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INTRODUCTION

Within a society, the seeds of change germinate, grow, fortify
themselves, and finally bear fruit by altering the social system., In
that a soclety is the necessary result of the conditions of its own
existence and the action of these seeds, the seeds take on the character
of unavoidable "inner drives" that direct the course of social change.
In addition to these inner drives, a social system is subject to the
constant influence of external forces, some of which are touched off by
chance events and thus act as shock factors that perturb and change
the system.

The internal and external factors leading to social change do not
necessarily function independently. For example, a social system that
is undergoing a process of maturation through internally stimulated
change may exhibit strong resistance to external forces opposing this
change, and develop a sort of immunity when the same external force is
applied repeatedly; while a social system that is in a period of
decline is more vulnerable to the effects of external factors, and its
decline may be accelerated by external shocks. The relation between
internal and external forces can be shown in diagram form by defining
these forces as directed quantities. Their direction can be positive
(acting to preserve the existence and functioning of the system) or
negative (acting in the opposite direction). Their size indicates the
strength of their influence (the amount of potential modification of
the system). The overall change in the system can then be considered
in terms of their vector sum. The characteristics of social systems
and directions of change resulting from various combinations of these
internal and external forces are shown in Figure 1.
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Fig. 1. Features of a Society Affected by

Internal and External Forces



When the internal and external forces are both positive, the
growth and development of the social system are accelerated. If the
external positive influence is continuous, the social system is likely
to undergo rapid developument.

Vhen the internal drives are negative, the existence of the system
may still be prolonged by strong positive external forces. In this
case, the decline of the system is temporarily arrested.

Let us next consider the case in which negative external forces
act on a soclal system whose internal drives are positive. Aside
from cases in which the external forces so completely outweigh the
internal ones that they overwhelm them and obliterate the system,
there is a substantial possibility that the society may be able, by
dint of its positive internal drives, to compensate for the loss of
function inflicted on it by the outside world, repair the danmage,
and recover. Frequently the gystem will show active substitution
behavior and strengthen its capabilities by replacing some or all
of the components that were damaged or rendered non-functional with
new components, 8o that if its performance before and after the
operaticn of the external influence is compared, significant improve=~
ment will be found to have occurred. The recovery of the defeated

countries (Japan and Vest Germany) after the Second World Ylar may be
an appropriate example here.

Finally there is the case in which both the internal and external -
- forces are negative. The negative factors added from the outside will
in this case accelerate the decline of the system and hasten its
collapse. Even when the direct impact of the external forces is not
that large, the system is likely to be seriously affected by them.

In general, a natural disaster 1s a source of negative influence
on a social system (although there are exceptional cases in which a
disaster has a positive effect: for example, a disaster experienced
by one of two mutually hostile societies may be a boon for the other).
After a society has suffered a disaster, it may follow one of two
main paths, the one leading to recovery and the other to disintegration.
It may be hypothesized that the internal drives of the social system
constitute the main factor determining which of these two paths it
follows.

Even if this hypothesis is correct, it does not mean that the
system will always be able to recover on its own. In some cases it
will be impossible for the social system to recover without assistance
from the surrounding social system. The relation between the disaster
and the affected society may be surmarized as shown in Figure 2,
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Three factors influence the process of recovery of the disaster-
stricken community. The first is the scale (size) of the disaster.
The second is the vigor or resiliance of the community (its positive
internal drives). The third is the amount of help given by the
surrounding social system for community reconstruction.

Let R represent the depgrec of recovery of the damaged system, S
the scale of the disaster, P the positive vigor of the community, and
H the amount of help given by the external society. These four
variables can be connected in a causal diagram as shown in Figure 3.
This diagran expresses the following causal relations (Blalock,

