-lived. In both China and the United States, some of the most effective

voluntary group activities build upon preexisting interests of the participants

that can be construotively combined with earthquake preparation activities.

For example, some of the most effective amateur groups in China and the most

promising groups in California consist of students and teachers in high school

science programs

Collective response can be either supportive or resistive toward earthquake

hazard reduction efforts. In southern California the most dramatic instances

of popular mobilization since announcement of the uplift have been to resist

hazard mitigation steps that would have been costly to people in certain

locations. In each instance community pride and autonomy became issues, and

the ingroup was mobilized to resist encroachments by what it viewed as

impersonal external forces. In the event of a more credible earthquake

prediction, it will be important to understand the conditions that determine

whether community solidarities become parochial and divisive or unifying for

the entire threatened community.

It has been proposed that constructive reEPonse to disaster threat is

facilitated by the existence of a disaster subculture (Moore, 1975; Quarantelli,

1978, pp. 41-44). Based on past experience with disaster, a community may

develop a standby set of organizational procedures and individual response
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patterns, supported by a system of beliefs and values, which guide response

to the threat of disaster. The Chinese accumulation of folk wisdom, such

as the observation that a swarm of foreshocks and a brief period of quiescence

often precede a severe earthquake, has played an important part in facilitating

effective response to an earthquake prediction. The strict legislative

standards for earthquake-resistant construction in California have been

enacted following disastrous earthquakes. However, disaster subcultures

are thought to develop most effectively when the same type of disaster

recurs frequently, like tornadoes that recur annually in the midwestern United

States, and when there is usually some advance notice. In the absence of a

fairly comprehensive disaster subculture, each earthquake caution or prediction

must be handled without the guidance and support of traditional wisdom. The

more frequent occurrence of damaging earthquakes in Japan and the disastrous

fires resulting from the inflammable and closely built housing may have contri

buted to a more complete earthquake subculture than in southern California,

helping to account for the more active response of Kawasaki residents. to their

uplift. A recurrent experience of nondestructive earthquakes may contribute

to development of a popular subculture that works against taking the earthquake

threat seriously, as in China where a lifetime's experience of nondestructive

earthquakes in southern Liaoning province led some of the elderly to resist

evacuation when the 1975 Haicheng earthquake was predicted (Haicheng Earthquake

Delegation, 1977).

Unequal Ability to Respond

Citizens are not equally vulnerable to the risk of earthquakes or equally

capable of responding constructively to an earthquake prediction. Public

policy is sometimes directed toward assisting the average person and neglects

those who are disadvantaged. The N&G Panel (1975) pointed out that warnings
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of imminent danger take longer to reach people in isolated residences and

apartment houses, people who are unattached, widowed, or otherwise isolated,

and sight- and hearing-impaired individuals. A goodly proportion of the large

Spanish-speaking population in southern California read only the major Spanish

language newspaper, and that newspaper failed to report discovery of the uplift

until ten months after all major English-language newspapers had done so. It

has generally been assumed that the elderly in western societies, who are often

somewhat isolated, may receive information later than others do. However,

the discovery that awareness and understanding of the southern California uplift

increases with age (though fear of earthquakes decreases with age) may indicate

that age is not an impediment to being informed in a society where nearly

everyone has access to television and radio (Turner et aI, 1978). In societies

that include the aged and the unmarried in extended family households or communal

units of some kind, the possibility of differential exposure to warnings should

not be so great.

Cultural and educational background and group attitudes toward constituted

authority affect the ability of people to understand warnings, recognize the

significance of warnings for themselves, and appreciate the aims of public

hazard reduction programs and the benefits to be gained from cooperating with

them. Fatalistic attitudes are more prevalent among some cultural and religious

groups than others. Suspicion of government on the part of some economically

deprived classes may prevent cooperation in public programs which are designed

to enhance their safety in case of an earthquake (N.R.C. Panel, 1975). While most

southern Californians were aware of groups in special danger, reference was most often

made to people in unsafe housing or physically vulnerable locations, rather

than to categories of people such as the aged, the infirm, children, and people

in institutions (Turner ~ aI, 1978). A heightened consciousness of these

groups will be necessary if there is to be effective community planning to
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help them in case of emergency.

An important part of earthquake prediction response planning in the

People's Republic of China is provision for special attention to those who are

less able to look out for themselves. The fact that responsibility for coor

dinating the immediate response to an earthquake warning is delegated to the

commune or brigade and other local units facilitates attention to people with

special needs, as did the now defunct neighborhood civilian defense units that

flourished during the Second World War in western nations. Local units organized

the most able bodied citizens to help the elderly and infirm vacate their

dwellings and construct temporary shelters for them (Haicheng Earthquake

Prediction Delegation, 1977).

Education and Public Information

Individual and group response to earthquake prediction depends upon the

timely and effective communication of appropriate information about the earthquake

threat and advice and instructions concerning actions to be taken. Constructive

interpretation and use of these communications in turn depends upon background

knowledge and understanding about earthquakes and resources for coping with

earthquakes. Communicating with people to indicate that they are in potentially

great danger is a highly sensitive matter, and conveying an understandable account

of so technical a matter as earthquake prediction is difficult. The likelihood

of misunderstanding is so great that the N.R.C. Panel (1975) included as one

of its major recommendations that in the event of an earthquake prediction an

agency should be designated to monitor public understanding, credence, and

response at all stages of the process and make this information available to

public officials.

The public are not simply the passive receivers of information; there

is an active information seeking process that goes on. There are national
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differences in the extent of reliance on different media sources for information.

In Kawasaki, newspapers were most often given as the media source from which

people learned of the near-prediction and as the most influential in forming

opinions about the earthquake prospect (Ohta and Abe, 1977), but radio and

television were critical in the shorter term aftershock warnings in Izu (Abe

and Akimoto, 1978a & b). In southern California, although major newspapers

supplied more complete information and better analyses, television was over

whelmingly given as the most important source of information about earthquake

predictions and cautions (Turner et aI, 1978). In China information about

predictions was communicated to revolutionary committees in the local civil

units, who in turn informed the people. At times when significant events

were announced or rumors were in circulation, many people in southern

California called the earthquake laboratory at a local university or public

officials for more information. The disposition to call directly to such

authoritative sources for information may be less strong in many other

countries. In southern California, each new development in the earthquake

scenario led to a wave of calls for speakers to address schools, service

clubs, church groups, and other neighborhood organizations. People seeking

speakers typically called the familiar emergency organizations such as

the local police department or fire department. Although the number

of requests for speakers declined after the first year, the public appetite

for information remained high. Two years after announcement of the uplift,

from two-thirds to seven-eighths of the sample interviewed expressed the

view that there was too little coverage of earthquake prediction and how

to prepare for an earthquake (Turner et aI, 1978).

The most effective strategy for public education about earthquakes and

earthquake prediction, as necessary background for interpreting specific

warnings and instructions, is a matter of debate. One issue is how much
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technical understanding is possible or useful for the general public. Another

issue is when to launch a serious educational program in light of the long

interval of years between serious earthquakes and the possibility of a long period

of advance notice of a predicted earthquake. The need for some technical

education in American society is suggested by the fact that most southern

Californians interviewed, in contrast to Britton's small and selected sample

of New Zealanders, thought they understood something about what caused earthquakes

and were willing to explain their views to the interviewers. There may be

significant national differences in the need for personal understanding.

A critical question is how to deal with nonscientific ideas that people

have acquired as part of traditional folk knowledge. The accepted approaches

among Chinese and American scientists on this matter have been quite different.

The Chinese have consciously assumed that there should be no necessary conflict

between folk wisdom and scientific knowledge, and that folk wisdom can serve

as the foundation upon which scientific understanding is built. It should be

noted, however, that recent Chinese publications suggest a lessened emphasis

on folk knowledge and an increased emphasis on the need for technical scientific

understanding. American scientists have more often assumed that a great deal

of folk thinking must be eradicated before appropriately scientific attitudes

can be instilled, often leading to confrontation and conflict between

scientists and the public. While southern Californians express overwhelming

faith in science, more than half believe in both scientific and nonscientific

bases for earthquake prediction, revealing a deep seated eclecticism that is

unlikely to be eradicated by any short-run educational program (Turner ~~ aI, 1978).

Because of the technical nature of knowledge about earthquake dynamics

and prediction, scientists are often not disposed or able to deal directly

with the public in educational programs, though this may be less so in China

than in the United States. Typically educational programs are conducted by
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people who are not themselves scientists but translate science for the public.

In the United States the larger newspapers have science writers who specialize

in this task. The television "special" may have come to be the most significant

device for popular education on current affairs in the United States. A

traditional assumption that the public schools educate children on matters

of current concern, and that children in turn inform their parents and stimulate

their interest in acquiring further information. is apparently not working in

southern California. Adults with school children in the home were less likely

than adults without school children in the home to be aware of the uplift and

to understand its meaning and relevance (Turner et aI, 1978). The Chinese

have used documentary motion pictures displayed in public theaters to explain

the underlying dynamics of earthquakes and the rationale for earthquake prediction.

A unique feature of the Chinese educational program has been the use of amateur

earthquake prediction groups to conduct public education in their own and

neighboring communities. This may be an especially effective procedure for

insuring education that is geared to the backgrounds and interests of local

publics.

The Yang-kuan Street Revolutionary Committee (no date) in Yingkou City,

China, reports an effective locally organized educational program organized

before the well predicted Haicheng quake of February 1975. Investigation had

revealed two kinds of nonconstructive attitudes among the people, namely, a

belief in the inevitability of destiny, so that one might as well eat and

enjoy life, and a hopeless belief that nothing could be done, leading to

unproductive worrying. In order to combat these attitudes, three kinds of

educational classes were conducted, in the dynamics and causes of earthquakes,

in the nature of premonitary earthquake signs, and in procedures for hazard

reduction.

Whether there will be subtle changes in attitude and frame of reference
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destructive earthquake~ requiring changed approaches in public education~

is yet to be determined. Jone and Jones (1975) speculated controversially

that many subtle changes would occur in citizen life style and values, leading

to more pragmatic and fatalistic attitudes and to a greater tendency to discount

future concerns.

Conclusions

The foregoing account is little more than a sampling of knowledge about

individual and group response to earthquake prediction. Enough is known to

put to rest the more bizarre fears of mass panic and wildly irrational response

to earthquake prediction~ and to supply assurance that most people can cope

more or less adequately with the uncertain prospect of disaster. The impression

remains~ however~ that mass interest and activity in response to earthquake

threat are not at all proportional to the magnitude of possible earthquake

disasters. But this may be true chiefly because there are few actions

most people can realistically take which can be expected to contribute sub

stantially to their safety, and that people look principally to government

to address the problem.

Present knowledge is quite incomplete and based largely on analogies

from warnings of other kinds of disaster. This knowledge and the findings

from studies of imagined response to hypothetical situations must be rapidly

replaced with knowledge from studies of response in actual prediction

situations. At present very little research of this kind is taking p1ace~

and only in Japan and the United States. The greatest potential source of

information is the extensive experience with earthquake prediction in the

People's Republic of China, which, however~ has not been studied with the

methods and from the perspective of social science. Although the evidence
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for universal human responses is strong, differences between findings in

Japan and the United States suggest the effects of prior earthquake experience

and differences between national cultures. Hence it is essential that research

be conducted in many countries, including China and the U.S.S.R. Thus far

we have no reports of research from developing countries, although disastrous

earthquakes are frequent in several of them.

