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Abstract. Every year, earthquakes cause economic and human losses around the globe. In Japan, a great
deal of attention has focused on improving the safety of structures and individuals in the last decade. The
introduction here of several new related policies, together with continuous discussion of such policies, has
raised the level of environmental security nationwide. Despite this signifi¢ont,éndividual preparedness

and awareness are still lacking, especially in rural areas, where technological advancements and policy
applications often arrive late. In this paper, Kawaguchi in Niigata Prefecture, Japan was chosen as
study area because of both the major damage experienced during the 2004 Chuetsu earthquake and the
particularly dynamic socio-cultural activities of the community. Using interviews and questionnaires to collect
information, this study aims to investigate the causes of local variations in community behaviour after the
earthquake. Geographic location as well as everyday social relationships, social interactions and organisation
are considered the main causes of thedences in community organisation during the recovery process.
This study highlights the necessity for more localised emergency education in order to promote longer-lasting
awareness and preparation in rural areas.

1 Introduction and hazard mitigation has advanced in recent years, the pace
of economic development and urbanisation has increased
Globally, rural and urban communities experience naturalthe risk fr,om earthguakes and resulted in exposing more of
disasters such as floods, tropical cyclones, earthquakes argge world's pgpulatlon to earthquakes (Tucker et al., 1994).
drought (Burton et al., 1993). Each natural disaster will apan experienced approximately 1.8 percent (.)f the total
have a diferent impact associated withfiéirent levels of number of earthquakes globally of Richter magnitude scale

vulnerability related to human actions specific areas, suctgaar;?]:st;ovi bjg’;ﬁﬁnh;ggszt?:: 5223 (gircr:g(’j ztgi?r-vi\jeh?n
as building in inappropriate locations or using weak building b Pob q y

materials (Cutter, 1993). More so than the other types of?n i?\ligr]nhi Se![‘;m'z r:]k enw:ogmerét snd aid?npi)tedvmriasurﬁj :0
disaster, an earthquake is aevént that can be prepared s€ the damage produced by seismic events, a 0

for in advancég, by providing the necessary knowledge for improve the recovery process (OECD, 2.009)' Th_e_Japa_ne_se
overnment has developed several national policies within

those living in seismic areas and also by using advancei‘e last 50yr to address such events, such as the Disaster
anti-seismic construction methods (Turner, 1976). In areas . ' .
( ) elief Act (1947), the Countermeasures Basic Act (1961)

high risk for earthquakes, community preparation, including . .
emergency provisioning, emergency communication plansand the Earthquake Disaster Management Special Measure

and community-based planning, is therefore crucial (USGSACt (1995). These policies focus on decentralising and

. . localising emergency operations in disasters. Recently, the
2 ; FEMA, 2 . D h I f . . e
005; , 2006). Despite the worldwide oceurrence o Gentral Disaster Management Council (CDMC) established

Earthquake Disaster Management Reduction scheme,
putting into place new disaster mitigation goals and refining
olicies on earthquake-resistant housing and public facilities

characteristics have been the topics of a considerable amou
of discussion (Hewitt, 1983; Dynes, 1993; USGS, 2005;
FEMA, 2006). Although earthquake engineering research’
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2 M. Gismondi: Investigating community behaviour after the 2004 Chuetsu earthquake