H. il., Jr., 1971; Duncan, O. D., 1975; Asher, H. B., 1976): (1) The
scale of the disaster has both a direct and an indirect effect on the
progress of recovery. The direct effect L}} is negative in that the
larper the disaster, the more the recovery process wil be hindered.
The indirect effect {2f, however, is positive in that the larger the
disaster, the more outside help will be given to aid the recovery pro-
cess. The fact that the direct and indirect effects of the scale of
the disaster cperate in opposite directions has fairly important
implications. (2) Community vigor also exerts its effect through a
direct route and an indirect route. The direct effect |3} is that the
stronger the community vigor the faster it will be able to recover

by its own efforts. The indirect effect (4] is that the more vigorous
the community the greater its inportance to its external society, and
hence the more help it will receive.
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Let us now imagine what happens when a major disaster strikes a
community. Acting through route | 1], the scale of the disaster will
pose a major obstacle to recovery. Through route [gj, on the other
hand, it will promote recovery, but route [2] is an indirect path
{Duncan, 9. D., 1966; Blalock, ﬂ. if., Jr.,.1971), and since its effect

must be conveyed through two subpaths (P S$—H and PRH H-7R), its

effect will be weaker than the effect of that exerted through {1].
Ignoring other factors, we can therefore say that the size of a large-
scale disaster has a negative effect on the recovery process.

If the community possesses sufficient vigor, however, the positive
effect of the influence operating through routes (31 and [ﬁ] may be more
than enough to cancel the negative effect of the size of the disaster,
so that the overall effect is to promote the recovery of the system,
This can be expressed in terms of path analysis (Wright, S., 1934, 1960;
Duncan, 0. D., 1966) by saying that recovery will be promoted when
!PRM"<‘PHS.PR I + iP l + ‘PHP RH{ where the vertical lines denote

the absolute values of the effect exerted through the paths described
within them.

If the vigor of the community is weak, the positive influence
exerted through routes L}] and [é] will be inadequate to cancel the
negative effect of the scale of the disaster. The overall effect will
then be to inhibit the recovery process. Again Tsing path analysis
notation, this relation can be expressed as ,P )iPHS RH ‘PHP -

The argument of Dacy and Kunreuther (1969) that a disaster brings
economic benefits to the place where it occurs was presented chiefly
with reference to path [2}, with the donation of resources from the
external society through path f4] being simultaneously included. Hass
et al. (1977) describe how a city that is in a period of rapid growth
recovers quickly from a disaster, while a city in a period of stagnation
either recovers extremely slowly or falls into rapid decline. Their
argument can be restated in terms of Figure 3 as a comparison of the
effects of the disaster through route [I] with the amount of self-
reconstructing energy available through {3]. Their finding thus con~

cerns the absolute value difference between the effects exerted through
these two routes.

HWith the relations among the factors affecting the recovery
process sorted out in Figure 3, we shall proceed to examine, through a
case study, the features of a society after recovery from a disaster.
Bates et al. (1963) have argued that a disaster accelerates change in
a soclal system, bringing about rapidly that which would occur slowly in
its absence. The author would like in thils thesis to address the
question of how the role of a society in its external environment is
changed by the occurrence of a disaster.



THE ERUPTION OF MT, USU

The Disaster

On August 7, 1977, Mt. Usu, a volcano in Japan's northern island
of Hokkaido, awoke from thirty years of dormancy with a major eruption
that sent smoke 1,200 meters into the sky. Sixteen more eruptions of
various sizes followed during the next six days, depositing several
tens of centimeters of ash on Toyako-Onsen, a hot~spring resort
situated directly beneath the mountain. Most of the residents were
evacuated to places of safety designated by the town authorities or
to the homes of friends or relatives in other towns and villages.
Except for maintenance personmnel left at the inns and hotels, Toyako=-
Onsen became a ghost town.

Since Toyako-Onsen had been one of the most frequented hot-spring
resort areas in Hokkaido (as measured by the number of overnight and
day visitors who used inn and hotel facilities), the eruption came as a
severe blow to the tourist industry there. Uith the end of the summer
touris. season approaching and the businesses that depended on tourists
claiming that further continuation of the evacuation order would ruin
them, the mayor of Abuta (the town which includes Toyako-Onsen)
rescinded the order for the daytime hours (from 8:00 to 17:00) on
August 23, There was, however, a disagreement between the town of
Abuta, which wanted the evacuation order lifted as quickly as possible,
and the police and prefectural authorities, who held that it was still
too early and cited in support the view of the Volcanic Eruption Early
Warning Group#* that the danger was not yet over. The town authorities
dealt with this by 1lifting the evacuation order by stages. On August
29, residents of certain areas were allowed to remain at home at
night, and on September 7, a month after it had been 1issued, the evacu-
ation order was finally completely rescinded. The police, however, who
had been critical of the lifting of the order from the outset, continued
to restrict traffic in the area, so that tourism was not viable even with
the evacuation order rescinded, The town authorities, pleading the
cause of the inn- and shopkeepers, repeatedly asked the police to relax
the traffic restrictions, and the police finally agreed on the condition
that adequate safety facilities be provided in Toyako-Onsen. Tourism
resumed on September 23, after what had been a difficult month and
a half. (Hirose et al., 1978; Hirose, 1979; Watanabe, 1981)