Finally, available evidence suggests public readiness in earthquake-prone

communities to participate in education for earthquake preparedness, and in

volunteer activities to facilitate prediction. Except perhaps in the People's

Republic of China, this readiness has not been used to an optimal degree.
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CHAPTER SEVEN

THE MOBILIZATION OF ALTRUISTIC SENTIMENTS

FOR EARTHQUAKE ENDANGERED GROUPS

This chapter consists of a paper read at the International Symposium

on Earthquake Prediction, sponsored by U.N.E.S.C.O. and held in Paris,

April 2-6, 1979. The paper will appear in the published Proceedings of the

Symposium, to be released in 1980.
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Disaster literature frequently focuses on the spontaneous outpouring of

altruistic behavior for the victims of natural disasters. However, there is some

question whether this expression of concern would also follow the prediction or

warning of a major disaster. This is particularly so when the predicted event is

an earthquake, since scientific earthquake prediction is still a developing field.

This paper will investigate the possibilities for mobilizing widespread altruistic

sentiments and actions toward potentially endangered social groups prior to the

occurrence of a damaging earthquake. It is important to determine whether earth

quake hazard mitigation is seen within a framework of collective responsibility or

whether individuals will display a concern only for their own families, since the

most devastating earthquake hazards--the collapse of older unreinforced masonry

buildings, dam failure, the need to evacuate, fire control--are not problems which

can be solved by an individual, but require collective commitment and application

of resources.

Studies of altruism and helping behavior have focused on the act of assisting

others who are perceived to be in need. Most of this research has been psychological

in orientation, focusing on individual acts or individual predispositions observed

and measured within well-controlled experimental settings. The major problem

addressed in most of these works concerns the motivation for engaging in actions

which do not appear to benefit the helper. This concern with motivation stems from

the belief that it is the intention behind the act, rather than its consequences,

which determine its moral value, and from the emphasis on exchange theories within

psychology. Major concerns within psychological approaches to altruism are the

problems of equity and reciprocity (Walster and Piliavin, 1972) and personal

characteristics of benefactors and recipients (such as psychological states, social

roles, and demographic variables) which motivate or inhibit the expression of

altruistic acts (Krebs, 1970; Gergen et at, 1972).

Taking a different approach, social psychologists have directed their
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attention toward situational features which cause "helpfulness" norms to emerge,

those norms which require the aiding of others in need--Blau's (1964) norm of

social responsibility, Leeds' (1963) norm of giving, and Schwartz' (1975)

humanitarian norms. Unfortunately, most of these works have been theoretical

or have been applied to research findings almost as an afterthought.

Our concern in this paper, however. is with "cooperative altruism," an

awareness that there are occasions of crisis and catastrophe which are common to

many and which require cooperative endeavors to overcome (Warriner, 1972). This

definition specifically does not stipulate any individual motivational mechanism

for the expression of cooperative altruism. Surely, psychological mechanisms

are important in sensitizing people to the awareness of endangered or needy

others (Aderman and Berkowitz, 1970) and in acknowledging the legitimacy of others'

dependency and need (Latan~ and Darley, 1970; Schopler and Matthews. 1965;

Berkowitz, 1968). However, as Berkowitz (1972) maintains, any analysis of

altruistic behavior must recognize the complex interplay between an individual's

predispositions and external forces in the situation itself.

Since both of these dimensions are important if we are to understand the

dynamics of cooperative altruism. this investigation has been divided into two

parts--an analysis of individuals' "posture toward altruism" and speculations

concerning the ability to mobilize cooperative altruism based on situational

factors which may inhibit or facilitate its expression.

Posture toward Altruism. An individual's "posture toward altruism" is

a combination of an awareness of conditions in the social environment which

expose some people to greater potential earthquake dangers and the individual's

sentiments toward the remediabi1ity of those conditions. For analytic purposes

the concept has been broken down into three factors--(l) awareness of endangered

others, (2) a belief that the hazard i8 remediable for those endangered groups.

and (3) an attribution of responsibility for ameliorating those conditions.

This concept constitutes a continuum along which a cOBBunity's posture could
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be distributed, ranging from a belief that all remediable actions are the respon

sibility of the potential victims themselves to a belief that the community (either

through formal or informal channels) has a collective responsibility for

correcting those conditions. Using data from a survey conducted in Los Angeles

County with 1450 randomly selected residents t a multi-part t open-ended question

was designed to elicit information on the respondents' perceptions of groups

that are in particular danger from a destructive earthquake and who is respon

sible for remedying those conditions.

(1) Social awareness. "Social awareness" is being defined as one's know

ledge about people who may be especially exposed to dangerous conditions in their

personal environment in the event of a destructive earthquake. According to

our findings t almost two-thirds (N=9l2) of our respondents could be classified

as "Socially Aware" because they believed earthquake-related dangers were

greater for some groups of people than for others. This magnitude of awareness

within our sample was a very important finding because a widespread awareness of

potential disaster victims is the first requirement for the development of a

multi-targeted expression of altruism.

The 912 Socially Aware respondents cited a total of 2007 mentions of specific

groups whose members were considered "endangered" (Table 1). The specific groups

have been classified under more general headings for analytic purposes. (No

assessment was made as to whether these groups were actually endangered in any

objective sense; the respondents' perceptions of earthquake-related dangers

were more important for the purpose of assessing their posture.)

The issue of what to do about pre-1934 unreinforced masonry buildings (a

topic which was widely discussed by the local media at the time this survey was

being conducted) clearly made people aware that these structures constituted a

potentially hazardous condition for those who lived in and used them. These

references to older t multi-storied structures constituted the largest general

response category (36.0 percent). References to ecological conditions and



TABLE 1

FREQUENCY WITH WHICH SPECIFIC ENDANGERED GROUPS ARE
MENTIONED

Type of Endangered Group Frequency Percent

I. Structural References 722 36.0%

1. 01d/Unaafe/Pre-1934 Buildings 383 19.1
2. Apartments/High-rise 339 16.9

II. Ecological References 501 24.9

1. Proximity to Disaster Agent (by fault,
near epicenter) 173 8.6

2. Flooding (below dams, by water) 137 6.8
3. High Density Areas 97 4.8
4. Hillside Homes 94 4.7

III. Physically/Socially Impaired 375 18.7

1. Elderly 199 9.9
2. Disabled 146 7.3
3. Poor 30 1.5

IV. Institutional Settings 246 12.3

1. Children in Schools 130 6.5
2. People in Hospitals/Prisona/Group

Residential Facility 116 5.8

V. Other 163 163 8.1 .g .1

Total 2007 2007 100.0 100.0

TAILE 2

lIlIMIlER OF RESPONDENTS WHO CLAIM HEMBEUBIP IN ONE OF THE ENDANGERED GROUPS
THEY MENTIONED

Is Respondent a Member of
Adjusted Percent2An Endangered Group? Frequency Percent

Yes 159 17.4 17 .8

No 734 80.5 82.2

No Answer1
19 2.1

Total 912 100.0 100.0

1 No answer to this qu.stionvaa rscordad tor 19 reapondents, possibly
due to interviewer error.

2 Percentases based OD 893, those who actually .....re4 t~ quaet1aa.

182



183

circumstances constituted the second largest genenal,:category, almost 25% of all

mentions. Proximity to the potential disaster agent (either to a fault or to the

quake's epicenter) and exposure to possible inundation (either for those living

below dams or near large bodies of water) were the most numerous of such ecological

mentions (8.6 and 6.8%, respectively). Reference to some type of impairment,

physical or social, constituted the third largest category of mentions (18.7%).

Of all specific endangered groups, the elderly were the third most frequently

mentioned (9.9%), after the two structural groups. Groups in institutional settings,

constituting the fourth general category of endangered groups (12.3%), included

those who are institutionalized routinely (either temporarily, as children in

schools, or on an extended basis, as those in prisons and nursing homes) and persons

who are considered to be unable to respond appropriately on their own when a quake

strikes. The catego:ry "Other," comprising 8.1% of all mentions, is a residual

category in which other specifically mentioned groups received fewer than eight

citations.

These general categories constitute two primary ways of referring to, or

identifying, endangered groups. Structural and ecological responses--the type of

dwelling resided in, or the proximity to hazardous conditions (60.9%)--refer to

environmental factors as sources of potential danger. Reference to persons who

are socially and/or physically impaired or who are in institutional settings

(31.0%) emphasizes the personal attributes of members; they suffer diminished

capacity or ability to prepare for or respond to earthquake threat because of

age (advanced or youthful), illness, restricted mobility, or poverty. Environmental

references were used nearly twice as often as personal attributes in identifying

endangered groups.

There may be some question whether the awareness of these respondents is

actually self-interested, that is, whether it is motivated by an awareness that

these dangers are present in their own environments and that they are personally
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exposed to higher risks than others. Table 2 indicates that in only 17.8% of

the mentions do respondents identify themselves as belonging to an endangered

group; therefore, membership in such a group is not particularly necessary to

be aware of endangered others. Of those who claimed membership, 16% cited only

one group, and less than 2% cited membership in two or three groups. Self-interest

does not appear to be a prominent factor in social awareness, particularly in

reference to the two categories concerned with personal attributes which may

hinder preparedness.

(2) Perceptions of remediability. Although there is a fairly widespread

awareness of potential earthquake victims, social awareness in itself does not

provide us with sufficient information to identify the existence of a potentially

altruistic posture toward these earthquake-endangered groups. We must determine

whether respondents believe that anything can be done to mitigate these hazardous

conditions or whether they believe, fatalistically, that nothing can be done to

aid these groups before another damaging earthquake occurs. If this second view

prevails, an almost negligible opportunity for altruism to develop exists, since

an altruistic response is based on the belief that actions taken on behalf of

needy others will provide relief for them.

Table 3 illustrates overwhelmingly that our respondents believe in the

remediability of earthquake-related hazards for endangered groups; at least

75% of all respondents who mentioned endangered groups believed that sometn1ng

could be done. Respondents are particularly optimistic about the ability to

reduce earthquake hazards for those who live in older buildings (90.9%), those

in areas of possible inundation (91.2%), children in schools (92.3%), and those

who reside in hospitals, prisons, or other group care facilities (92.2%). The

respondents were slightly less optimistic about the ability to take remedial

actions on behalf of those who live in apartments and hiah-rise structures

(79.9%) and those who are in clo•• proximity to the disaster alent (75.6%).
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Respondents had more positive feelings of remediability toward those

categories where personal attributes defined the hazardous groups than they

had for groups who are endangered by environmental conditions. Although the

overall differences between the general categorical percentages of remediability

are not large, this finding is interesting when related to the respondents'

frequency of categorical mentions (Table 1). The endangered groups which fell

into the environmental category were by far the most frequently cited potential

victims; yet they·were also the groups for whom more respondents believed nothing

could be done. The less frequently cited groups (defined by personal attributes)

received the highest "confidence vote" from the respondents that something could

be done to mitigate hazards for them.

Again, a question is raised concerning the effect that membership in an

endangered group has on one's perceptions of remediability. Is a member of an

endangered group more likely than a non-member to believe that something can be

done to decrease the amount of earthquake danger his or her group is exposed to?

The relationship between membership in an endangered group and belief in

remediability was tested for each of the endangered group; the results are found

in Table 4. The significant correlations indicate that the belief in remediability

of hazardous conditions is strongly related to not claiming membership in a parti

cular type of endangered group. In other words, members of these groups were more

likely to believe that nothing could be done to lessen the hazardous nature of

their conditions than were non-members. Environmental conditions were particularly

seen as unalterable by members, especially the ecologically hazardous areas.