(Suganuma, 2006). Despite the progressive and continuousformation about a region’s seismic susceptibility. The
improvement of these policy frameworks, the roles andhistorical occurrence record of earthquakes in one area
responsibilities of organisations and individuals during andcan produce extensive information about the frequency
after an earthquake remain unclear; moreover, the exchangef earthquake events and can inform the level of risk
of information among dferent levels of government is still awareness. For example, an earthquake occurring at
insuficient (OECD, 2009). night would produce higher numbers of casualties because
Despite the fforts of the Japanese government, therepeople in their homes would be more exposed to injuries
are notable dferences between metropolitan and rural (Alexander, 1985). In Japan,fiices are usually made
areas that further complicate the successful adoption ofvith anti-seismic construction methods that arguably lower
the policies previously described. In conceptual as wellthe risk of death during working hours. Other factors
as practical terms, urban and rural areas present some should also be considered such as the complex geography
the most significant sources of regional variation. In fact, of structural damage (buildings, roads, facilities, etc.) and
many studies have noted that individualism and collectivismthe location of the epicentre of an earthquake event. Given
are often coincident, respectively, with modern (urban)that over 95 percent of all deaths in earthquakes are
and traditional (rural) social conditions (Kagitcibasi, 1997; caused by the collapse of buildings (Alexander, 1985),
Kashima, 2001; Oyserman et al., 2002). Thé&edtences building characteristics, including the level of structural
between urban and rural areas are, therefore, representatigafety and anti-seismic construction measures, clearly do
of different lifestyles and traditions (Gismondi, 2010). Under play a significant role in determining vulnerability (Cuny,
a modern, urbanised social order, an individualistic lifestyle1983; Coburn and Spence, 2002). On the policy level,
is hence most common and limits the degree of collectivismthe protective measures responding to these issues include
apparent in society (Triandis, 1995). Alternatively, under structural and non-structural regulations such as evacuation
a traditional, rural social order, people are more proneareas and shelters locations, as well as other preventive
to adopt a collective lifestyle. In rural areas, diverse policies. After an earthquake, relief measures, such as
but interlocking social roles, including ftierent types of the availability of provisions and medical accessibility are
occupations such as agricultural activities and services focritical factors in reducing the vulnerability of human
the local community, all serve to maintain this collective populations (WHO, 1997). Most importantly the search
lifestyle (Baumeister, 1986 and 1987). fIdrences in and rescue team presence has a crucial role, especially
lifestyles may contribute to a resident’'s behaviour and mayimmediately after an earthquake.
shape his or her response in the case of a seismic event, Understanding the vulnerability of communities who
especially in regions where urban and rural lifestyles coexistlive in areas at risk for earthquakes is the first step
Due to economic and political interests, urban areas tend tin implementing preparative measures (Tierney, 2001).
benefit most from policies and technological improvementsMoreover, the introduction of Geographic Information
aimed at preventing damage from earthquakes; remote are&®ystems (GIS) as a support tool has enabled the analysis
are more vulnerable, however, due to the lack of awarenessf a great deal of information about seismic hazard risks
policies, earthquake-resistant construction and anti-seismi¢King and Kiremidjan, 1994; FEMA, 2001), disaster
evaluations (Matsushita et al., 2008). management (Mansourian, 2005; Saadarseresht, 2006) and
Vulnerability can be defined astHe characteristics of post-earthquake support measures (ESRI, 2007; EMC,
a person or group and their situation that influence their 2007).  Although a wide range of studies in disaster
capacity to anticipate, cope with, resist and recover fromreduction have been reported, the responsibility for
the impact of a natural hazatd(Wisner et al., 2004). successfully organising to reduce the impact of a natural
Another definition incorporates the concept of “capacity” ashazard falls to dferent institutional levels (Tierney, 2001).
the ability of a group or household to resist the violence of aDespite progress in our understanding of vulnerability
hazard and easily initiate the recovery process (Anderson antb earthquakes, furthermore, the institutions responsible
Woodrow, 1998; Wisner, 2003). Both of these definitions for raising awareness, ensuring individual preparedness
include the concept of disaster defined by Fritz (1961:665)and increasing investment in preventive actions have
in the context of social science:Ah event, concentrated not yet exercised their full capacity for action (Adger,
in time and space, in which a society undergoes sever@006). In the last decade, several global programs have
danger and incurs such losses to its members and physicdteen developed to improve earthquake safety, including
appurtenances that the social structure is disruptéthen prominent initiatives such as the Community Emergency
assessing vulnerability, it is essential first to define the typePreparedness (WHO, 1999) and the Global Earthquake
of disaster. According to Wisner et al. (2004), the following Safety Initiative (GeoHazard International United Nations
four factors determine earthquake vulnerability: distance toCentre for Regional Development, 2001). The priority
the epicentre, damage produced, the time of occurrenceyf these studies is to reduce earthquake risk by providing
and building characteristics. The location of the epicentreshort- and long-term emergency preparedness programs,
and damage caused by past earthquakes provide preliminagombining the findings of scientific research on natural
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UNCRD, 2001).

