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SEISMIC SEA-WAVE WARNING IN CRESCENT CITY,
CALYFORNIA AND HILO, BAWAIX

Intyoduction

Following the March 27, 1964 Alasks é::hqu&e. a seriss of
seismic sea-waves spread across the Pacific Ocean. This resulted
in massive destruction, loss of life and injury {n Crescent City,
California. In Hilo, Bawsii, on the other hand, little property
damage occurred, end there were no deaths or injuxies. There is one
obvious explanatiomn for the difference iw outcome in the two communities~-
considerable wave action occurred in Cregcent Gi;y following the earth~
quake, while in Bilo there was only mild wave activity and omly a slight
change in the ocean level., However, the eviéenée indicates that even
{f Hilo had beem subjected to the violeat wave action which hit Crescemt
City there still would have been little or mo injury and loss of life
due, to & large extent, to the implementation of warning techniques

‘ conceived , zlg-/

and procedures which had been fverked-sut before hand. How eser two
coastal commmities within the same. natiem differ so remarkably in
their response to threats of seismic sea-waves?

In this paper, we will attempt to answer this question by anmalyzing
the warning process and community responses ko several seismic seg-
wave emergenciee, We will also comsider some of the problems that
local officials fa;:e in attempting to carry out their responsibilities
during such emergencies, Data on which this report is based were collected
on field trips by Dr. William Anderson, Professor J. Eugene Haas, and
Dr. Daniel Yutzy of The Ohio State University's Disaster Research Cemter.

The field trips were made to Crescent City during April, 1964, Februaszy,



1965 and March, 1966, and to Hilo fm March, 1966. Dita were secured
through tape recosded isterviews with publie otficiais and scientists;
also, relevant documentary information was acquired from e variety of
public and private sourcea. The events which will be relevant to our
discusaion are as follae_s:

at Cal : Hilo, Hawaii
March 27-28, 1964~-~Seismic sea« May 23, 1960=<Sefsmic ses~-
wave alert followed by disacter. wave alert followed by disaster.
February 3=4, 1965~=Seismic sea- March 27-28, 1964~«Sefsmic sea~
wave alert not followed by wave wave alert followed by only
impact. slight wave damage.

We will begin by di&cussing disaster warning in a general, or some~
what theoretical sense, i.e., as a process. This t;ﬂl be followed by
a brief discussion of the March, 1964 alert and disaster in Crescent
City, which will then be eompared with the Febm:yi, 1965 alert in -
that community. In the concluding section, some comparisons will be

made between warning patterns end procedures 1n.H_ilo an;! crescent'mty.'

Harnine 8s a8 process

In this paper, disaster warning i3 conceived as 3 process. That
ie, it £s vieved as :m_is'ting of a number of inter-related activities
and procedures iu which a variety of groups, orgenizations, and indivi-
duals become involved. This is not offéred as a particularly new con~
ceptualization, for & number of social scientists have anslyzed disaster
warning in a similar feshion before.z

Disaster waraing conceived ino such a "mnner underscores the inter~
dependence of the various activities which comprise it. Thus, we become

sware of the possibility that an inadequacy, or breskdown, in @ certain
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system as & whele. And eimflarly, a modification im ome gspect of
& warsing system may, imdeed, vesult in change im another part of it.

The desired cempequence Or output of s warning system is, of course,
a successful public respomse. A respouse which, giveam the éc:euthl for
destruction end digruption of a disaster agent, allows for the maximum
preparatory, pratective behavior on the part of those who ﬁside in the
target area. Such a Yesponse would seem to occur omly to the degree that
each of the parts of a mming system makes an a‘dequaté contribution to
the proces;.

A disaster ggeat is disyuptive to the normal processes of & commmity

.lté’the extent that it destroys lives and property, sad creates new and

upusual demands with‘ which the comunity'a institutions and groups must
come to grips. Oftenm, effective warning ﬁ-ill mitigate the impact aA
disaster agent will have on a community. The purpose of warning 13' to
provide g threatened p#pula,tion with critical information regarding...
“(1) the exfstence of danger, and (2) what can be dome to prevent, avoid,
or mininize the danger.” 2 Thus, warming should alert the public to the
poasibility of a radi_eil Mt@eﬁtal nltéritioag as well as provide
information regaxrding what should be the most desizable defensive mea~:
sures to adopt. When these requirements are met, the likeiyixooél éf an
effective public respons_e.,is‘ enbanced. ) | “

Warning represents the beginming u.f. the human adaptation to disaster.
When a perceived crisis and warning net;i;v_i__ﬂe_s are followed by cn actual
disaster, the period of wnrnug can be #iéwed 2s one of the phases of

3

the disaster.” Also, {t meeds to be emphasized that “In certain respects,

the warniog phase is the most important phagse of any disaster. Events

1%
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which occur during this phase determine the magnitude of the impget of
the disaster.'