This conviction that something can be done to aid endange~dgroups befor!

another damaging earthquake occurs indicates that there is a potential recep

tiveness for hazard-reduction planning. Indeed, a widely distributed social

awareness coupled with a belief in the remediability of hazardous conditions

may set the stage for widespread disappointment in earthquake planning if nothing
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is actually done for these endangered groups.

(3) Attribution of responsibility for remediabi1ity. A potentially altruistic

posture toward an earthquake prediction is partly dependent also upon who is

seen as being responsible for mitigating the dangers for each group. It is doubtful

that any altruistic response could develop if the Socially Aware believed that

members of endangered groups were responsible for taking the necessary remedial

actions themselves.

Each respondent who said that something could be done for an endangered group

prior to the next earthquake was asked who was responsible for doing something

for each specific group mentioned. The respondents were not read any suggested

response categories.

To compare the frequency of answers across group types, row frequencies were

calculated for each endangered group (Table 5) and for the four analytic categories

(Table 6). The most evident finding in these tables is the designation of governaent

entities as primary responsible agents across all group types. For both Structural

groups, the local government is believed to be the primary responsible agent, and

for the Impaired groups, combinations of governments are designated as chiefly

responsible. The Institutionalized groups also follow the same pattern as the

Impaired groups, with the exception of references to Administrators and Managers

of group care facilities. However, when these groups are collapsed into a single

category (Table 6), the importance of governmental entitities again becomes evident.

Ecological groups, as a general category, also follow the pattern of the

Impaired and Institutionalized categories; however, for two groups--those in danger

from flooding and those who live in hillside homes--respondents stressed the impor

tance of the group members themselves taking responsibility for decreasing potential

earthquake danger. This sentiment was particularly strong for those who live in

hillside homes, where residents received the largest percentage of responses (IIOwn

Responsibility") from those who ha~ mentioned that endangered group. This finding



TABLE 5

ROW PERCENTAGES OF RESPONSIBLE AGENTS FOR SPECIFIC ENDANGERED GROUPS

Responsible Agent
Own Local!

Respon- Friends! Local State! Indiv.! Prop. Admin·1
Endangered Groups aibility Family Govt. Federal Govt. Owners Mgrs. Other Total

I. Structural References

1. 0Id!Unsafe!Pre-1934
Buildings 10.8 0 40.5 37.9 2.9 4.7 0 3.2 100.0

2. Apartments!High-rise 22.1 0 31.1 26.6 1.9 9.7 2.2 6.4 100.0

II. Ecological References

1. Proximity to Disaster
Agent (by fault, near
epicenter) 23.1 a 27.7 37.7 1.5 .8 .8 8.4 100.0

2. Flooding (below dsm,
by water) 24.2 0 25.8 44.4 1.6 0 1.6 2.4 100.0

3. High Density Areas 11.8 0 46.1 27.6 5.3 4.0 2.6 2.6 100.0
4. Hillside Homes 35.5 a 27.6 29.0 2.6 a a 5.4 100.0

III. Physically!Socially Impaired

1. Elderly 3.4 6.9 31.6 49.5 2.9 .6 1.7 3.4 100.0
2. Disabled 5.4 3.9 26.3 49.6 1.6 a 5.4 7.8 100.0
3. Poor 11.6 a 38.5 42.3 3.8 a a 3.8 100.0

IV. Institutional Settings

1. Children in Schools 8.4 3.4 33.6 36.1 1.7 .8 10.1 5.9 100.0
2. People in Hospitals!

Prisons! Group
Residential Facilities 1.9 1.9 16.3 50.0 .9 0 22.1 6.0 100.0

TABLE 6

ROW PERCENTAGES OF RESPONSIBLE AGENTS FOR GENERAL ANALYTIC CATEGORIES

Responsible Agent

Local!
Own Family! Local State! Indiv.! Prop. Admin.!

General Category Responsibility Friends Govt. Federal Govt. Owners Mgrs. Other Total

Structural 15.7 0 36.4 32.9 2.5 6.9 1.0 4.6 100.0

Ecological 23.7 0 30.5 36.2 2.5 1.0 1.2 4.9 100.0

Impaired 4.9 5.2 30.1 48.9 2.4 .3 3.0 5.2 100.0

Institutionalized 5.4 2.7 25.6 42.6 1.3 .4 15.7 6.3 100.0
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suggests that an altruistic response may not emerge for people exposed to such

hazards if an earthquake prediction is issued, since such a strong sentiment

exists for the self-responsibility of such groups.

One further question concerning the designation of a responsible agent needs

to be addressed: Does membership in an endangered group affect who is seen'as

responsible for remedying the hazardous conditions affecting that group? When a

chi square was computed to investigate this relationship, these variables were

found to be highly uncorrelated, regardless of the endangered group considered.

Being a member of an endangered group, therefore, did not have any effect on who

was seen as being responsible for remedying the hazardous conditions.

In summary, we can conclude that currently there is a fairly widespread

collectively-oriented posture toward altruism for potential victims of future

earthquakes. Social awareness of endangered groups and perceptions of remedia

bility are widespread throughout the Los Angeles area, and a sentiment for

collectively attacking those earthquake hazards also exists. Whether those

maintaining this posture can be mobilized into action, however, depends on

situational factors which are present or absent after the earthquake prediction

is announced.

The Mobilization of Cooperative Altruism. Drawing on the findings and concepts

in the altruism and collective behavior literature, two situational factors--the

influence of models on bystanders and the personal opportunity for altruistic

expression--stand out as important in the mobilization process. By mobilization

we mean a process through which public initiative and resources are activated in

the interests of an agreed-upon goal or goals (Bridgeland and Sofranko, 1975).

(1) The influence of models. Researchers in the field of altruism have

studied the effects that models, usually experimental confederates, have on

influencing the behavior of potential helpers. In general, modelling -is believed

to assist the "bystander"--the potential helper--in defining the situation with
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which he is confronted and to make him aware of behavioral alternatives. The

sight of a model carrying out a parti 1 ti h i hcu ar ac on can e g ten the bystander's

own inclinations to behave in a similar way (Bl k 1 1956 ba e ~ ~' ; He son et al. 1958;

Rosenbaum and Blake, 1955; Rosenbaum, 1956; Bryan and Test, 1967; Wagner and

Wheeler, cited in Berkowitz. 1972). The model's actions, therefore, assist

the bystander in defining what is "proper" behavior in a situation (Berkowitz, 1972).

In this respect, modelling is similar to the notion of "keynoting" used by

collective behaviorists. Turner and Killian (1972:47) state that when an audience

is considering various possible explanations of what the situation is and what

actions may be appropriate, a keynote (defined as a symbolic gesture or utterance)

may shift support in the direction of the keynoted image. The notion of keynoting

presupposes the existence of latent support for this activity which has not been

expressed because of doubt or timidity.

Undoubtedly, several interpretations of appropriate behavior will occur

following the announcement of an earthquake prediction, and several prominent

models or keynoters will be presented to the community through the media. Some

keynoters will obviously be members of scientific or governmental agencies who are

sought out because of their expertise or role responsibilities in the prediction

process. However, the possibility of "non-legitimate" models receiving public

attention should not be overlooked. Already southern Californians have been shaken

by an earthquake prediction from an inauthentic amateur scientist.

Drawing on the altnuism literature, let us briefly examine the features of

the modelling process that would be particularly important in mobilizing altruistic

sentiments.

Models or keynoters might be successful in activating these sentiments if

they emphasized the salience of the moral standard that people should not be

hurt and that if nothing is done, many could be seriously injured in the coming

quake (Berkowitz, 1972). This emphasis will be particularly useful if coupled



191

with the belief that the conditions causing the victims' exposure to danger

are beyond their control or that their injuries are unwarranted (Rawlings, 1970;

Schopler and Matthews, 1965; Berkowitz, 1968).

The visibility of models who espouse these beliefs is important in overcoming

"reactance" of bystanders, that is, their tendency to rationalize away the need

to take any actionat all (Latane and Darley, 1970; Berkowitz, 1972). One of

the best substantiated findings in the literature on public response to an

ambiguous situation is the tendency to interpret the situation in terms of

"normalcy," that is, to assume that everything is all right until events clearly

prove otherwise. Keynoters are especially important in overcoming this tendency

to interpret the situation in normal, non-exceptional terms.

The cues provided by these models indicate that an emergency situation

actually exists, and that bystanders should be motivated to respond to potential

victims by offering assistance (Waltser and Piliavin, 1972). However, this brings

us to a second factor in the mobilization process--the opportunity for expression.

(2) Personal opportunity for expression. After a disaster strikes, both

individuals and organizations have the opportunity to offer aid directly to its

victims. Dynes and Quarantelli (1968) discuss the possibility that the functions of

organizations can be expanded, extended, and innovated to handle newly-arising

problems and that individuals can directly aid others in their immediate area who

are in need of assistance. However, in the situation following the issuance of an

earthquake prediction, it is doubtful that individual bystanders will see any obvious

ways in which to directly or personally offer assistance to potential victims.

This personal opportunity for expressing altruistic sentiments is, however,

a very important factor in the altruism literature. Schwartz (1975), discussing

the stages necessary to activate humanitarian norms, says that if the bystander

perceives that something can and should be done for the victim but sees no oppor

tunity for himself to do anything, norm activation will not occur, blocking any



further action. Wa1ster and Pi1iavin (1972) paint an even darker picture of the

response to blocked opportunity, stating that bystanders may even begin to

derogate the victim (i.e., to interpret the injury as the victim's fault) if

they can find no way to help.

In a discussion of vo1unteerism in disaster situations, Shasko1sky (n.d.)

maintains that community-based altruism requires organizational structures within

which altruism can be displayed and sustained. Collective behaviorists have found

that emerging social movements were doomed to fail unless they were built around

previously established communication and organizational networks. Without these

underlying structures, even people with similar concerns about over-taxation

could not coordinate and carry out a successful "tax revolt" (Jackson et aI, 1960).. --

Similarly, even though people may have an underlying collective posture toward

altruism, they may not be able to put it into effect outside of existing social

networks and organizations.

At present, no such structures exist, nor have they even been considered

necessary by those concerned with community response to earthquake predictions.

Wilson and Orum (1976) have stressed the importance of social networks and the

organizational infrastructure in the process of mobilizing people to take collective

political action. Given that a widespread collectively-oriented posture toward

altruism already exists, some concern should be given to channeling those sentiments

into already-existing organizational structures (such as community service organi-

zations) in order to enhance people's perception of personal responsibility for

remedying earthquake hazards. If this program were successful, spokespersons of

these groups could even become models or keynoters at the time the prediction

announcement is made, providing the rest of the community with definitions of

appropriate behavior and giving them already-established structures within which

to express their altruistic sentiments.
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CHAPTER EIGHT

THE DETERMINANTS OF ACCEPTABLE RISK:

CASE STUDIES OF THE IMPLEMENTATION OF SEISMIC SAFETY LEGISLATION

This chapter consists of a paper read at the International Symposium

on Earthquake Prediction, sponsored by U.N.E.S.C.O. and held in Paris,

April 2-6, 1979. The paper will appear in the published Proceedings of the

Symposium, to be released in 1980.
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Local communities often resist the efforts of governmental agencies to

implement new public safety legislation. Recently there have been three such

attempts in southern California, each dealing with a different problem or

potential hazard, and each aimed at reducing the loss of life and property in

the event of an earthquake of destructive magnitude. In each case, sustained

community conflict (i.e., citizen resistance to implementation efforts by

the legally responsible government agency) has emerged, stalling the hazard

mitigation intent of the legislation. An analysis of data from these case studies

(collected through extensive interviews with officials of the implementing

agencies, local government representatives, and involved citizens) indicates

that this resistance has developed because of competing constructions of reality,

which stem largely from different assessments of acceptable risk. This paper

will present a theoretical framework to explain the development of these competing

constructions of reality and delineate the factors leading to differential

assessments of risk by the two groups. First, however, it is important to

briefly review the literature on risk taking and risk assessment.