An emergency preparedness program should also tak
in account factors such as geographical location anc
accessibility. Indeed, if an earthquake occurs, remote area
would have higher possibility of remaining isolated due
to their inaccessibility, especially when they are located #4
in mountainous areas (Olshansky et al., 2006). In these¢
circumstances, the local community becomes an importan-

hazards with governmental policy planning (WHO, 1999; x g\\; g Y g=r
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provider of support during the recovery process. For the o W (f

purposes of this study, the “community” is defined as a N p

group of people living in the same area and interacting ' ._";.:';_ Shelter
socially. Despite living in similar environmental conditions, : 1 :3 : Road )
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continuing éforts (Smith, 1961; Yoshida, 1964; Coburn and 0 0.5 1 sz e A

Spence, 2002). The Japanese Cabinftc® Survey on : if

Disaster Preparedness has confirmed a decrease in the public o )

awareness of risk after a major earthquake (Suganumef'gure 1. The three research areas within Kawaguchi town.

2006). The actual policy system does ndfisiently provide

the preparation required to face a seismic event in rural areas .

in Japan (OECD, 2009). (Fig. 1). On 31 March 2010, Kawaguchi was absorbed
While much research has been done on the vulnerabilitynt© the city of Nagaoka through the dissolution of the

and resilience of communities, few studies have been carriefft@uonuma district. The town had 5572 residents in 2004

out on how rural communities respond to natural disaster&d @ population density of 111 persons pefKResearch

such as earthquakes in Japan. Therefore, this study aim@rouP on Damage of Mid-Niigata Earthquake, 2005).

to understand the causes behind théfedénces in rural SiMilar to most rural regions in Japan, the population is

community behaviour after an earthquake, contrasted wittProgressively declining due to migration, and consequently,
what occurs in neighbouring urban areas, and how thd"€ Percentage of the population represented by elderly

characteristics of a community can be used to promoteindividuals continues to increase (Gee, 2000). Local small

awareness and preparation. A bottom-up methodologicaPUSinesse?' and agricultural act_ivities make up the economy
approach, based on fieldwork and multiple interviews, was'" the region. The area receives heavy snow during the
proposed in this study to summarise and interpret how theVinter and is &ected by landslides in the spring because of
community reacted after the earthquake. Understandingn® 9€ological conditions of flerential denudation, which
the regional character of the community organisation andS @ recurrent phenomenon around Kawaguchi (Konagai,
behaviour evident in residents may be the key to raise2004). The Niigata Prefecture is historically a high seismic

awareness and improve the preparation of safety proceduréd€@. Three notable earthquakes occurred in the last S0yr,
for future earthquakes. provoking high levels of damage to the Prefecture: the 1964