* A liaison committee of volcano researchers authorized by the national
government to conduct and publish observations of volcanos during nor-
mal times and to predict the cccurance and scale of volcanic activity.



Tovako-Onsen after the Disaster

liokkaido as a whole suffered losses totaling ¥67.9 billion from
the eruption of :iit. Usu, with the city of Date and the towns of Abuta
and Sobetsu bearing the preatest dJdamage. The effect on Toyako-Cnsen had
been particularly severe, but under the leadership of the mayor of
Abuta, the torm authorities set to worl: to acconplish a speedy recovery
and turn the calanity to their advantace. !lithin a year of the erup-
tion, two mnev tourist attractions, a l'useum of Volecano Science and a
Pheasant Park, were opened in Toyako-Onsen. and in 19°0 work began to
eauip an "adventure park" with facilicies for fileld athletics. In
addirion v these efforte ¢o renvvate Toyako-Onsen as a resort town, a
project has been undertaken to fill in a 20-meter wide, 1l,%kilometer
long section of Lake Toya (from vhich Toyako-Onsen derives its name),
plant trees and surubs, and create a promenade ground. The first
stage of this project will be comnleted in FY 1982, and the second in
FY 1837. Since this promenade has been designated by the rrefecture
of liokkaido as an emerpgency bypass route, the prefectural sovernment
will bear ome-third of the ¥4.1 billioun construction costs and the
national government the remaining two-thirds, thus sraring the town
" of Abuta any financial burden whatsoever. This promenade construction
project is currently beiny accompanied by a project to improve the
town roads, for the stated purpose of securing safe evacuation routes,
vith three-fourths of the ¥1 billinon costs being paid by a srant from
the national treasury and the rest beinp horrowed at low interest
rates, witia no fear of straining the town's finances.

vorl: is also proceeding on new sevage facilities to treat the
sewage wialch the annual 2.5 million tourists discharrce into Lake
Toya. iMen the first stage of construction is finished in 1935,
Toyako-Onsen will have a couplete sewer system, and in the second stave
of construction, which is scheduled to start in 1986, purification
facilities wiil be bullt. At present, very few lakeside tourist areas
anywhere 1in Japan can boast a sewer gystem with sewage treatment
equipuent, a fact vhich serves to hizhlisht Toyako-Cnsen's aubition to
reestablisa itself as a modern tourist resort. Over 307 of tha cost
of building the nev sevage facilities will be borne by the national
governnent in the form of disaster recovery assistance, and most of the
rest will be available from the national sovernment in low-interest
loans. Thz town itself will have to put up only one-tenth of. the total
costs.,

Ivprovements to schools and other educational and cultural
facilities are also under way. Since they are used as evacuation
centers, they are beinp moved to safer locations and rebuilt in con-
crete lnstead of vood.

iieasures to prevent further natural Jdisasters are beinpy put into
effect. In October 1977, a year and two months after the volcanic
eruption, a heavy rainfall caused a rud flow that took the lives of
three people. HNow a slit dan has been built upstream of the erosion
control dan that is intended to check mud flows, to prevent the latter
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from beinp destroyed by rocks and boulders, and three nud-flow canals
are under construction. Reuote-controlled television cameras have

been set up to monitor two key marshes to give warning of danger. Aerial
seedinpg has been carried out to stabilize the soil and keep nmud slides
from occurring?, and this procram is gradually beginning to show effects.