Risk Taking and Risk Assessment

The concept of "risk taking" usually implies a willingness to take a chance

on sustaining injury, damage, or loss in some form after a careful evaluation

of alternatives. Two primary branches of research which have investigated

risk-taking behavior are economics and psychology.

The traditional approach used by economists when addressing problems of

decision making under conditions of uncertainty has relied on an "expected

utility" model (Friedman and Savage, 1948; von Neumann and Morgenstern, 1947;

Luce and Raiffa, 1957). This model proposes a rational decision-making process

in which an individual chooses among fixed alternatives to which known consequences

are attached. In most instances, monetary values have been attributed to the

various choices. If the individual's preferences then satisfy certain basic
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axioms of rational behavior, the choice made can be seen as maximizing one's

outcomes, that is, making the best of all possible decisions.

Economists using this model have typically studied corporate and national

decision making, or individual and corporate insurance choices. Because the

subjects of their investigations have usually been large, organized systems, their

models have been quantifiable. For the cost attributions of alternatives, they

could rely on corporate records, world market values and trends, population statistics,

and actuarial tables. When this model is applied to individual decision making

concerning environmental hazards and risks, however, the fit is poor. Major

problems with this model when applied in this manner involve the assumptions that

all alternatives are known to the individual, that objective costs can be attached

to alternatives, and that a systematic calculus is used to evaluate the choices.

Simon (1956, 1959), aware of these problems with the expected utility model,

introduced the theory of "bounded rationality" which takes into account the

limitations of the decision makers' perceptual and cognitive abilities. Simon's

theory of bounded rationality asserts that "the cognitive limitations of the

devision maker force him to construct a simplified model of the world to deal

with it. The key principle of bounded rationality is the notion of 'satisficing,'

whereby an organism strives to attain some satisfactory, though not necessarily

maximal, level of achievement" (Slovic et al., 1974:189). This adaptive behavior

within the situation falls far short of the ideal of "maximizing" proposed in the

traditional economic models; the individual may actually avoid the problems of

evaluating utilities.

In research on adjustments to natural hazards, the utility model has been

found deficient, while support has been found for the bounded rationality model.

Slovicet a1. (1974), generalizing from studies on decision making under conditions

of uncertainty, state that people do not follow the principles of probability

theory when judging the likelihood of uncertain events; rather they tend to
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replace the laws of probability with "intuitive heuristics" which simplify the

decision-making process. Using findings from studies on flood plain dwellers'

perceptions of risks in their environment, Slovic et al. point out several mechanisms

or adjustments used by the residents to reduce the belief that flooding in the

near future was possible (i.e., to reduce their perception of risk). One of these

mechanisms, for example, is the belief in the cyclical nature of natural disasters.

Psychological research in the area of risk is somewhat disappointing.

Psychologists have attempted to formulate a profile of the risk-taker by identifying

the personality traits of those who are more willing to expose themselves to risks.

Laboratory experiments, frequently involving ability tests, gambling probabilities,

and questionnaires eliciting "risk relevant" information (e.g., reaction to compe

tiation, job preference, financial risks taken, etc.), have been used to compose

a multitude of personality inventories, indices, and traits which are indicative

of a risk-taker.

Slovic (1962), however, found that there was very little communality (or

correlation) across these diverse measures of risk taking. He also points out

that one of the major reasons for this lack of validity is the failure of researchers

to consider subjective assessments of risk under conditions of uncertainty (Slovic,

1968). Slovic proposes that risk taking is determined more by individual perceptions

of risk and what the individual believes can be realistically be done about them

than by any objective indicator of risk taking. His stress is placed on understanding

how people assess risks--what processes they use to ascertain the extent of the

threat involved and the options they have available--rather than on requiring

the existence of a mathamatically precise model of decision making.

Case Studies

Before analyzing the way in which the implementing agencies and the local

communities differ in their assessments of risk (and the reasons for this), it is

helpful to provide a brief synopsis of the three case studies used.
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Ventura. In June, 1977, city officials of Ventura, California received

formal notification from the California State Geologist identifying part of their

city as a potentially hazardous earthquake fault zone. This identification was

part of the implementation of the Alquist-Priolo Geological Hazard Zone Act requiring

delineation of potential damage areas along knpwn active surface faults throughout

California. (Once such a zone is established, local governmenta are required to

withhold building permits until investigation has determined that the site is

not threatened by surface displacement from future faulting.) Upon receipt of the

preliminary review maps, city officials discovered that the area identified as the

proposed Ventura Fault Zone bisected two city projects. The city hired a local

geological consulting firm to complete additional trenching at the two sites in

order to comply with the law. The firm, however, could find no evidence of surface

faulting at either site. This began a lengthy and sometimes hostile attempt on

the part of city officials and the community to stop the establishment of the

Special Study Zone and to provide additional evidence to refute the State's

allegation that an active fault did exist in the area.

Los Angeles. In October, 1974, the Los Angeles City Council began to

develop a Seismic Safety Ordinance requiring all pre-1934 unreinforced masonry

buildings (built before the disastrous Long Beach, California earthquake) used as

theaters to be brought up to current structural, plumbing, and electrical codes.

Over the next two years this ordinance was changed several times due to the protests

of several special interest groups such as representatives of the movie theater

industry. The final ordinance stated that all pre-1934 buildings must be brought

up to structural codes and that these would be posted before they were repaired

to warn occupants of the hazard. Building owners would have until 1987 to make

all repairs before demolition. This final version resulted in several hostile

and emotionally charged city council meetings. One counci1person charged that the

ordinance would cause the loss of nearly 50,000 jobs in his district alone because
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of loss of business and cancellations of building insurance policies. He gathered

nearly 400 constitutents to protest the ordinance. In light of the overwhelming

opposition, the council deferred voting on the 'matter. Later, after several similar

meetings, the council adopted a compromise bill setting up a two-year program to

survey and identify the pre-1934 buildings but not to post the signs.

Littlerock. The California State Department of Water Resources (DWR)

notified the Littlerock Creek Irrigation District (LCID, owners of the Littlerock

Dam, located in the Antelope Valley in southern California) that a meeting would

be held in June, 1976, regarding the revocation of LCID's permit to store water

behind the dam. DWR had determined that the dam would be unsafe during either a

maximum design earthquake (of about 8.3 magnitude) or a maximum design flood (of

two to three feet overtopping of the spillway). While officials of Dlffi saw this

action as a culmination of a ten-year effort to get LCID to rehabilitate the

dam, the latter group felt it had already taken appropriate steps, making the issue

a low priority one. The heavily-attended revocation hearing was the catalyst

which produced widespread community discussion about the state's action. It was

also the beginning of a community-based attempt to halt DWR's actions, resulting

in a temporary court injunction prohibiting DWR from draining the dam.

It is important to remember that in each of these communities, the people

res~sting the seismic legislation were potential victims. For example, the

community of Littlerock is located directly below the dam, and the local residents

clearly denied the official assessment that they were "living at risk" by

committing local resources to a legal battle.

Defining the Situation: Assessment of Acceptable Risk

In order to understand the factors leading to differential assessment of

acceptable risk, it is necessary to look at the process by which people define a

situation as threatening or risky under conditions of extreme uncertainty.
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Researchers have suggested that the process of developing contradictory definitions

of the same situation is primarily based on two major components: personal factors,

such as past experience and present perceptions of the environment; and social

factors, such as perceptions of how others are responding and comparisons of

one's information and perceptions with those of significant others.

Considering the personal factors in the risk assessment process, Kates

(1962) has suggested that individuals are not easily able to conceptualize disasters

that have not occurred or that they have not experienced before. People appear

to need direct experience with misfortune to stimulate action. Thus, Kates (1962)

and Burton and Kates (1964) both point to the fact that elaborate adjustments to

cope with natural hazards often evolve only after repeated experience with the

hazard. However, unlike many other natural disasters, major earthquakes occur

very infrequently in any specific locality. Most residents are not likely to be

able to draw upon personal experience in evaluating the threat or risk.

An assessment of risk also involves individual perceptions of the environment.

Several researchers (Fritz and Marks, 1954; Fritz, 1961; Wallace, 1956; Moore, 1964)

have pointed to the fact that individuals tend to assess and interpret threat by

referring to physical cues. One well-established finding is that it is frequently

necessary for people to be able to observe changes in the local community's environ

ment for a threat of an impending disaster to be taken seriously and for precautions

to be initiated (Anderson, 1969). However, there are no observable external signs

by which people can verify the threat of a coming quake as there are in other

natural hazards such as floods, tornadoes, and hurricanes.

Although individual factors are important, social factors in the risk

assessment process may be more influential. Individual decision making does not

take place in a vacuum. Rather, an individual's perceptions and subsequent action

choices may be largely shaped or limited by interaction with others in one's



social circle. For example, Fogelman and Parenton (1959) point out that as

Hurricane Audrey got worse, "congregating behavior"--that is, discussions of what

to do, where to go, etc.--increased, expanding from family members to neighbors

to city officials. Moore et aI's (1963) study confirmed the hypothesis that those

who evacuate during the pre-disaster period are much more likely to have discussed

the potential danger with others than those who do not evacuate. Similarly,

Drabek (1969) found that the majority of his sample attempted to confirm evacuation

requests, with nearly 45 percent appealing to peers for such confirmation.

Defining and interpreting the risk situation, then, is a process in which

the individual draws upon both personal and social factors in order to discriminate

dangerous or threatening conditions from benign ones. However, as Williams (1964),

discussing the way people respond to warnings of disasters, has pointed out, most

people would rather believe they are safe than in danger. If incoming information

is not clear or is accompanied by contradictory information, the subsequent

definition of the situation is likely to lead to a delay in action or to an assess

ment that action is not necessary. When we consider earthquakes, defining the

situation as threatening and/or determining an acceptable level of risk is

especially problematic. Since such a disaster agent has no observable precursors

in the local environment and the science of prediction is still new, the situation

facing the public can be characterized by a lack of explanatory definitions, cues,

and expectations with which to guide behavior. Individuals, then, tend to organize

their experiences and perceptions concerning the risk situation within larger

overarching frameworks of knowledge.