7.5 magnitude quake close to Niigata city, the 2004 Chuetsu
earthquake and the 2007 Chuetstfsbore earthquake.
2 Kawaguchi town and the Chuetsu earthquake Despite the numerous earthquakes recorded in history, the
current policy system on anti-seismic construction and
The district of Kawaguchi town is located at the bottom of a awareness raising is arguably still not mature enough in this
wide valley in a hilly area surrounded by mountains, inland overall region (OECD, 2009).
of the Niigata Prefecture in the Chuetsu area, 25km from The Chuetsu earthquake occurred on Saturday, 23 October
the city of Nagaoka. The term “town” here designates an2004, and produced a 6.6 surface wave magnitude, overalla 7
administrative spatial unit, not an urban settlement, and inrmagnitude, on the Japanese Meteorological Agency seismic
this case the district of Kawaguchi town is predominantly intensity scale (JMA scale) and an estimated economic cost
rural, but actually comprises an amalgam of rural and remoteof 30 billion USD (Munich, 2005). The Chuetsu earthquake
as well as urban, locations. The district is situated betweerwas the most expensive earthquake to date in Japan after
37°1012" to 371858’ N and 1384957 to 13851'44" E the Kobe earthquake of 1995. Kawaguchi reported heavy
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the respondent’s background and behaviour, and so in this
research it was decided to conduct face-to-face interviews.
Each household was considered as the unit of reference
for the interview, and in total, 58 complete household
interviews were conducted. That is, 21 household in the
central area, 16 in the peripheral area, 13 in the isolated
area, and 8 households which moved inside the study areas
after the earthquake from more remote areas of the district
(Gismondi and Huisman, 2012). In this study, it is assumed
that the centre of Kawaguchi town will retain aspects of
a modern urban lifestyle, whereas more isolated areas will
show a predominantly rural and traditional way of living,
following the studies undertaken by Kagitcibasi (1997),
Kashima (2001) and Oyserman et al. (2002). For this reason,
the three sample areas were selected in order to reproduce a
social reality capable of representing the whole district and
its varying component social relations and social structures.
The assumptions previously cited do risk essentialising the
respective constructs of rufahditional and urbgmodern,

but they are nonetheless believed to be useful concepts for
distinguishing between two flierent lifestyles following the
objectives proposed in this paper.

Figure 2. Location of the main earthquakes in proximity to

Kawaguchi town. Data source: Niigata Chuetsu Earthquake GIS The In_terVIeW_S covered the fOI,IOWIng tOpICS:. the
project website geographic location of a household’s house, details about

daily household and social activities before the earthquake,
community activities and the participation of the respondents

damage to its buildings and its communication network andn those activities, the level of preparation and awareness
was isolated for three days (Research Group on Damage drefore the earthquake, and the observed changes in behaviour
Mid-Niigata Earthquake, 2005). The prominent aftershocks2/ter the earthquake (as shown in Table 1). At the end
that were recorded (Fig. 2) caused further damage an@f each interview, a short questionnaire was distributed
hindered rescue activities (Hirata et al., 2005). Three aread® collect further information, mclud,mg the amount of
namely a central site, a peripheral site and an isolatedi@mage experienced, the respondent's behaviour during the
site were chosen for this research to observe communitfvacuatm”' and any support given or _recelved__ The three
behavioural patterns and compare behaviours occurrin tudy areas _were_compared usm_g the_mformatlon coIIe_cted
during the recovery process within Kawaguchi (Fig. 1) hrough th<=T Inte_rVIeWS and questionnaires. The comparison
(Gismondi and Huisman, 2012). The division into central, focused primarily on the structural damage caused by the
peripheral and isolated locations follows the typical structure€@thquake and the community support and communication
used by urban planners to definefeient areas of a city in during the recovery process to illustrate important factors in
terms of their relative “urban” and “rural” qualities (Lynch, vulnerability reduction and risk analysis (Kimura et al., 1999,
1960). The three areas were also selected considering tH2207)-

advice and experience of local authorities in the district.

4 Results

3 The interview process 4.1 Characteristics of the research areas

This study used face-to-face interviews and questionnaire3able 2 highlights the main attributes of the residents that
to collect detailed information about the behaviour of characterise the three study areas totalling 1863 individuals
households and local communities, a method that allowedut of the 5572 of the whole Kawaguchi town. The
efficient data collection and the sharing of information. In central area, or core of the town, is composed of six
previous studies, such as those of Kimura et al. (1999communities (or neighbourhoods) with a total of 432
2001), a questionnaire was submitted to a selected numbdrouseholds with a resident age averaging 45yr, and its
of people in a specific area through the postal servicejnhabitants work primarily in local businesses within or
with arrangements made to receive answers in the sameutside the central area. Public transportation and the main
manner. Although this method simplifies planning, it collects shops, restaurants and governmental buildings are located in
answers without obtaining any further information about this zone. The earthquake disrupted the road network and
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Table 1. Main topics of discussion during the interviews.