There are a mumber of steps or activities in the warning procesa.
Ususlly, & mltiplieity of groups and organizations gﬂ.u eventually
play some role in one or more of such activities. Williams sces the
following ectivities or steps fnvolved i{n disaster warning.

1. Detection and measurement or estimation of changes in the

environment which could result i & danger of one sort of

ancther.

2. Collation and evaluation of the inconing fnformstion about
environmental changes.

3. Decisions as to who should be warned, sbout what danger,
and in vhat way.

- 4, Transmission of a warniang message, Or messages, to those
whom it has been decided to wara.

5. Interpretation of the waming messages by the recipients
and action by ihe recipilents.

6. Feedback of informatfon about the imterpretation and actioms
of recipients to the issuers of warning meszages.

7. New warnings, if possible and desirgble, cogtected in terms
of responges to the first warning messages.

The focus here will be upon perts 2, 3, and & of the warning process.
We will not consider to any grest extent the activities snd procedures
involved in the datection and measurement of dissster cues, which in the
case of selsmic waves 1s largely dome outside the local community. And
nefther will we devete much space £0 discussing the response of the
general public to seismic wave alerts. Instead, we will be chiefly
concemed with that segment of the warnisg system which is respomsible
for evaluating imcoming warning data and disseminating such to the public,
so that protective ectioms can be :akeﬁ. Thus, our focus will be upon

the prablems amd activities of locel officiale who have the primary role
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in the evaluative and disseminative phisses of the seismic ses~wave warning

Process.

rch, 1964 nt City Disaster
The United Stetes Coast end Geodetfc Survey aﬁerates an extensive

seismic sea-wave detaction and measurement technological system in the
Pacific from its Honolulu Magnetic Observ§tory, Emergency information
resulting from the detection of possibly destructive seismic sea-waves
is relayed from the Observatory to established warninglocations. The .
California Disaster Office, which has its headquarters in Sacramento,
as the designated initial warning point in ﬁé!iﬁornia, is the :‘e_ci.pient
of seismic information and is responsible for alerting coastal counties
and cities in the state, including Crescent City area. Thus an important
phase in the warning process (detection} is initiated at a considersble
distance from Crescent City. And in the chain of procedures, public
officfals in Czescent City receive authoritative Information from the
C.B.0. in Sacramento which they must evaluate and act upon in terms
of local needs. Such information is received, for the moat part, in’
the form of teletype bulletins. | | ‘

At 11:08 p.m. {P.5.T.), following the March 27 Alaska earthqu#ke, '
the California Vnisaster Office issued its first of two emergéncy bulletins.
The bulletin indicated that it was probablie that a seismic seawwave had

been generated by the earthquske., A second bulletin was isgued at 11:50

‘pom. An estimated time of orrival of a seismic wave was given as 12:00 -

" 8.M. for Crescent City, the county seat of Del Norte Couanty.

The two builetins were received at the éi\iil defense control cente&,

Yocated in the county sheriff's station a2 few blocks from the downtown
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avea. The sheriff and city-county civil defense director, who assume
the major responsibility for alerting activities at the local level, were
notified and arrived at the control ceater by 11:20 p.m.

The sheriff sent his deputies to élert persons in the low=lying areas
af the city after the second bulletin was rveceived at 11:50., They were
still involved in door-to-door alerting when :he first of four waves hit
at 12:00 a.m., the estimated time of arrival. 7The initial three waves
were fairly mild and they did little damage except deposit debris ou the
streets nearest the ocean front, The gecond wave came at approximately
12:40, and the third at about 1:20. The fourth and final wave, which
struck at approximately 1:45, had the greatest impact, and had the first
wave been as severe, there would have been more deaths and injuries due
to the lateness in which alerting procedures had been inftiated., Still,
at least 11 persone were killed, and twenty-nine blocks were damaged.
There was some difficulty in determing the exact number killed since
there were a number of transients in'the area who might not have been
accounted for,

On Pebruary 3, 1965, less than a year after the March 27-28 disaster,
Crescent City had another seismic gea-wave alert, which also followed an
earthqueke in Alaska,: Fortunately, in contrast to the 1964 experience,

a seismic sea~wave was not generated. Nevertheless, since warning pro~
cedures were fnitiated in thz comsunity, it afferded an unusual opportunity
to make some comparative observatiocns. The next section of this paper
will be devoted te a discussion of some of the similarities and differences

between the public response in Crescent City to the 1964 and 1965 alerts.
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Sggg—egggariségg between the 1966 and 1965 response antl public warnings
in Crescent City T i

1. The seismic wave alert of Wednesday, Pebrusry 3; 1965, like
that of March 27, 1964, was due to the detection of an earthquake which
hed occurred in Alaska. In both instances, the UQS,ICOast and Geodetic

Survey felt the disturbances to be great enough that Pacific Coast

:_connunigiea should anticipate seismic waves. Following each of the

eérthquakes, the California Disaster Office relayed this information
byxteletype in ewergency bulletins to sheriffs, chiefs of police and CD
dirvectors of coastal counties and CitieSa. In each instance, Dzl Norte
County and Crescent City officials were smong those notified, receiving
the information at the CD control center, At this broad, oversll level,
the organizationsl alerting procedure was the same in 1965 as in 1964.