Risk Assessment: the Scientific and Common Sense Frameworks. For each

implementing agency, the type of evidence considered important and the methods

used for assessing that evidence fall within a larger framework of knowledge-

the scientific frame. The scientific frame, as it applies to the technological

problem of seismic safety, provides the agencies' geologists and engineers
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with a common vocabulary and way of addressing theoretical problems;

it gives them a cohesive in-group bond. These agency scientists think in terms of

statistical probabilities of an event occurring, of confidence limits set around

a probable occurrence, and of hypothetically structuring an event's occurrence

contingent upon other factors. The California Division of Mines and Geology, for

example, considers that any surface displacement along a fault in the last 11,000

years is sufficient evidence to indicate that the fault is "active." Since

evidence of movement along the Ventura fault in the last 6,000 years was found

by USGS geologists, this fault clearly was identified as active. As such, it

came to the attention of the Special Study Zone program. But since the surface

faulting was not easily rec~gnizable from a topographic analysis because of the

erasure of displacement features by natural forces over time, the Division of

Mines and Geology came to rely on trenching maps which were charted using very

specialized geological skills. DWR, when evaluating the structural stability of

dams within California, computed a "maximum design earthquake" for each dam

site. This maximum magnitude quake is determined by the dam's proximity to the

40-San Andreas fault and to the next nearest active fault. On the basis of past

seismic activity on both of these faults and the design characteristics of the

dam, a decision is made concerning the structure's ability to withstand the largest-

probable quake. Geologica theory, engineering principles, and statistical pro-

bability are tightly interwoven in DWR's final evaluation of the dam's safety.

The NOAA report, the basis for the Los Angeles City Council's attempt to implement

a seismic ordinance, made extensive use of statistical probabilities and engineering

principles in projecting extensive loss of life and property in case of a major

earthquake.

In general, the local residents (with the exception of a few physical

science professionals among them) do not share this scientific frame for assessing

potential risk. In fact, the scientific vocabulary and manner of qualifying
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statements in probabilistic terms give the local residents the impression that

the state's scientific representative isn't really certain about the risk involved.

For example, during the community meeting in Ventura, a citizen addressing the

Division of Mines and Geology representative caustically said:

Regarding your data, I keep hearing the same words over and over: 'I
think, I feel, I believe.' Although you have been working on this data
for several years, you are very indefinite and vague. Yet you want us
[the city and county] to come up with precise geological evidence to

prove that the fault is not active in only two or three months. I think
this is ridiculous. (He picked up his briefcase and walked out of the
hearing to the applause of the audience.)

The local residents use a "colDJIlon sense" frame for assessing risk to their

own communities from a future earthquake. This frame had two elements which

were used by the locals as the core of their knowledge concerning potential

earthquake-related risk--visual assessment and past experience. Unlike the

statistical probabilities used by the implementing agencies, these two elements

were used by the locals to determine whether nro not a destructive earthquake

would occur.

First, locals frequently relied on their visual assessment of the supposedly

hazardous area in order to call the legitimacy of the scientific evaluations

into question. During the Ventura community meeting, a few members of the audience

wanted to know where to go so they could "see" the fault scarp which the Division

of Mines and Geology contended was evidence of a possible future hazard in the

surrounding structures. When it was explained that it would be very difficult for

a lay person to identify the scarp, one audience member stated that someone

should be available to point out this feature to the local citizens. Perhaps,

in instances of possible natural disasters (particularly those whose occurrence

is difficult to predict), a lay person using a "common sense" framework of knowledge

feels the need to visually certify that in fact the potential threat exists.

In the case of the seismic ordinance, visual assessment took a slightly different

turn. While interviewing the director of a property owners' association, one of
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the authors was conducted out onto the street where several well-maintained and

seemingly sturdy buildings were pointed out to her as being pre-1934 structures.

As anyone could see, the director maintained, it would serve no purpose for such

beautiful stone and brick buildings to be condemned and eventually destroyed,

"leaving the downtown area looking like a bombed-out city after a war." During

a recess at the April 18 court hearing on the Litlerock Dam, a Chamber of Commerce

member turned to one of the authors and said, "Can you imagine! They want to

tear down--not just shut down--our beautiful little dam. And they haven't even

told us specifically why." In this common sense frame, appearances take on an

importance for the locals. They become tangible phenomena, symbols which can

be defended by those who lack the conditional and theoretical explanations and

understaniings of the scientific frame.

Second, locals repeatedly referred to past experiences in recent history

of earthquakes and their effects on the community. Whenever the topic of the

dam's safety was brought up, Littlerock residents quickly recited a list of

the area's major earthquakes and how the dam had withstood them without any damage.

At one of their early meetings, the Littlerock ccrrmunity group also had a long-time

resident display pictures of the dam's spillway being overtopped by two feet of

water with no resulting failure. For these citizens, the ability of the dam to

withstand the worst earthquake and storms in current history was central to their

belief concerning the dam's stability. History wa3 composed of "actual" facts,

not hypothetical suppositions. Similarly, a spokesman against the seismic

ordinance maintained that within the city of Los Angeles only one person had

been killed in the last twenty-five years due to the earthquake-caused partial

collapse of a building. Frequent mention was also made of the collapse of a

new earthquake-resistant hospital in Sylmar following the 1971 earthquake, while

pre-1934 brick buildings two or three blocks away were not affected. Such

examples from local history were used by the local residents to illustrate that
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the potential risk was not really as severe or imminent as the agencies contended.

Jointly, these two elements in the common sense frame were used as evidence

for the local citizens' versions of reality, as the objective assessment of "real"

hazards in their local communities. In light of specific issue-oriented common

sense evidence, their assessment of risk from a future earthquake was low in each

of the communities being studied. The importance of this element for heightening

conflict and for sustaining community resistance should not be overlooked.

Within each of the issue-oriented communities, reasons why actions were taken

were given in the idiom of the constructed reality and relevant evidence was

used as the basis for that action.

Symbolic Damage and Acceptance of Risk. A concurrent feature of the risk

assessment process is the local community's discrimination between the certain

effects of the agency's proposed actions and the possible effects of inaction.

In general, the ageAcies saw themselves taking positive steps to protect

lives and property from a possible catastrophic earthquake which scientists say

is inevitable in the next ten years or so. For example, DWR maintains that even

if only one person is in jeopardy due to dam failure, there is sufficient reason

for taking action. The agency arguments are based on the possible effects of

a destructive earthquake if the hazard-reduction legislation is not implemented.

The local communities, while not necessarily negating the public safety

intentions underlying the legislation, focus on the certain effects implementation

would have on their way of life. Littlerock residents point out that most local

growers would be forced to cease farming and/or desert their farms entirely

because they could not afford to pay irrigation costs for water from the state's

water project. They maintain that revocation actions would bring to an end a

small town, agricultural way of life by undermining the local economy and eroding

the tax base for local schools. These effects relate to some kind of tangible

damage to the community and its way of life.
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More important, however, are the anticipated effects of implementation

on community values and principles commonly held by the majority of local residents.

By focusing on this anticipated symbolic damage, the community's assessment of

acceptable risk is based on moral principles rather than on something more

tangible (e.g., economic considerations).

In reviewing the case studies, three issues focusing on symbolic damage

to the communities become apparent. First is the issue of damage to the community's

image or sense of autonomy or pride--the idea of what the community stands for.
~

For example, Littlerock residents felt their small town way of life was threatened

by DWR's actions; residents of Ventura and Los Angeles felt they were being denied

self-determinationMith respect to both individual and community use of property.

Second, the issue arose of discriminatory treatment. Ventura residents, for

instance, continually questioned why their community had been singled out

especially when there are other communities (i.e., Los Angeles) with histories

of greater earthquake activity. Both Ventura and Littlerock residents felt

their communities had been singled out because they were small municipalities

rather than powerful metropolitan cities. Los Angeles residents most affected

by the proposed seismic safety ordinance, on the other hand, felt they were being

discriminated against on the basis of economic and racial characteristics.

Finally, the idea of the predictability of life and the perpetuation of

normal life patterns c~into question. For example, for Littlerock residents

to admit that their dam is unsafe is to acknowledge the inability to carryon

life as usual and to acknowledge that they have not planned or ordered their lives

in the best possible way. This idea also applies to Ventura residents' acceptante

of the Special Study Zone and Los Angeles residents' acceptance of the vulnerability

of their older buildings, many of which are historical landmarks. Along with

this idea goes the acceptance of the inability to control events. In other

words, the notion is raised that once standards are accepted and complied with,
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DWR may initiate new standards, the Los Angeles building codes may be revised,

or the State Geologist may change the criteria used to establish the Special

Study Zones, requiring the communities to comply with these new standards at

a later date.

Thus local communities weigh the intent of the legislation against what

they have come to believe will be the certain effects, both tangible and symbolic,

of implementation on their communities. In all three instances, the effects

are seen as far outweighing any possible benefit. The general contention of the

local residents is that the consequences of the actions are a substantially greater

threat to the local community than is the threat of a possible destructive

earthquake. They are therefore willing to accept a greater degree of risk than

are the implementing agencies.

As the dynamics of this type of conflict evolve, the goals of both the

implementation agencies and the local communities are frustrated; the agencies

feel they are being hindered in carrying out their duties, while the communities

feel they are being coerced into a situation which will have adverse effects on

their style of life. The conflict, entrenchment, and resentment must be decreased

in order for public welfare to be safeguarded, but implementation processes must

not ignore the effects of legislation on local community life.

All of the materials incorporated in this report were developed with
the financial support of the National Science Foundation, NSF Grant
#ENV76-24l54. However, any opinions, findings, conclusions, or recommen
dations expressed herein are those of the authors and do not necessarily
reflect the views of the Foundation.
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CHAPTER NINE

MASS MEDIA AND PREPARATION

FOR NATURAL DISASTER

This chapter consists of an oral presentation made at the Workshop on

Disasters and the Mass Media, Washington, D. C., February 22, 1979, being

published in the Proceedings of the Workshop, 1980.

Preceding page blank
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The Mass Media and
Preparation for Natural Disaster

RALPH H. TURNER

This ~aper relates to the media's treatment of the pros
pect cf imminent disaster and preparation for potential
disaster, rather than dealing with the reporting of actual
disasters. Most of the sociological observations have
been inspired by research that a team of UCLA ~ociologists

is curr~ntly conducting into media handling and comrnuni1~y

response to the prospect of a damaging earthqu~ke in South
ern California.

This investigation was prompted by the United States
Geological Survey (USc.~) announcement in February of 1976
tna.t: thE're was a.n uplift on the San Andreas fault near
Los An.ge1es that extended for as much as a hundred miles
a1CJng-:hE: fault. Although the USGS could not specify what
the uplift signified, in ~le paat such uplifts had some
times preceded significant earL~quakes. Some scientists
believe that the magnitude of an impending quake is indi
cated by the extensiveness of the uplift. If that we~~e

the case, th~ Southern California uplift-- of F~lmdale

bulge, as it is known--might well signify an earthquake
the size o~· the great 1906 San Francisco earL"lquake or
the 1964 A1a~ka en=thquakE:. After the announcement of
the Southern Calif.or.nia uplift, some events occurred that,
at least fot· the balance of 1976, contributed strongly to
the com·iction that a severe earthquake was imminent in
Los Angp.1es county. Indeed, the UCLA field survey of
1,450 adults in Los Angeles county, conducted primarily
in February 1977, indicated'that almost half of the

*These observations are based on research in process under
a grant from the National Science Foundation, ENV 76-24154,
Ralph H. Turner, Principal Investigator; Joanne Nigg,
Denise H. Paz, and Barbara S. Young, Coinvestigators.

214



populace believed that a damaging earthquake probably or
definitely would occur there within I year. l

Most of my comments here relate to the characteristics
of the media and their handling of earthquake news. I
will conclude, however, with some comments on audience
response to the media.