Damage received

e House damage
e Injuries within the household

M. Gismondi: Investigating community behaviour after the 2004 Chuetsu earthquake 5

public transportation is available in this area, and the local
school lies unused due to the absence of children in the
community. Nevertheless, the local school is often used for
local events and as a shelter in the case of natural disasters
or emergencies. The relatively small number of community
members and their agricultural activities were found to have

» Other structural damages positively influenced the relationships between members in

this study area. Because of the distance from the central zone
and the damage caused by the earthquake, this community
experienced the longest isolation, extending up to five days.
The position of the village on a hillside induced a large
number of landslides and explained the longer isolation time
due to greaterféorts required by the rescuers to re-establish
the main commuting road.

Evacuation methods

e First reactions during the earthquake
e Reason of the first reactions

¢ Provisional shelter choice and reason
e Shelter knowledge

Support during the recovery process

e Support provided

e Auto-evaluation of the behaviour
e Support received

¢ Residents requiring assistance

4.2 Damage experienced and evacuation methods

The 2004 Chuetsu earthquake produced strong ground
movements and ultimately caused considerable damage. Six
people were killed; 62 were injured; 606 houses were
o Activities completely destroyed; 146 houses were seriously damaged;
* Social relations and 641 houses were moderately damaged. Public facilities
* Social structures were also #ected. Figure 3 shows two example of the
damage produced by the earthquake and the same area
at the end of the recovery process. In the city centre,
the compact urban structure and nucleated housing pattern
exacerbated the negative impacts of the earthquake because
the houses that were damaged first collapsed fiedtad the
surrounding buildings. Anti-seismic structures were mainly
presentin public buildings, but private housing structures had
prohibited rescuers from reaching the town until three daysheen constructed mainly out of wood. Despite its proximity
after the first tremor. Despite the large number of households;g the city centre, only minor damage to infrastructure was
the local communities here did not prepare any emergencyecorded in the peripheral area. The reduced amount of
evacuation plan or shelter assignments. The area containsdhmage was the reason that the houses in the peripheral study
large number of individuals per household, a characteristicarea needed only reinforcement and refurbishment, whereas
that used to be common, especially after the end of thenose in the central area needed to be completely rebuilt. The
Second World War, which often include several generationsequced damage positively influenced the recovery process
living in the same house. Additionally, younger individuals 3nq enabled faster rehabilitation and reconstruction after the
and newcomers from other villages populate the area. earthquake. The isolated area presented a similar distribution
The peripheral area is smaller in size and comprises 8&f damage as was observed in the central area, such that
households and two communities, with residents reportingess durable wooden construction amplified the damage to
an average age of 57yr. Despite being less than 1kmhousing. Additionally, road deterioration and landslides
away from the central area, agricultural activities dominatewere reported in the hills surrounding the isolated area.
the landscape, leaving more free space between househol@zspite the greater amount of damage, refurbishment and
for interactions and thereby encouraging neighbourhoodtonsolidation of the houses were also considered in this area
relationships. The only bridge connecting the peripheral torather than complete reconstruction.
the central zone was damaged during the earthquake, further | ocal government flicers stated during the interview:
isolating this area over the subsequent three days. A family Although we knew about the high seismic risk of the
structure similar to that observed in the central area wagegion, we did not organise emergency procedures in case of
recorded in the peripheral zone. earthquakes. Residents were not aware where to evacuate,
The isolated area consists of a single community of 52therefore when the first shake occurred panic spread in
households located in the hills 8 km northeast of the city Kawaguchi with a good portion of the town residents trying
centre. The residents in this area reported the highesto reach the local government buildings seeking sugport
average age of 64yr, and the main labour activity wasThe lack of preparation and awareness contributed to the
found to be the cultivation of rice and vegetables. No fear and panic that were reported as the most common

Community lifestyle

Spatio-temporal behaviour, discussed in
Gismondi and Huisman (2012)

e Spatial mapping
e Position of family members over time
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6 M. Gismondi: Investigating community behaviour after the 2004 Chuetsu earthquake

Table 2. Relevant attributes in the three research areas. Data source: population census (2000); agricultural census (2000); Kawaguchi towr
local governmentalféice (2000).