2, Ihe first bulletins received at the control center from the
California Disaster Office following the 1964, and 1965, earthquakes
were received late at night, at épproximately 11:08 p.m. and 10:58 p.m.
respectively. This meant that in each instance many of the public |
officials, who have the responsibility for making the important decisgions
in such emergencies, were off duty and had to be reached at home, or
elsewhere. Fortunately, in neither case was it reported thét any of
the key officials could not be reached,

Also aﬁe to thé“latepesg ofvthe.ban during which the beginning of
both alerts occurreé, the waterfront buginess axea of the city was un-
populated except for 2 few bars and motels. Apparently, following the
March 1964, earthquake, many of the merchants sustained ke avy losses
to their buzinesses because they were in their homes outside of the area

and did not learn of the threat in sufficient time to make emergency



preparations. Recalling this esrlier problem, publiic officials at the
control center during this most recent alert decfided to try to contact
every sarchant in his bome, either directly or by telephone. This was
sccomplished well in advance of the 2:45 a.m. estimated arrival time of
the seismic wave. It is reasonable to assume that if waves similar to
those which struck in 1964 had also done so in 1965, property losses
sustained by watgrfront businessmen would not have been as great. For
example, a car dealer thus contacted got additional personnel and drove
all of his cars out of town. He had lost all of his cars in the 1964
disaster. Due to this apparent success and the need to contact merchancs
in their homes during such alerts, public officials anticipated incor-
porating this procedure into their public warning routine. Alomg this
particular line at least, previous experience clearly changed part of
the organizational response in the later threat.

3. PFollowing the March 1564 earthquake, public officials in
Crescent City received :w§ emergency bulletins from the California
Disaster Office, whereas, following the February 1965‘earthquake, three
bulletins were received. The first bulletin rece!véd during the 1965
alert was unlike either of the two received in 1964 in that it was a
preliminary notification. It was sent bcfbre more complete infornntibn
was available from the U.S. Coast and Geodetic Survey to provide local
officials with early notification that a sizable earthquake had occurred.
In Crescent City, this meant that local officials could be contacted
from the control center and advised to remsin where they could be reached
in case further information warranted a fullescale alert. This particular

chingg in the specific procedure of providing early information was highly
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'fuctiml; it meant the availability of key organizational or public

officisls who might otherwise have made plans to lssve the commmmity on

Sthar business.

" &. According to ome high official, 1f information indicating the
estimated arrival time of a seismic wave becomes available, this is suffi-
cient basis for justifying s public declarstion of & state of emergency.
The two bulletins received by public officials during the 1964 alert,
and the final two received during the more recent one were similar in

that information was provided regerding estimated arrival times of

possible seismic waves. This was the basis for a declaration of a

state of emergency. In both instances, moreover, public officials did
not publicly suggest evacuation until after the final bulletinav had been
received. In the 1564 situation evacuation was suggested sfter the second
bulletin, and in 1965 after the third. However, there was little real
delay in the 1965 alert because the third bulletin followed the second
almost ﬁnediately. Essentially this means that the state of emergency
in one sense was really initiated by officials quite distant from the
local scene. This may or may not be the intent of the originating
iource of the seismic wave information, but this is the way the situstion
was defined, at least in Crescent City.

5. Seemingly, there was less hesitancy in declaring & publie
emergency following the February 1965 earthquske than after the March
1964 one. Durimg the 1965 eme;genc}, within a matter of approximately
ten minutes after the Sheriff ;:rived at the control center end .;:onferred
with other officials present, a full-scale alert was initiated involving

sheriff's deputies and police officers. Also, the local radio statiom

' KPLY begap brosdcasting the alert some several minutes later. This
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contrasts with the response made in March 1964. In that instance, it was
approxisately thirty minutes after key officials had assembled at the
control center that daputies snd police officers were sent into the
threstened area. This précaeded the arrival of the first seismic wave
by only ten minutes.

The delay by local offfcisls in beginning mning procedures fonowing
the March, 1964 mthqnakc has been atttibuted to the ambiguity in the
wording of the emergency bulletins and to the officials' prior expcrieucea.s
Both of the bulletins Miéated only that a wave was probable. In fact,
the first bulletin stated that the probability evaluation had not been
confirmed. ~

Local officiala during the 1965 alert, as in 1964, also had the
prol;lem of evaluating smbigucus information. The second bulletin
received from the Californis Disaster Office during the 1965 emergency
stated: "This is not a tidal vave warning...it 1s still not known that
a wave has been genereted.” Thiz bulletin was immediately followed by
the final one which contained both the following confusing statements
in this order : "The U,S. Coast and Geodetic Survey reports the proba-~
bility of a tidal wave...” and "...Repeat this is a tidal wave warning,
a8 wave has been generated."