Characteristics of the Media and Media Handling of News

Medium Identity and conce~tions of Responsibility

Early in our investigation, in the course of discussions
with media representatives, we were impressed by the fact
that most media editors are governed by a high degree of
respor.~ibility concerning what they report, how they report
it, and what the effects of their reporting are likely to
be on the public. On the one hand, they feel a strong
sense of responsibility to arouse the public from its apa~~y

and unawareness, while on the other, they are seriously
concerned lest unwise and ill-considered items stir up
1~appropriate ~ublic responses. This sense of responsi
bility appe"rs gl:"ounded in the sense of identity that each
television station or network and each newspaper develop.
Ihu~ a newsp~pp.r like the National Enquirer, which is sold
at supermarkc"t checkout counters, relies on sensati.onali1'lt
identity fur its sales and has a totally different concep
tion of responsibili.ty from establishment press, televi.sion,
and xadlo.

On the basis of a detailed monitoring of news reporting
by Bix majer newspapers in the Los Angeles area for a 3
year period (1~76-78) and a less intensive monitoring of
television and radio coverage of earthquake news, we have
been generally impressed with these media's highly respon
sible news tr~aL~~nt. If these media have erred, tr.ey have
erred less in the direction of sensationalism than in the
direction of \mderplaying threat and rumor. There are some
exceptions, which will be mentioned, but that seems to be
the general practice.

Research is needed to discover how each unit of the media
develops its special sense of identity and accompanying

lR. H. Turner, et. a1., Earthquake Threat: The Human
Response in Southern California (Los Angeles, California:
University of California, Institute for Social Science
Research, 1979), p. 39.
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sense of responsibility, how these concepts are modified
in response to changing events, and how they are applied
in particular instances. The following comments, based
on our research, relate to this general question.

1. The media's sense of responsibility is most directly
reflected in decisions on what to report and what not to
report. The record we kept indicates substantial differ
ences among the newspapers and television channels in what
they report. To some extent, the differences are merely
a function of personnel. For example, ABC television in
the Los Angeles area has a popular weatherman who happens
to be interested in disasters and who therefore features
an exceptional an~unt of disaster coverage. The Los
Angeles Times has an outstanding science editor who covers
earthquake matters to a degree not approached by the other
papers, radio, or television. Beyond such idiosyncratic
consideration, however, the element of resronsib~lity

clearly enters in, and our research suggests two areas in
which media responsibility affected r~pnrting.

Three important rumor waves occurred at di!:fcrent times
in 1976. The waves involved widespread disseminati.un of
rumors about supposed earthquake pr~dict.icns, as ihdicated
by large numbers of calls to Caltech, the URCS, and other
possible information sources. In general, the media chose
to disregard these rumors. This dec1sion ~as ~learly made
on the grounds that the rumors lacked s.ubstantiation and
that the media's ai.ring them o,7ould lend cr~dj.bility. At
tile same tin~, ~~e media's decision to .lgn0re +b~se wide
spread rumors rather tilan to treat them a~ ~vent.s, and
th9ir later decid:,n to subject them to amue:inq a."!d critir;al
discussion, may ~erhaps have been counte~productiv~. A
substantial minl)rity of the population believe t.h::.t t:he
scientists, publh~ offlc-ials, and nc\\'s penple know much
more about the pro3pect of E!.:lrthquakea than they are will··
ing to tell the public--anu that responsible public leaders
are withholding information indicating that ~wful things
are going to happen, for fear of the conseq\l~nces. By
ignoring rumors rather th&l airing them and presenting
authoritative contradiction, the media may have fostered
the conviction that valid information was being wit~~eld.

The entire question of what constitutes responsible media
treatment warrants thorough exploration.

In late November 1976, through some peculiar coinci
dences, NBC television and radio became impresseu with a
man named Henry Minturn, who falsely represented himself
as having a Ph.D. in geophysics and who claireed to have
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successfully predicted a large number of previous earth
quakes. Minturn issued a specific prediction for an earth
quake in Los Angeles on December 20, 1976. At first, the
other media ignored this announcement, but once the Minturn
phenomenon had reached remarkable proportions, most of the
media began to take note of it. Generally, they followed
the lead of the Los Angeles Times, which presented a care
fully researched report totally unmasking Henry Minturn
and his supposod methods. An important feature of the
Minturn phenomenon, however, was the populist sentiment to
which it appealed. Henry Minturn appeared to be able to
employ relatively common sense methods without extensive
funding and equipment and incomprehensible scientific theo
ries. The fact that the leading establishment media ini
tially ignored Minturn may well have confirmed in the
public's mind th~ image of Minturn as a Don Quixote or
Sister Kenny, bringing truth that was resisted by the estab
lishment.

2. A second theme we find in media treatment of news
about a prospective earthquak~ is a concern with protecting
~~e public. Newopaper, televis10n, and radio aditors are
anxious to avoid any reporting that may pr~duce mass panic
or other undesirable r~sponses. Most media repres~ntatives

share the popular misconceptions about the likelihood of
mass panic in response to prC'vo-::ative announcement£.. '!J1is
protective cor.cern is evi.dent. i.ll the way in w:dch the news
media typicall~ report accounts of predictions or neRr pre
dictions of doJnl3ginq earthquakes. Al!tICJst invariably, the
establishment ~edia combine warnings with reassurances that
tend to und~~~ine the seriousness of the threa~ that is be
ing discussed. To what extent that practic~ leads the public
to discount the prospect of danger is uncle~r.

Our survey of the public revealp.d that people dre\>- d1ffer
ent ccnclusions from the earthquake predictions and near pre
dictions that came from scientific sour~~s as compared with
predicticns ~!d n£~r predictions from other SOU4ces. In
general, tile earthquakes that people envisage on the basis
of carefully qualified scientific annowlcements were of
less intensity {ir.volving less propel ty damage and loss
of life) than those they envisaged on the basis of non
scientific sources. 2

National television and radio officials &ld local sta
tion officials appear to differ consi.derably in their ass
essment of responsibility. In the course of our

2Ibid., p. 32.
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investigation into the Minturn affair, local TV and radio
personnel insisted to us off the record that the network
PeOple (based in New York) had decided to accord Minturn
a high degree of credibility over the objections of local
news people in Los Angeles. The latter believed they were
in a better position to understand the phenomenon in ques
tion and to assess Minturn's credibility and the effects
of publicizing his views. The Los Angeles people believed
that the national network personnel were less sensitive
to the potential consequences of giving credibility to an
irresponsible prediction in Los Angeles. Whatever the
merits of this argument, local and national news editors
doubtless differ on occasion with respect to what is news
worthy, and their differences obviously reflect different
concepts of responsibility and differing degrees of sensi
tivity to local concerns.

3. Finally, any assessment of responsibility must be
made in relation to some assumed time span. An announce
ment that is responsible when viewed in a longer time span
may be irrespon~ible when viewed in a shorter time span,
and vice versa. It may sometimes be necessary to stir
peopl~ to a considerable state of agitation in order to
get thenl to prepare for threatening events. The major
newspaper and television and radio netw()rks appear to em
phCt.siza a very 3no:r:t tilne spa~. The media al:'E:' constantly
analy~ing th~ir ~pact, daily and weekly, with the result
that any short-term discontent, disorder, or public anxiety
~lat can be attributed to an announcement from thg media
leads to Ml i~eJiate Icassessment by the media of their
news r~porting. If such constant self-examination does
exist, it may well dEtract from the media's ability to play
an efiective part in encouraging long-term preparat~~n for
disaster.

In imple.'T,cntin", thtdr conception of !:esponsibility, the
media depend on constant feedback. I believe we have too
little understanding of the nature of this feedback and
how it is interpreted and evaluated. Again, I can merely
offer some suggestive illustrations.

Media personnel in Southern California generally eval
uated tile widespread publicity given to Henry Minturn's
prediction as a major fiasco. As a consequence, the media
subsequently appear to have downplayed or even suppressed
earthquake news that would have been freely publicized
prior to the Minturn affair. Some media representatives
clearly sensed that the public was fed up with hearing
about earthquake danger 1 moreover, many news editors
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believed that their own careers might be in danger if
they were to make the same mistake that the news editors
responsible for publicizing Henry Minturn made. The re
sult, then, has been a period of great caution. In one
set of our interviews, we specifically inquired whether
people felt that there had been too much, not enough, or
just about the right amount of coverage of five different
types of earthquake news. The answers surprised us-
overwhelmingly, people felt that there had b~en too little
coverage. 3 Thus the media editors appe~ to have been
quite wrong in t..'leir judgment that the public was uninter
ested in earthquake news. The question then is, What feed
back led the media to embark on the policy of restricting
news coverage of earthquake-related matters?

In assessing feedback, it is important to know the
extent to which feedback may be distorted hi projec~ion.

In this case, did media representatives project their own
preconceptions on the public, rather than open-mindedly
gaining a true understanding of public response?

Another que$tion concerns the extent to which m~dia

representatives are overly sensitive to comm'mications
from vocal minorities. We already have abund~lt evidence
that the scientific community grossly misjudge,l the public I s
.response to Caltech Professor James Whi tCO!T'l; I::; !lear pre
diction of an earthquake. Because the Calt-"ch telephone
lines were swamped with calls and becal1se on€\Tc.:::ife:t.-ous
Los Angeles councilman declared that the city should sue
Caltech and Mlitcomb for d~ge to property values of his
constituents in ~he San Fernando Valley, ffi~'Y eaLrh Rcien
tists became convinced that the whole population was highly
incensed about the Whitcomb announcement. In fact, a study
of city council p:t"t)ceedings and our own Slir\7ey of public
attitudes indicate that these protestations came from an
almost trivial minority and were in no sense indicative
of the general public res~~nse. Nev~rL~eles~, we suspect
that the media generally depend on this kind of feedback
in assessing whether they are acting responsibly or irres
ponsibly.

Newsworthiness

TO retain their audiences, radio, television, and newspapers
must, of course, make their reports newsworth:', and to
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varying degrees these reports must seelO timely and enter
taining. A second general research area is the way in
which these inherent media requirements affect the communi
cation of disaster warnings and educational information.

As Robert Park long ago indicated, currency is the most
important criterion of news. 4 This fact is dramatically
indicated by the way in which the media drop stories with
out bringing them to completion. After belated but exten
sive coverage of Henry Minturn's predictions, for example,
very few of the media made any commentary after the pre
dicted earthquake failed to occur. Instead of completing
the story and making an assessment after the prediction
had fail, the media simply dropped the matter. As a re
sult, we found some months later that many people were
still unclear as to whether Minturn's prediction had failed,
come true, or :remained in the offinl]. Similarly, Professor
Whitcomb's near prediction received extensive coverage,
but most of th6 media ignored his announce~ cancellation
some months later; even the Los Angeles TiTTl€s hi.d the story
on the back pages of the fi~st secti0n. It is also very
difficult to find reports of the outcomes of city council
and other gov~rnm~nt discussions of ear~~q~ake safp.ty
issues once decisions have been postponed and publi.c inter
est has lagged. It seems likely that this tendency on the
part of the rnc:di a not to foLLOI'1 ;:;ventsth:coug!l to tlHil:
completion facil.itates the uevf~lor!llent ane'! p.a:cs; stence of
public misconc~ptions, which, in turn, affect respon~es

to later warn~ng~.