Toyako-Onsen is thus recovering from its disaster with remarkable
celerity, naking extremely effective use of the reconstruction srants
and lou-interest loans provided by the national and prefectural govern=-
ments. Io appearance, it is beinz reborn as one of the most modern
tourist towms in the whole of Japan. Jext we shall no hehind the
apnearance and examine the vecovery process by means of data.

Adjacent to the town of Abuta but almost untouched by the volcanie
eruption is the towm of Toyoura. DBefore the eruption, the tiro towns
were approximately equal in the scale of their municipal finances.
Figure 4 conpares their annual revenue trends before and after the
eruption. In FY 1975 and FY 1976, the two towns were at roughly the
sane annual revenue level, but in FY 1977, during which the erustion
occurred, and the next year in FY 1973, Abuta's revenues were nearly
double those for Toyoura. Toyoura's revenues show only the natural
increment expected from taxes. What factors caused the sudden rise in
Abuta revenues?

One factor is the extrz disbursements received from the national
and prefectural govermnents in the form of disaster relief and recovery
assistance. The decline in fbuta's revenue level in FY 1979, the year
in which the recovery process had reached a stage of initial conmpletion,
reflects a reduction in these national and prefectural disbursenents.
liational and prefectural grants to the two towns are showm in Fipgure 5.
During the two years prior to the eruption, Abuta and Toyoura received
exactly identical anmounts of assistance from these sources. After
the eruption, Abuta's amount climbed steeply, while Toyoura's remained
steady. It is clear that a larce part of the increased revenues
recelved by Abuta after the eruption came in the form of increased
national and prefectural aid. This can be viewed as siuplv indicatine
administrative-led recovery from the disaster, but it also reflects the
zeal of the town authorities to make the most of this opportunitv to
testore their stricken municivpality.

that holds for annual revenues also holds for annual exrenditures.
The trends in annual expenditures for Abuta and Toyoura are showm in

Fioure 6, After tne eruption, Abuta's expenditures rose sharrly, vhile
Toyoura's roseé only slichtly.

An itemized breakdovm of expenditures reveals a notable rise in
forvard-investriient expenditures by the tovn of Abuta after the eruo-
tion. Investment expenditures by the two towns are compared in Figure
7. For Toyoura, the trend is nearly flat. Abuta was at a lower level
than Toyoura tarough FY 1976, but durine the next three vears it shot
ahead of its neighbor to be almost double in terms of absoiute amount.
Abuta's positive outlook toward the future is apparent here as well,

2
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Cocicty atr ¢ orue Tigaster

The procecds of corpaanity recovery includes more than the extcrnal
face~lift represented v o tedsorary construction boom. The disaster
brin ‘s about chances tn the cotaalty's soclal environment, and hoe
iU peacts Lo CLuvse chensos io also importunt. 1t is too early for a
conplete asscsunent ol the fone-tern offeets of the erurtion of 't Usu
on Toyako=uLsun, bot fneir copersl outlive can be slietctied with a fair
desrew of certainty, '

Fleure 3 shovs the annual owieor of visitors (countin~ both dav
arte uveruicht visirors) o Yovalio-unsen from ¥ 196> to FY 1v70,
Turoush ¥V 1870 chy ficure vas oteady at ibout 2.5 million, but thon
it bevan Lo visc, pealilnr at vell over 5 aillion inm FY 1973 and I'Y 1974,
This peal was folloved Lv o slivlit dowuturn, than a major drovr in the
eruption year ot 1977. altes that, the curve shows sions of recovery,
Lat ov ¥Y 19, tarce veers ateer the disaster, the number of visitocs
haud yot to reain Lo 1V /¢ loevel.