Local officials need to evalute the informastion that is made
available to them and then make the decision whether or not to fssue a
public warning. If they do not make the proper decision, they may be
subject to public sanctioning. If, for example, after receiving ine
formation of an emergency Dature, hmwr smbiguous it may be, and they

they fail to call for evacuation they may be held publicly responsible
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for loss of 1ife and property. On the other hand, if they call for
evacuation too frequently and there is & long period when disasters
fail to materialize, they may be held up to public criticism and ridicule
with a resultant loss of effectiveness. The hesitancy with which public
of ficisls decided upon initiating alert procedures in March, 1964 can be,
in part, attributed to their having had a number of "false alarms™ that
7
year.
Such a problem {s well documented in the dissster literature. For
example, Fritz has taken note of it:
When people have had no recent experience with disaster
or camnot actually perceive the danger in their immediate
surroudings, successful public warning is much more
difficult. The difficulties often start with the
persons or agencies who are respongible for detecting
the danger and for issuing the warnings. These agents
are usually reluctant to issue & specific warning until
they are reasonably certain that the danger will actually
materialize. In many cases, waiting for this degree °§
certainty ocaly delays the warning until {t is too late®
While Crescent City public offficials in 1964 did not wait until
it was too late to issue & public warning, they did have only ten minutes
from the time they received the second bulletin and acted, and the arrival
of the first seismic wave. Fortunately, the first wave was relatively
mild. If it had been as large as the fourth, loss of 1ife and property
would probably have been greater.
Local officials initiated public warning procedures move rapidly in
1965 than in 1964. Since, as in 1964, there was still ambiguity in the
bulletins received by officials, the difference in response can, to & con=
siderable degree, be attributed to the prior experience with the March,
1964 disaster. Having had this experience, local officials in 1965

uere especially sensitive to disaster cues and, consequently, were

less reluctant to issue a public warning.



6. Limited information upon which to base & crucial decision was
another problem officiales had In 1965 which was like that experience
in 1964. For example, in 1964 pno inforsation was provided by an official
outside source regarding the szie of the earthquake that had occurred or
of the probable height of the wave. In 1965, the only informatioe re-
ceived from an official outside source about the size of the earthquake
wes from an official at Region II, California Disaster Office, who
advised that the i{nformation which he had received indicated that it
was & "large one". Nothing was said about the probable height of the
wave. Clearly such information would affect the degree of evacuation
thought necessary. DRC has discovered that in other societies subject
to seimicv waves generated by earthquakes, such as Japan, the warning
systen not only indicatee the time but the height of the wave that could
be expected in any given region.
7. Pritz makes the follwoing cobservation: “People who have
recently had direct experience with disaster become hypersensitive to
~ signs of its recurrence, and warning under theee conditions usually
_ insures adequate protective actions."? This observation seems to heold
true for the two situations discussed hers. For example, when asked to
compare public response to warnings during the 1964 alert with a ysar
Ala!:e-r, local officisls expresged the belief that residents of the
‘threatened ares were more willing to evacuate during the 1965 emergency
because they recalled the disaster the year before. One official noted:
"Everyone was extresmely coopéutivc and they moved very ptu'.étly. Ve
didn't have to enter sny arguments.” , '
8. Finzlly, in both instances, officisls did not grder an evacuation
of the threstened aress. Apparently, it umld wot have been legal to do
so. Thus, persussion rather than authovity had to be used.
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Problems of local suthorities

Viewing disaster werning @s & process suggests that each succeeding
step or sctivity in the process is dependent to a considerable degree on
those activities which precede it. Accordingly, the decisiocus local

informational inputs they receive from

officials make regarding disaster warning reflect, in part, the/detection
saa measurement sources. Also, the response of the public will be re-
1sted to the decisions made by local authoritfes and the means they
utilize to implement them. Moreover, the experience camuni-ty officials
and private-citlzens have in responding to impending disaster soou be-
come reflected in later processes of warning. |

By now, it should be apparent that local officials play a crucial
role in the warning process. Like the other asctivities vhich comprise
warning, the responsibilities of local officisls must be met 1f a
successful warning response is to be achiaved. 1In the finsal analysis,
local officials must decide (1) if the public is to be warpmed, (2) if
so, bow it should be done, and (3) if evacuation should be advised.
Decision msking under “normal®™ conditions is often very difficult, when
the consequences of alternative courses of action can be isrgely predicted
and vhen time s notI:mc!.al variable. It {s not surprising, then, that
decision making mzy become even more difficult when information is incom-
plete or ambiguous, when time iz of the essence, and when it may have
1ife or death consequences. Local officials with werning responsibilities
dften find themselves in such unenvisble circumstances.