The mEdia's concern with c~rr~ncy is als0 reflectt::d in
the way sto~ies on topics related to cu~rent news ar.e pro
duced. At tt'c tin.e whet" the Minturn predicLion was current,
~~e establi~hThent m0dia, while trying systematically to
ignore Minturn, non~theless felt it appropriatp to take
advantage of the aroused interest to pr~~cnt other materials
r~lati.ng to Pen: t.hquakes. For example, one of the major
tele7ision stations asked me to participate in a 5 minute
interview on prime-time news to discuss preparations people
should make for :l possible earthql.,ake. It was agreed that
no reference whatevet would be made to Minturn's prediction.
Yet choosing that time to review on TV the kinds of earth
quake preparations people should be making may inadvertently
have had the effect of lending credibility to the one clear
cut prediction in the public arena at the time.

4R. E. Park, "News as a Form of Knowledge," American
Journal of Sociology, Vol. 45 (March 1940), pp. 669-686.

220



Another question relevant to the currency of news is,
Just what does make an event? In our news monitoring, we
have been struck by the extent to which developments in
earthquake prediction are reported at the time of national
acientific meetings and the like. Often, what is reported
ia not new and could just as reasonably" have been reported
6 months earlier or at any other time; yet somehow a meet
ing of experts is a newsworthy event, and information that
is not news at another time suddenly becomes news. 'Ibis
phenomenon suggests the need for an investigation of the
way in which particular occasions turn relatively timeless
considerations into current events and current news.

Another feature of the media's news treatment is the
elementary level at which all presentations must be made.
'lhis matter is of particular concern when it comes to re
porting such technical subjects as the grounds for earth
quake prediction. The media tend to start every presentation
as if the audience knew nothing--which, of course may be a
correct assumption. The result, however, is repetitious
treatment of the same points. Commitment to t.his kind of
pzesentation leaves the media little opportunity to develop
understanding of complcxities--except in the relatively
comprehensive newspaper accounts that are probably read
in full by very few people.

TP.levision and radio pr.ofessionals apparently ~ttribute

a very limit.ed attention span to the public. Even in the
occas~ional hour-J~n9 special, the media tend to jump
fairly quickly £%011\ one topic to another. Similarly, in
the typi cal television and %"adio interview th~ r.t':)derator
asks a question, cuts off the speaker after a brief answer,
and jumps to quite another qU~stion. If the actual inter
view is not l,,:oJlducted in this way, the interview is almost
ce1tain to be put toq@ther in this fashion when it appears
on television or. radio. Most of us have had the experience
of being intervip-wed for 15 minutes or a half hour and
then having a 1 mi~ute spot made for the interview, with
brief excerpts from our remarks being presented and ques
tions dubbed ~tat are different from the questions asked
in the ori.ginal interviews. The consequences of this
assumption of limited attention sPan on the part of the
public are certainly worth investigation.

Finally, considerable attention has been given to the
media's characteristic tendency to entertain. The trans
formation of television news from strictly news reporting
to a kind of entertainment in recent years has been widely
noted. Just how this transfortnCltion affects what gets
communicated about the prospect of a disaster still bears
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careful investigation.' Two possible implications come to
mind. First., careful reading of the news reports concern
ing Henry Minturn and careful monitoring even of the broad
cast media reports indicate generally that the media's
intention was to cast aspersions on Minturn. Nevertheless,
in the effort to make Minturn interesting and entertaining
to the public, the media appear to have presented the story
in such a way that many readers and listeners missed the
intended interpretation. Thus the attempt to entertain
and attract interest may have led to a mode vf communica
tion that enhanced Minturn's credibility, even though
reporters and news editors themselves did not believe in
his prediction.

A second example of how the media's attempts to present
the news entertainingly may distort its impact is evident
in the media's tendency to use either extrp.mp. or amusing
examples to illustrate the possible impact of a disaster.
The extreme examples appear to the typical auditor or
viewer as personally inapplicable, while the amusing inci
dents tend to diminish the seriousness of the C'Tent. In
both cases, the effect of the entertainment app~o~ch is to
lessen the relevance and seriousness of the nC"Lllal threat.

other Featur~s of the Media

Several other characteristics of media covcr~9c that may
have effects on the treatment of the PT.OSp~~t of di~aster

also are suitable !';ubjects for n~3earch and investigation.
Much media co"oerage of disasters is characterized by a

remarkable lack of continuity. This problem sterns in part
from the fact that different reporters or editors are as
signed to the Si1.."l!e story at differenttitllss, ;md all tend
to take up the stcry midstream, without having time to
relate their work to previou:;; :t:eporting. In my own ex
perience of being interviev/ed by l:e'port~rs, with one or
two notable exceptions, nearly all of th~ people who inter
viewed me were taking up the topic of earthquake prepared
ness or earthquake prediction for the first time and were
not even familiar with the standard sources. In fact, on
occasion I have informed media representatives of a special
feature on the topic that had been done by the same radio
or television station at an earlier time, of which they
were quite unaware.

Along with a lack of serial continuity, there also is
a lack of coordination among reports that deal primarily
with different topics. For example, the Los Angeles Times
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has dealt very responsibly with the need for earthquake
preparedness, has supported the legislative measures to
implement safety procedures, and has presented careful
reports of significant advances in earthquake prediction.
However, a story in the same newspaper about the current
school busing controversy bore the headline "Quake Rules
Peril City Magnet Schools." 'I1le implied message of the
article was that one of the more constructive approaches
to voluntary achievement of integration was being subverted
b¥ some earthquake regulations that forced the magnet
school to abandon its building. The newsman responsible .
for writing this story, of course, knew nothing of earth
quake preparedn~ss, and there was no effort to reflect in
his story the knowledge that was available in other depart
ments of the Los Angeles Times.

OUr investigation and other researchers' have demon
strated cleCtrly that the general public fails to comprehend
many scientific concepts such as probability a~rl risk. It
is also well known that the public tends to combine a
respect and a~e of science with considerable belief in non
scientific conc~pts and prophecy. An important question
i'S, How sho:.lld the me~ia deal with these problp.ms? w~ have
heard news programs in which the newscasters ridic~led the
scienList's carefully qualified statement~ of probability
and his unwillingness to guarantee certain consequence~

or to state categorically elat a g5ven theo~' Wus or wa~

not true. Insoie\r as that attit~ud"" of rid~.Gul.e Stlpport~

a more pr:i.rniti\~e tYfe of folk thinking, the media, ('It

course, C're not: E'ffectively preparing people to appreciate
Lhe nature of scientific thought.

The popuJ.a:r. film Earthquake provides a good exanliJle of
the way in wh~ch the media support the popular tendency
to respect both s.:::ientific and nonscientific thought. The
film shows a sC'cmE: in which the great earthquake is pre
d:1.cted on the :basis of scientific e'lidenc:e in a lahoratory i

that <=;cene is follo\ied by another in which .! girl forecasts
great disaster through the cutting of cards. In that fash
ion, the motion picture lends credibility to the notion
that both scientists and nonscientists can foretell the
future. I think we still have much to learn about the way
in which the media can and do deal with the discrepancies
between scientific and nonscientific thinking. Acquiring
such knowledge is important if the public is to comprehend
such ideas as probability, risk, and cost-benefit ratios-
ideas that the public must understand if it is to take
advantage of scientific knowledge about impending disaster.

Finally, various newspapers and radio and television
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stations appeal to different constituencies, and on this
basis they give a different kind of news coverage. We
need to know more about the effects of the constituency
on the coverage. In our investigation, we have system
atically compared the treatment of earthquake topics in
Southern California's leading Spanish-language newspaper
with treatment in the major English-language newspapers.
The SPanish-language newspaper, which is the sole news
paper read by a considerable proportion of Mexican-Americans,
totally ignored news of the Southern California uplift
and generally downplayed news of the local earthquake
threat. The same newspaper was filled for weeks with
stories of the Guatemala earthquake. Clearly, the paper
tends to focus on the broader Latin scene rather than on
the local scene. In contrast, the San Fernando Valley News,
the major newspaper serving the impact area of the San
FernandO/Sylmar earthquake, gives considerably more atten
tion to earthquake topics than other newspapers do and
seems to give a distinctive slant to earthquake news.
Similarly, certain of the independent television stations
have featured the religious prophetic and secular prophetic
t~eatmcnt of earthquakes, whereas the major network statiol1S
have scrupulously ignored these kinds of sources.

A~ldi~r.ce Rc~poJl~e to the Media

I shan mention or.ly briefly some of the questions that:
seem to be impor~ant with respect to audience response
becausp these subjects have been more widely re~ear~hed.

Our investiga~ion has shown that individuals seem to
have only a rather vague and limited awareness of the
media's many predictions and announcements concerning the
earthquake prosp~ct. More people were convinced that
there would be a damaging earthquake than were able to
specify pa:.-ti:::ular predictions, announcement~, or cautions
that led them to this conclusion. 5 Apparently, thEm. the
public response to media treatment is not to recall spe
cifics or details, but rather to gain a general impression
about ~at is in the air and what is expected to happen.
As a consequence, the public cannot sp~cifically relate
information such as the report that James Whitcomb was
canceling his near prediction to its own general convic
tion that there is going to be a serious earthquake. The

STurner et al., op cit., p. 43.
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relationship between general impressions and specific
information merits further investigation and may have
serious implications for the effectiveness of the media's
disaster preparedness and news presentations.

Researchers have much mOre to learn about how audiences
differentially evaluate the authenticity of the cautions,
advise, and forecasts concerning impending disaster. Our
own investigation shows that most of the scientific and
prophetic announcements are properly identified as sc~en

tific and prophetic by people who remember them. Many
announcements that are not actually from scientific sources,
however, are attributed to them. Moreover, if we compare
the announcements that are taken seriously with the an
nouncements that are not, the media treatment of t~e an
nouncement appears to have a substantial effect beyond
the source to which the public attributes the announcement.

A popular radio program it:em is the ciill-in or talk
show, in which a glib master of ceremonies iWTL.:es the
public to telephone in and the.n carries 'om comrersations
with the callers. Many such talk sessions in Southern
California have been devoted to earthquake issues. The
people whQ call in appear to include a disproportion of
the a'Jitated, reaching some tir:<2s even to the lunatic
fringe, and are therefore not believed to be )"('presenta
tive of the public. To what. extent 'the p:.:hlic vje\'!s these
shows as pure am-.:sement or take~ thero se:nousJ y we do not.
know. There is clearly a world of discourse going on here
that we know lit:t~le about and whose conseqllences we under
stand very little.
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CHAPTER TEN

HUMAN RESPONSE TO EARTHQUAKE THREAT IN

SOUTHERN CALIFORNIA

This chapter consists of the statement prepared for presentation at

the Mexico-California Symposium on Earthquake Hazards in the Internation Border

Region, September 6, 1979. The statement will appear in the published

Proceedings of the Symposium, 1980.

Preceding page blank
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HUMAN RESPONSE TO EARTHQUAKE

THREAT IN SOUTHERN CALIFORNIA*

Ralph H. Turner
University of California, Los Angeles

In 1974 and 1975 the public was made generally aware that scientists might

soon be able to predict earthquakes, At the same time, discussion began

over what would happen when a prediction was released to the public and how

the prediction might be handled most effectively so as to insure a constructive

public response. Efforts were made to think about this problem by analogy to

our experiences with other types of disaster warnings, because we had no

direct experience with earthquake warnings. Then in February, 1976, the

United States Geological Survey announced the existence of an extensive

uplift along the southern San Andreas fault. While no one would go so far as

to predict an earthquake on the basis of this evidence, scientists explained

that such uplifts had, in the past, preceded earthquakes. If indeed this

uplift did signify an impending earthquake the destruction and loss of life

could be extensive. Announcement of the Uplift, while certainly not a true

prediction, was the nearest thing to the prediction of a potentially destructive

earthquake released to the United States public. It seemed important to study

the actual public response to this announcement.