The question 15 not only of o decline in the nunber of visitors.
Visitors to Toyaho-Ousen fron vithitn .ollc-ide predoninate over those
frog vutsice foclaido by o ratio ol rowhly 7215 and nost of thnse
cokbotdo visitors cooe from e Cappore area, the atinistrative and
ecouoiite center of Vokkuaido. i crea is about 120-130 kilometers from
Tovalo-Unsen.  Jue to coad §aoroveasnes, it is beconins increasinrly
Casy to Wahe day cicursio o fron there, and the number of day visitors
to Toyako=onsea is ricins ~™ile the nwwer of overnisht visitors 1o
decreasia .,  C.oaore serioss riollen is the danrerous reputation
Toyako~tusen adh a caower dhe ey veople, includin? teachers leadine
groups of oraduatin s schwolcld baren,® o had to erncel thelr reser-
vations Jdurin £l 2C Jays Liter the eruntion in vhich entry hv visitors
vas fortiidden., sdaine to thaie rorutating have beer continued voleanic
activity and crustal toverents and che laneer of nud flous sucli as the
one that Pilled Uhree owunde [n 1v770 The idea has sroun ur anon®
tour dstn and travel aents torg, vhile Toyako~tnsen 1s a ~god placn ro
vo to vieu an active volerco, it wvould be bateer to apend the ni~he
salweUhete saler,

This ha. noturally eant ccononic lifficulties for hotels and inns.
{. strur-le hetveen the larre hotels and the small inns has becun for
larver otcces of the shrioking tourist "pic.' The dog~eat-dor
situation in the Toyabo~Gusen tourist industry deseribed by liirose et al.
(1973) a year »frer the eruntion has Lecore oven more serious today.

cost of the hotels ana inoes o usine funds intended for recovery
or oneratine capital to oy o7 Jebrs to the fovernnent or banks.

* It is custocary in Jarin Lor stelenes in thelr last year of primary,
junior hivh, and senior hich scool to be taken on a two- or three-day
oroup trip by thadr teachers.
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Fig. 8. Annual Number of Visitors to Toyako-Onsen

Source: Compiled from datu provided by Hokkaido
Pretectural Oftice.
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Large hotels and inns are sald to be generally about ¥200 million in debt.
Repayments began to fall due this year, following the three=-vear grace
period after tha erurtion. Sone small inns that have lost thelr school-
eroup clientele to larger establishments and are in a particularly tight
econonic squeeze have resorted to rate-cutting., To increase their pro-
fits, larpe hotels and inns have been expanding their souvenir-shop

and rcotaurant facilities, vhich adversely affects busiress at inde-
pendent small souvenir shops and restaurants.

Figure Y records the fluctuations in popnulation for Toyako—Onsen
from January 1977 to Aucust 1931. Data are unavailable for the period
from July to September 1977, as the tovn was too disrupted by the
volcano for the authorities to leop accurata track of the ponulation.
%Small seasonal variations are visible in the curve, but the main
trend is a steady downward one. A larpe segnent of the Toyako-Cnsen
vopulation consists of enployees of hotels, inns, souvenir shors,
restaurants, night clubs, bars, and the like. The down—-sloping curve
of Fipure 9 indicates a steadv departure of these people for areener
pastures elsevhere. '

A realipgnment of the tourist incdustry at Toyako~Onsen is already
in progress. The Tovako-Onsen Tecurism issociation, sensing that their
town had arrived at a turaninge point, asked a large consulting firm
for advice on future policy, and received a draft report in September
19350. To redevelor Toyalo-Onsen into a modern resort area, the‘report
recommended four basic measures: (a) construction of attractive
lodeine facilities suited for a diversified clientele; (b) addition of
a hot-spring pool, tennis courts, nature walks, and other sports and
recreational facilities so that visitors would not lacl for activities;
(¢) creation of a warm, hospitable atmosihere befitting a hot-spring
resort; and (d) provision of facilities combinine the hot sprine with
modern medicine. Althouph there was some criticism of the report as
beiny; an unrcallstic pastiche, the Tourism Association has taken the
position that there is no other effective way to halt the decline in
overnight visitors that has continued since the eruntion.

Social Change in a Forsotten Town

One index of the depree of general public interest in a subject is
the extent to which it is taken up by the mass media. This 1s usually
neasured from neuspapers, since radio and television are somevhat
inconvenient to quantify. The frecuency and amount of coverave
relating to the eruption of lit. Usu in a local, regional, and national
newspaper are shown in Fipure 1, The local newspaper is the lluroran
.impo, wvhich covers events in the county that includes Toyako-Onsen.
The renional newspaper is ‘ollailo Uhirbun, which has an extensive
readership throushout .lokkaido. The natrional nerspaper is Japan's
top-ranked Asahi Shimbun. Tipurz 19 shows the freauency of coveraze on
it. Usu in these three newspapers in seni-monthly periods. The reason
that the ~raph shows less renortine in the first half of Aucust in
1977 than the second is that the eruption occurred on August 7 and there
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"Source: Toyako-Onsen Branch of Abuta Town Office.
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were thus only nine days in the first half of the month durinz which
it could be reported.