Local officials fn Crescent City, &8s elsewhere in California, are
sclely responsible for making decisions concerning the response to be
taken in the event of seismic sea-wave threats. For example, thie is

made explicit inc a pubdblication of the U.,S, Coast and Geodetic Survey
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which makes reference to the relationship between the CDO and community
officisls in California during seisaic sea-uave alerts: "It should de
noted that the Californis Disaster Office does not initiate or direct
any action tc be taken by local jurisdictions. Determination of such
sction remains the prerogative end responsibility of local officials.”}®
Key decisions regarding warning, then, are ieft up to commmity leaders.

A number of considerstions appear to be involved in whether or mot
local officials will decide to alert the general public and call for
the evacuation of target areas; among them are: (1) the nature of the
information received from sources external to the community, (2) changes
in the commmity's environment that can be observed locally and which
indicate impending disaster, e.g., increasingly high winde and water
levels, (3) the past experience of officials, and (&) the anticipated
reaction of the public, particularly in the event of 2 false alarm. lat
us consider some of these factors further.

In the case of seismic waves, there may be few or no danger cues
observable at the local level for either officiale or residents to inter- |
pret. Conseynently, responsible local authorities often have to depend
almost entirely upon outside sources for information regarding such
thrests. This means that the action taken by these local officials will
be, in part, a consequence of: (1) the speed bywhich information is sent
to them and (2) the clarity and compketeness of the information. Any
inadequacy in either of these makes 1t the more difficult for local
‘suthorities to tske appropriate action,

Apparently, state officials o California are sware of the problens
local officiels experience as they attempt to tske the most appropriate
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sctions in meeting a threat to their communities. Following the 1964
seismic wave disaster, a series of meetings were held in San Francisco.
They were iponsmd by the California Disaster Office and attended by
CD personnel tbrougbéut. the state. One of the main topics considered
was the problemf that local community officials have in evaluating
bulletins and messages sent to them by the CDO. The content of such
bulletins and messages was discussed along with the need for them to
contain certain kinds of information. At one such meeting s group of
scientists provided basic information sbout the nature of earthquakes
and seismic waves.

Such efforts as these are necessary if the problems sre ever to be
satisfactorily handled, That they sre still formidable ones, however,
is indicated by the fact that there continued to be some ambiguity in
the bulletins received by officiasls in Crescent City from the CDO.

In addi{tion to the problem of receiving smbiguous or inconsistent
messages, local officials, such as those in Crescent City, sometimes
experience the frustration of having to make critical decisions with
incomplete information, Undoubtedly, on & number of aspecific occasions
this problem has been due to the need for further refinement in
scientific detection instruments, rather than the fault of any particu-~
lar organization or agency which becomes involved in the warning process.
Because the Califarnis Disagster Cffice is the established point in the
warning process from which local offici#ls in the state receive their
official information, it frequently receives complaints about the lack
of needed information on which decisions can be based locally. One CDO
official noted: "The local people who rezlly don't understand the phenonmena
complain that they don't get énmgh information. And, of course, what

ve're giving them is the message that we receive from the U.S. Cosst
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and Geodetic Survey threugh the agencies who heve agreed to pass it on
and we serve only as, you might say, the widdle-man in passing on information.®
One of the adaptatioms which can be ezgectéd to occur when there is &
Aproblem with information is that unofficisl sources will be utilized and
thus become included in the‘warning process. For ezample, during the
1965 slert in Cresceant Clty sevexrzl pewsmen called the contrel center and
provided officiels there with information received from various news
agencies. I1deslly, the information used by local officizlis in determining
local needs ought to come from official sources. However, whea such
informetion iz ambiguvous or incomplete, unofficial sources provide
additionsl, though less firm, bases for evaluaticns.
Finzily, involved in eny decision om the pari of local authoritiers

regarding warning and possible evacuaticn are their past experiences

with the particular damger and what they anticipate the public rvesstien
will be. local officiale mupt face the problem of maintaining peblic
willingnezs to comply with their suggestions. Thay mey be especially

diffiecult during periods in which there have bacm many false alerms.

A8 iﬁdieateé by the recent slert in Creseent. City, people ave willing
7 ¥, B20p &

n‘

to evacuste, and warning is easier, when there &ss been & vecant disas .
There alsc ssems to be greater public t@?eg&ace for fslise alasrms

for g certain peviod follouwimg an setual diszster. It iz durimg sueh

pericds of public “disspter semsitiviiy” that efficislis often find

themselves able to introduce previously resisted emergency procedurs

For exemple, ome high efficial im Crescent City said that they are golug

to adopt & far~ocut alerting procedure which would involve peopls in the

low=1ying aze&s-and greatly reduce the tims 3¢ will take o warn reaigengs'
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of au approaching seismic wave, is same officisl moted: “We wourld have
had it before, the ounly thing is most people concerned are quite indivi~
duslistic and they objected...”