Two months later Dr. Whitcomb of the California Institute of Technology
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made an announcement that was variously interpreted as a prediction or an

hypothesis test and which added to the sense that a severe earthquake was

in the offing. Near the end of the same year the mass media gave wide publicity

to Henry Minturn, a man who represented himself as a geophysicist, who

predicted an earthquake for December 20, 1976, in the Los Angeles Region.

The upshot was that 1976 was a very busy year for the southern California public

so far as near predictions of earthquakes were concerned.

Midway through 1976, we began a program of research to study the public

response to the widely announced earthquake threat. We attempted to determine

the extent of public awareness of the earthquake threat, the credibility

assigned to various kinds of forecasts and near predictions, the extent of

fear and concern over the earthquake prospect, how people received and sifted

information, how receptive they were to receiving more information, to what

extent they had faith inscientific predictions and to what extent they

believed in nonscientific forecasting of earthquakes, what they thought public

authorities should be doing, and what they were doing to protect themselves.

Beginning in mid-1976 and ending in January, 1979, we gathered three

kinds of data. First, we attempted to monitor the treatment of earthquake

topics in the media, so to get an idea of what the public is exposed to.

Second, we tried to get a record of organizational responses in Los Angeles

County and also any sign of grass roots organization to cope with. the

earthquake threat. And finally, the largest part of our study consisted of a

series of surveys of popular attitudes an4 understandings.

The first survey, involving 1450 people, was done in February, 1977,

approximately one year after the announcement of the southern California

Uplift. We followed up this survey with panel interviews at intervals of five

to six months to the end of 1978. We also prepared for several contingencies,



230

including a large or small earthquake, cancellation of an earthquake warning,

and intensification of warning. Only one of the contingencies happened.

There was a small, but nevertheless substantial, quake in southern California

on New Year's Day of this year. Just a few days later we were able to conduct

telephone interviews with about 500 people. lJe asked how they interpreted

the earthquake and how they related it to predictions, near predictions, and

forecasts they had heard. We have a partial report of the findings, entitled

"Earthquake Threat" which is available to people who are interested. Today

I will review some of the findings from this report, and some additional

findings that we have developed since the report was prepared.

First, to what extent does the word get out to people? One year after the

announcement of the Uplift, 41 percent of the people hadn't heard about any

kind of "bulge in the earth near Palmdale." The remaining 59 percent

who have heard includes 16 percent who didn't understand that the UpHft might

be the sign of a coming earthquake. So we get down to essentially 43 percent

of the people who a year after, had heard of the Uplift and understood that

it might be a sign of a coming earthquake. We also asked people: if it were a

sign of a coming earthquake, did they think there would be damage where they

lived? We are raising the question here of whether it was relevant to them.

We are now reduced to 25 percent of the populace who have heard of the Uplift,

understood that it might signify an earthquake, and seen it as relevant to

their own personal safety. That's a rough indication of how well the word gets

around on a potentially grave matter that was extensively and repeatedly

discussed in the media over the period of a year.

We also asked people about various predictions, forecasts, and cautions

they had heard,in the past year. Most people were able to tell us about one such

announcement that they had heard, and a few people were able to tell us

about more than one. What kinds
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of announcements did they tell us about? What had they heard and what did

they remember? The greatest number mentioned what we call pseudoscientific

announcements. There were chiefly announcements by Henry Minturn, the supposed

geophysicist, and the very popular view that some day soon much of California

will break off and fall into the Pacific Ocean. Those seemed to be the widely

known views. Next most often people remembered vague and general sorts of

warning announcements. Only 15 percent were able to specify any kind of announce

ment from a scientific source that they remembered. Even fewer, fortunately

only six percent, specified what we call prophetic forecasts--by seers and

religious prophets. Of all these announcements only about a third were taken

seriously.

So you see, the people are in an environment in which they hear a

great deal, but what they are hearing is relatively vague and nonspecific.

Much of it is nonscientific, but is frequently mistaken for scientific.

It is interesting that even though we get down to only 30 percent of the people

who can remember any kind of forecast or near prediction that people felt

merited serious consideration, when we asked them if there was going to be

a damaging quake in the Los Angeles area in the next year--a relatively short

time period--43 percent said "probably" or "definitely." So again, awareness

of the imminent prospect of a serious earthquake is more general than the memory

of any specific announcement that people have heard. There is a sort of general

earthquake expectancy.

This conclusion was reflected further when we asked people in November of

this past year about their interpretations of the nearby Santa Barbara earthquake.

A considerable number of people felt that the Santa Barbara quake was a sign

that "the big one" was on its way for Los Angeles. Subsequently, after the

small New Year's Day quake, an even larger fraction of the people felt

that "the big one" was on its way. So we find people interpre1:ing everything
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that happens as a further sign supporting the expectation they have for a

quake.

We wondered to what extent people believed in scientific predictions.

Here we found that 42 percent of the people actually felt that scientists

could predict earthquakes fairly accurately now. I doubt that most scientists

would endorse that view, so if anything, the faith is greater than is justified.

An even greater 84 percent said that scientists would be able to predict

earthquakes accurately in the future. There is a high degree of faith in

science.

However, many people also believe in various kinds of nonscientific

forecasting of earthquakes. We looked at belief combinations and found that

the majority of the people--55 percent--believed that scientists can or will

be able to predict earthquakes accurately and also believed in some sort of

nonscientific forecasting. What we have to understand is that while there is

great faith in science, the people are not going to put all their eggs in

one basket. Many will still look to seers, amateurs and nonscientific fore

casters as well as to scientists.

Generally speaking, people admitted a rather intense fear of earthquakes.

On the other hand, when we asked them about the problems and concerns that

they had, they didn't spontaneously. bring up earthquakes. The earthquake

problem has a fairly low priority among more pressing daily concerns, and is

a source of anxiety principally when it is brought to their attention.

We were quite surprised to find that most people felt that media coverage

of earthquake topics was quite insufficient. They wanted more coverage and

they wanted more information. Contrary to the widespread assumption that

people want to be sheltered from potentially disturbing information about

earthquake threat, people wanted to hear more. Their feelings about the release
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of actual predictions were somewhat more mixed, however. If scientists

are almost completely sure of themselves, then the public overwhelmingly

wants the predictions released, without any delay. But when we asked about

a prediction to which scientists assign a fifty percent probability of

occurrence, the majority of people were somewhat doubtful about having it

released. If it were to be released, they would prefer to have it held back

for a while, and not released too far ahead.

There is a good deal of fatalism about earthquakes. Many people feel

there isn't much to be done about the earthquake threat. However, that fatalism

is much stronger with respect to the general consequences than the specific

consequences of earthquakes. The majority of people believe that no matter what

we do, earthquakes are going to cause a lot of damage and death. But on the

other hand, most people believe that there are things that they can do for

themselves so that they won't suffer the ~ull brunt of the disaster. So it's

at least encouraging to realize that most people feel that something can be

done.

Generally, people are most aware of the danger that comes from unsafe

structures and the danger from being located on or near an earthquake fault.

They seem almost unaware of the danger from the possibility of dams collapsing.

For some reason or another, even though people in Los Angeles lived for days

with the threat that the Van Norman Dam would break in 1971, that eventuality

doesn't seem to have penetrated their consciousness as a real danger. When

we compare the attitudes of people who live in the potential inundation

areas beneath dams with the rest of the community, there is no greater

awareness of earthquake threat and no greater concern for earthquake preparedness.

Relatively few people have made any specific preparations for themselves

and their families, with the exception that in about half the households
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with children, adults say they have instructed their children on what to do

in an earthquake. Generally speaking, greater awareness of the earthquake

threat goes along with more personal preparedness. It is also true that more

fear and concern seems to be associated with more preparedness, but that is

true only up to a point. When people become extremely fearful, they tend to be

less well prepared. There is a constructive level of fear and concern wheich will

lead people to make preparations, but a more extreme level of fear and concern

tends to be immobilizing. We need to bear this principle in mind as we try to

create awareness.

We found that people who live in the 1971 San Fernando Valley earthquake

area show greater awareness of the earthquake threat and greater knowledge

than people in other parts of the county. But that awareness seems to apply

only to the people who lived there when the 1971 earthquake occured. The

newcomers into the area have not been infected by any imperative local concern.

So the recent destructive quake has not had a lasting effect on the community

except through the memories of individuals.

We have also made a rather extensive comparison of the attitudes of

Blacks, Mexican Americans, and a White Anglo control group. There are quite

extensive differences and these differences are not reducable simply to socio

economic status. They are clearly cultural differences. In many cases, the

Mexican Americans and the Blacks are the most different, and the White Anglos

are intermediate in their characteristics. There isn't time to go over those

differences, except to point out that people dealing with communities

containing large Mexican American and Black populations should take account of

the rather different patterns of communication, awareness, support systems,

tendencies to believe and disbelieve, trust in government, and matters of
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group concern that will effect response.

Finally, by comparing our original survey with the later panel surveys,

we secured evidence on stability and change in these attitudes. There is

a very important question of what happens when you have a relatively long term

alert like this with an early build-up of concern. ~fuen nothing happens after

a few months or a year or more, does a reaction set in? Is there a false

alarm effect?

Most of the responses and attitudes we looked at were relatively stable

and did not change much over the two years that we followed them. The extent

of awareness of the Uplift remained rather steady, and it appeared that versonal

and household preparedness was rather stable. Tbere was however, a substantial

drop in the number of people who expected a serious earthquake within a year,

and there was an increase in the reluctance to have uncertain predictions

released to the public. Both of these changes are consistent with "7hat we

might expect when people are waiting and waiting and nothing happens. However,

all of this change happened in a very short period between February and August

of 1977, with rates remaining steady thereafter. So these changes do not

fit the pattern of a steady loss of confidence over time.

We also have a strikingly opposite observation. Throughout this two

year period, there was a steady increase in the extent to which people believed

that scientists could predict earthquakes accurately. This observation runs

quite contrary to the notion that people should have been increasingly

disillusioned as they waited and waited for a predicted earthquake to occur.

Apparently, the continuing attention to these matters by the media has

increased the general awareness of earthquake prediction and the general

faith in the possibility of predicting earthquakes.
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In sum, the two year period of waiting does not seem to have lessened

the public disposition to respond in case of a credible warning of imminent

earthquake danger.

We were curious as to whether the emphasis on government economy associated

with the discussion and passage of Proposition 13, to limit property taxes,

would have had an adverse effect. In our early surveys, people overwhelmingly

looked to government to take the lead in dealing with earthquake hazard, and

overwhelmingly end0rsed the the spending of even large sums of government money

on reducing earthquake hazard. So we asked people, after the Proposition 13

vote, if they now thought the right amount, too much, or not enough money

was being spent on earthquake safety. The majority of people said there was

not enough government money being spent. Now this was just a few months after

the majority of them had voted for Proposition 13" to cut taxation. We then

asked if their views had changed as a result of Proposition 13. Most of them

said they had not. Those who said their views had changed generally said

they now believed that more money rather than less money should be spent.

In general, then, changes that occurred over this two year period seem

mostly to have been in the direction of maintaining a modest degree of

earthquake readiness rather than in the direction of eroding support for

earthquake safety. In balance, these findings are moderately encQurag~g about

what the effects of long-term warnings might be.
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