At first the eruption was reported on most frequently inm the
llokkaido Shimbun, next most frequently in the luroran !Hmpo, and rather
less frecuently in the Asahi Shimbun, but in all three newspapers the
frequency of coverage declined rapidly. One year after the eruption,
coverase was at a very low level, althourh the Volcanic Eruption Tarly
Yarning Group had not yet declared the volcano safe. A minor neak
appeared in October and liovember 1978 due to the nud flov that killed
three people toward the end of October, but coverage was almost com-
pletely absent from all three papers im 1772, The proclamation of the
Voleanic Fruption Zarly VYarning Group that “The activity of iit. Usu
is subsiding and the danger is past" came in February 1979, but the mass
nedia and general outside interest had subsided lonz before the voi-
canic activity.

Figure 11 shows the coverare as measured in square centimeters,
In contyrast to the freauency craph, Figure 11 shows the lluroran :ilimpo
leading the lokkaido Shimbun by a wide marcin, but, as before, the
amount of coverage declined rapidly in just three or four months.
Coon even the local nevspaper, which is extremely sensitive to local
nevs and interests, had fzllen virtually silent on the sub}ect. - The

other newspapers, of course, abandoned it even more quickly. o

As long as the outside society's attention rerains focused upon it,
a disaster-stricken community can expect to keep receiving infusions
of political, economic, and other resources, but as the level of
interest drops, so does the level of assistance. Another drop in
outside assistance cones when the damaged community has completed the
process of outward rvepair, as seen in Tigure 5., Ultimately, the con-
munity must finish the recovery process on its own. "hether it is able
to do this or not depends upon its latent viocr and collective ability.
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CONCLUZIOuS

The author has described the lonr—tern effects of a major fire
that suent the central part of Sal~ata, a mediun-size city in the north-
east of Japan, ix another paper as follows: “"tfter recovery, the
damaged arza 1s forced to nake a new adaption to its external environ-
ment. Durdng the time vhile the community's functioning is halted by
the disaster, the role it had plaved in society at larre 1is takan over
by other communities. An cxchance of roles, or a functional substitu-
tion, takes place." (lirose, 1931)

The same could be said of Toyako~(msen. DBecause it was one of the
outstanding tourist areas in Japan and suffered severe damare from the
eruption of (It, Usu, vast quantitities of resources vere donated after
the erurtion by the national, prefectural, and municipal authorities
and the residents of Toyako-Onsen itself, and recovery from the disaster
was extrenmely rapid; but the eruntion altered the role Toyako-Onsen
played in relation to its external society. The disnster marred . its
prestiy . The volcano set the community back to the same startine line
as other similar comnunities. uwokkaido has a larve number of tourist
areas wnich compete vith each other for the tourist trade. Sevzral of
these areas are at an advantaje for one reason or another, and Toyako-
Onser had been one of these favored locations. The eruption of 't. Usu
robbed Toyalko-~Onsen of its advantage, and its tourists vanished to
other areas such as lloboribetsu-Onsen. This type of change is irrevers-
ible; even after Toyal'c-Onsen had becone safe again, the tourists did
not return. Ilowever, throuch the process of recovering from the disas-
ter, another change took place. Toyako-Onsen was transformed by being
refurbished as ¢ modern resort area. Althouch it must now enter the
competition for tourists at the sane level as other areas, the various
new resources waich it deriwed frowa the recovery process will undoubtedly
2ive it a conpetitive advantane.

Disasters also have serious effects on individual people (Crickson,
K. T., 1970; Stern, G. li., 1977}, but the question of such effects has
becen omitted fror: the present discussion, which makes use mainly of
agynrepate data to analyze the nffect of the eruption. The author feels
confident that the disaster's inpact can be adequately traced in the
ap~regate data alone (Friesema, ¥. P., et al., 1979; Wrieght, J. D,
et al., 1579).
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