Rowever, high public sensitivity to the possibility of disaster is
difficult to maintain. Public officials in Crescent City are aware of
this, and they amticipate tolerance to the false alarme to decrease as
the period between disasters lemgthems. Anxiety concerning the conse~
quences of future periods of decreased public sensitivity is reflected
in the following statement by ome officiszl: "If nothing occurs you fexl
1ike an idiot and you can be laughed at and it doean’t necessarily as en
individusl bother mec to be leughed at, but it deatroys basically a regard

for future wernings.”™

¥Warning iz Hile

At 7:45 p.m. {H.8.T.), following the March 27, 1964 Alaska earthquake,
public officiales in Hilo received the first of severzl bulletine from
Honolulu alerting them to the threat of seismlc sea-wgves. A later
bulletin gave the estimsted time of errival of & selsmic wsve for Hile
at 11:15 p.m. However, &1l of the low-~lying sreas were reported to have
been evacuated by 10:46. As noted esrlier, relatively mild wave action
developed im Hilo and oniy slight damage cccurred with no desths or
injeries. Yet, it is probable that because of the public regpomse to
the danger there still wounld have been little or mo loss of 1ife and
injury in Hilo even if sefsmic waves had struck the community with as
great a force as those which hit Crescent City during the seme period.

The response of leczl officiale and residents io Hilo was due, in
isrge measure, to their past expericnce. Thers appeared to be iittle
hesitation oz the part of responsible local officials to suggest that

evacuation and other protective measures be tazken by the public when
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newse of threat wes xeceived. And correspondiemgly, there was little
resistance on the part of residents in complying with such suggestions.
This can be sattributed to the fact that on May 23, 1960 & seismic sea~
wave gensrated by an earthquake in Chile took the lives of 61 persons and
injured 202 others in Eile.ll

In addition to mal:inpg public officials &nd residents in Hilo more
conscious of the reslity of seismgic ses-wave dangers, ithe May, 1960
disaster had snother effect on the reaction of the cnmmgn;ty to the
Mazch, 1964 emergency. It resulted {n a pumbar of improvements inm
seismic sez-wave warning and evacuzation procedures utilized im Hile,

And the adsptation te the 1964 threat reflected the changes and improve-
ments that hzaé been made.

It should be noted thet whereas the 1960 disasster generated cone
siderable changze in warning patterans in Hilo the somewhat comparsble
experience undergone by Crescent City inm March of 1964 has not resulted
in the same degree of change {r that city's warning procedures and
petterns. This was evident whep the final field trip was made to
Cresceat City in May, 1966, over two years after the 1964 Good Fridey
catastrophe. In the remsining portion of this sectiom, some of the
salient public waraning procedures thst have eveolved in Hilo wilil be
contrasted with some of thoee which have developed in Crescent City.

A written warning and evacustioo plan serves as the model for the
reeponse to seismic sea-wave threats ir Hilo. This stands in sharp
contrast to Crescent City which doez not have & written plan, sibough
a standard operating procedure has been worked out emong officials. The
plan presently in uee in Hilo delinestes the roles community agencies

and organizations, such as civil defense, the police and fire departwmentsa,



etec,, are expected to play during emergencies. It &lso describes the
functicns which key organizaticns are to provide for the community.

Similar to Crescemt City, informatfonal inpots are received in
Hilo from the U,S. Coast a&nd Geoéatic Survey’s Magnetic Observatory at
Henolulu when earthquakes believed to be large enough to generate des~
tructive seismic sea-waves ave detected. Likewise, primarily on the
basis of such information, local civil defense, police, and other re-
sponsible officisls must decide whether or not to call for & general
public alert or evacuaticn. The transmission of an evacuation alert
iz carried out in the main by fixed public sirverms locsted throughout
the city. Whereas publiic sirens play a key role in seismic sea wave
slerts in Hilo, and indeed througheut the state of Hawsii, they are nct
systematically used in Crescent City.

In alerting the pudblic to the necessity for evacuation, fized siren
signals are alsc supplemented by police cor sirems inm Hile. When an
alert is sounded, policemen sye dispaiched intoe the criticel aress of
the community to supervise evacuatlion, and to preveant ingrg§s prior to
the all clear natificatica. Alse, local vadio stations, in co-operation
with c¢ivil defense end other community efficisls, broadcast critical
information and ave the means through which the 281l clezr is given. Un-
1ike Crescent City, there are radio stations fm Hile which operate on &
24 hour a dey basis and the public is accustomed to turning to them for
energency informatics.

Prior to the declaration of a generzl public waraning in Hile, key
governmental and organizaifionzl officiais ere systematically alerted by
telephone in & fam-out procedure. Similazly, certein individuals and

grouns have been assigned the respongibility for promptly netifying

19,
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businessmen in their homes by teiephone when sefsxnic sea-vawe sdvisories
are received from Bminlu at night. Many businessmen have requested

and routinely receive such information even when it has not been confirmed
that a seismic sea-vave has been generated, and when it bas yet to be
decided whether or act & general public warning will be announced in the_
commmity. The rece.-ipt‘. of such early tqi_omtion allows them addittonai_ |
time to secure their busfneas es;'tabnamn‘ts---time that they would not
have if they were informed only &s the general public was alerted. It
will be recalled that & somevhat similar procedure for notifying business~
men wes initiated in c:géCent City during the February 3, 1965 alert. In
contrast however, the procedure utilized in Hilo fs more highly institu-
tionalized.

During seismic sea-wave glerts in Hflo, there is a considersble
increase in te-lephene. usage as the comxniw ig mobilized. Accordingly,
eivil defense plans call for the local telephone company to have some
employees standby at the various sube-gtetions to immedistely replace
blowm-out fuses caused by over-losding on telephone equipment. Thus,
lengthy breakdouns in this vital means of communication are minimized.

In addition to the danger of seismic waves impacting Hilo that are
generated by seismic disturbances which occur fsr out in the Pacific,
there is also the danger that they will be precipitsted by local earth-
que - es. In such instences, & seca-wave could possibly strike the city
prior to its detection by the U.S. Coast and Geodetic Survey, or before
the agency could aend :lﬁfamtion of the threat to local officials in
Hilo. To guard sgsinst this possibility, & tide gauge has been located
in the ocean front area of Hilo to detect any sudden rise or £all in
the ocean level. Thus, 8 propounced change in the ocesn level, as

detected by the tide gsuge, could precipitate immediate evacuation of
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the low areas of the city. This again differentistes warning patterns
in Bilo frem those in Crescent City. In the Iatter case, officials

must depend completely on extra~commmity socurces for detecting

poseibly eritical local aavircnnentell changes.

As previously noted, many of the seiamic ses-wave mwarning procedures

and patterns presently relied upon in Hile grew out of the experience

of the May 23, 1960 disaster. For example, the following were among

the improvements and changes that were made: (1) the improvement of eivil
defense emergency commmications; (2) the sddition of several nev members
" to the local civil defensa staff which bad consisted of only one parte
time person at the time of the disaster; (3) improvements in the radioc
broadcasting of waming informatien; (4) installation of remote control
tidal gauge instrunents to reduce the hazard to persons charged with the
responsibility of taking readings of changes im the ocean level, and to
make the instruments less vuloerable to destruction resulting in the
loss of important data; {5) the delimeation of afeas or zones to be
evacuated during seismic wave emeigencies, and t& outlining of evacua<
tion routes to be folioéed; (6} the designation of additional shelter
facilities; and (7) the publication of & warning and evacuastion plgn.

In accounting for the considerable change in warning patterns in

Hilo following the 1960 disaster, and its lesser occurence in Crescent
City after the 1964 seismic wave catastrophe, one can point to the occurrence
of significant feedback after the disaster in the one case and the rela-
tive lack of it in the otber. After the 1960 disaster in Hilo, local
. offieials acquired ecomsiderable information from a number of antho_;'_iu-

tive sources regardinmg: (1) how well responsible agencies and organizations
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performed their functicns, (2) how well the genersl public responded to
the cxisis, (3) what the mejor shortcomings fin the community’s respouse
to the demands of the disester vere, snd (4) recommendations for tmproving
the community®s warning system. Williams also notes that such feedback
may enter warning systems and lead to their subsequent modification:
“Peedback does continue to ocecur..after the disastexr is over. (It occurs,
sometimes in the form of study by 'disaster resesrchers.') Thisg slow
feedback may and does result in chsnges in official warning systems and
in other systems involved in the presumed effectiveness or ineffectiveness
of the mning."lz

Some feedback inputs were derived from a survey conducted by the
local police department smong the residents of Hilo following the 1960
‘disaster. The purpose of the survey was to acquire information which
could be used by local officisls in supervising emergency operations.
For example, one of the questions asked residents in the survey was:
"How can the governmentsl agencies beat serve your family in an emergency
period?” |

Another socurce of feedback was & study conducted by three researchers
from the University of Hawaii, which dealt with the response of the
public to the 1960 disaster. They reported, for example, that a number
of people failed to heed the sirens which signaled for evacuation prier
to the impact of the seismic wave because "...they believed themselves
to be in a safe nm:'aa."x‘3 So that residents would be auare of the poten-
tial hazard to themselves, and thue be more predisposed to mpond
appropriately to an evacuation alert, it was recommended that danger
zones be delinested and the public informed of their boundarfes. The
researchers, :i.n the light of ahis[ti.i:iitigatma, also recommended
ths enlargeaent of the local civil defense organization.
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Feedback as to how uarning procedures might be improved ia Hilo
also came from the Hawaii Institute of Ceophysics. A seismic sea-wave
research program was established by the Institute after the 1960 catastrophe,
and one of its projects was the delineation of arm to be evacuated
during seismic sea-wave mrgenciu.m Whether or not given areas were
designated 82 ones to be evacuated was based on geophysical consfidera~
tione and the effec: that previous seismic ses-waves had had on them.

The danger aress, as outlined through the pro_j,eéi:, sexrves as a guide‘ for
eivil defense, police, and other officiels who supervise and control
evacustion in Hilo, and these areas are detailed in the city's written
evacuation plan. Officials in Hilo also maintain an up-to-date census

of dissbled persons living in the evacuaticn ares2s who require assiatance.
In the event of & seismic wave emergency, the local fire department is
responsible for seeing that such persons are evacuated.

Unlike Hilo, evacuation areas have not been pre~determined in
Crescent City. Instead, this is something which has to be decided each
time an emargency develops.

A feedback process, then, appesrs to be rather closely associated
with changes in warning patterns in Hilo following the 1960 disaster.
Relatedly, much of this feedback was possible because of the concentrs-
tion of interested exparts near Hilo, and their availability to local
officials. For example, the community of geophysicists and other experts
in Hawaif who used their skills and knowledge to aesist and advise local
officials included those from the U.S. Const and Geodetic Survey, in
addition to scientiste from the University of Hawali. It seems that
feedback to local officials fn Hilo becams part of the basis for sltering

local uarning procedures because (1) new insights and ideas were scquired



by lacsl officisls concerning hov to approach the problem of warning,
(2) some of the informetion thus received by local officials served to
confirm 1deas they already had with regard to how warning procedurss
and patterns could and ought to be improved and modified, and (3) the
recommendations and advice of experts provided legitimation for changes
made in existing warning procedures. '

Sometimes local officials are hesitant to make changes in warning
procedures because they do not feel confident that their ideas are

criticized
sound, and for fear of being eriedped/if they do not turn out as expected.
Yet, such hesitation may be effectively neutrelized 1f feedback suggests
that there is a recognition of the need for change in the community and
suﬁport for it, particularly if such support comes from & group or persons
posasssing relevant expertise. | Indeed, one might argue that in such in-
stances there is not only support, but actual pressure for change.

In sum, it is suggested that the warning procedures which evolved
in Hilo subsequent to the 1960 seismic weve catastrephe resulted, in
part, from feedback to local officials and organizations. Such feed-
back took the form of new ideas, confirming information, snd legitimating
information from experts. The data indicate that this kind of feedback
did not occur to the same extent in Crescent City follewing the 1964
disaster in that community. Accordingly, it is argued that this msy,
to some degree, account for the absence of more change in warning pro-
cedures used in Crescent City since that disaster. Of course, as noted
elgsevhere, there have been some cbahges i{n Crescent City. For exanmple,
the one change probably having the most consequence is that there appears
to be leas reluctance on the part of loeal officials to advise pudblic
evacuation. However, 1t is possible that as feedback from residents

shows an increasing vesistance to evacuation in the wvent of a series of



frise slarms, the old pactern m8y reapdesy.

Susmory

In this peper we discussed the probiems lecal officials in Crescent
City experienced while discharging their responsibilities during seismic
sez-wave emergencies in 1664 and 1965. Disester warning has been
viewed as a procesgs congisting of inter~related activities and patterns.
Thus, it wes noted that the responee of public officiaié in Crescent City
was based to gz congidersble degres, on the natuvre of the initizl activi-
ties in the warning processz that were begun at locstiome externgl teo the
community.

Local officiels, such 2s those in Crescent City, are responsible,
then, for evaluating incoming informsiion ceucezrning potentialiy disrup-~
tive environmentsl chamges, and for determinimg if a public warning i
to be issued, and if so, the form that such a warnimg should take. Among
the problems that officislis 1In Cresc:nt City faced, while attewmpting to
meet such reagsasibilities,Q@&EZ?E&EEQGE complete and unasbizucus ine-
formation en which to base criticel decisions, and the difficulty eof
maintaining public willingness to comply to veguesis for evacuatien
vhen there ha?e been repsated alertes net followed by disaster.

It wee peointed out thet the 1984 ewismic seéewéve dismster in
Cresacent City exerted scms influeance on thé warning preocess which
emerged inm the commueity iIn 1985. Yet, for the most psri, warning
patterne and problems remained the sams.

We also discusged some of the facets of ssismic sea~wave warning
which have evelved in the community of Hils, Hawszii. In comparing
warning systems in Hile and Creacent City, it was observed that the ferw

mer has the morve sophisticated ons. That ie, selsmic sea-vave waraing
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is more routinized or institutionalized in Hilo. For example, evecuztion
aress have been pre-determined, and & warning and evacuation plan has
been written, which serves 83 the blue print for public response. More-
over, in Hilo there appears to be a variety of fairly relisble mechanisms
for transmitting seiemic waée warning signals and information to the
public, such as public sirens and broadeasting meéia.ls

A pumber of the seismic seae-wzve varning procedures presently
employed in Hilo seem to be, im part, a result of feedback to respongi~
ble officials preclpitated by the 1960 catastrophe. A lesser degree of
modification in wsrming patierns seems to have evolved in Crescent City
after the similarly destructive 1964 seismic sea-waves, and we have
suggested that this m&%, to some degree, be ezplained by the relatively
sitght amount of feedback later veceived by local officisls in that

cemrunity,
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