Central Peripheral Isolated

Number of residents 1403 322 138
Number of households 432 80 52
Average number of residents per house 3.2 4 2.6
Number of residents engaged in farming 134 173 116
Number of households engaged in farming 29 39 35
Number of communities 6 2 1
Average age 45 57 64
Number of annual activities 8 3 6
Time isolated (hnumber of days) 3 3 5
Distance from the city Centre (in km) 0-0.5 1-2 8-8.5

Note: the number of residents refers to the three study areas. The therm annual activities refers to the local festivals and other local events.

Higashi Kawaguchi section (City centre)

After the earthquake At the end of the restoration process

Tamujiyama section (Isolated hamlet)

After the earthquake At the end of the restoration process

Figure 3. The structural damage provoked by the Chuetsu earthquake. Data source: Niigata Prefecture, Kawaguchi tékae city o
Note: photos were taken by affficer of Kawaguchi town a week after the Chuetsu earthquake occurred and after the reconstruction was
completed (Summer, 2005).

reactions to the earthquake and resulted in individuals rarelcombined with the lack of preparedness, forced individuals
moving to a place of refuge inside homes during the seismidrom different communities to mix and group together in
event. In the central area after the earthquake, the evacuatidhe few remaining open places, such as parking areas and
pattern was disorganised. The dense urban structural fabritemple courtyards. Due to the severity of the damage and
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the fear of profiteering, most of the residents used their ownof community behaviour were observed in each of the
cars as provisional shelter for the first several days of thenvestigated areas. In the central area, the residents
recovery process. An example is the witness statement of arioritised ensuring the safety of their own family and
62 yr old victim: “we lived in our car for one week, we were maintaining provisions for them. One of the victims stated:
too afraid to sleep inside the hodseWhen the residents’ “After the earthquake nobody was coming, we did not
focus shifted from their individual houses, they beganhave any emergency supplies, so we kept what we had for
community organisation within the area. The observed lackmainly ourselves, but still we tried to provide support to
of knowledge about town shelters provides another exampl®ur neighbours The lack of preparation for emergencies
of the dfficulties of organising the community immediately appears to have been the main issue that slowed down the
after the earthquake. Residents generally moved to theecovery process. Local government support was essential
closest shelter or close to the local government building.for the organisation of shelters and tent camps. The arrival
Although a portion of the population began to move to of rescuers provided more defined organisation as well as the
official public shelters, the local government has confirmedreconstruction and consolidation of damaged structures and
the total absence of sheltering assignmengsitents did  roads.

not know where to go, this was the main reason of the panic Despite its disconnection from the central area, the
which spread immediately after the earthquake households in the peripheral area succeeded in grouping

The reactions in the peripheral area were similar tointo small units. With the interruption of local
those observed in the central zone, including the primarygovernment services, the residents did not benefit from
importance of individuals providing protection to their own immediate support, but greater collaboration appeared
families inside their houses. However, the lower densityamong households in terms of resource-sharing and mutual
of the urban structure in this area provoked a scatterecdsupport, such as sharing food and other objects servicing
evacuation pattern, contrary to the concentrated evacuatioprimary needs such as clothing. The testimony of one
patterns observed in the central area. Residents hereictim indicates the successful neighbourhood organisation
also preferred their cars as provisional shelter for the firstthat took place: YWe were alone. As we had just collected
night following the earthquake, once again indicating thethe rice, we organised a kitchen in my garage together with
attachment of the respondents to their own houses and thédne neighbourhood. We ate only rice and vegetables but
fear of robbery. As stated by one of the victims: wias ~ we were all alivé. Although most of the residents were
afraid, my house collapsed and | did not want to move. | keptorganised in groups, each group considered the choice of
living in my car until the rescuers arrived with provisions and moving into local shelters to avoid highly damaged buildings
other primary necessity gootdsThe residents responded to or to assist its elderly members. Individuals and groups in
the first tremor with a poorly organised evacuation, in which the isolated area took aftérent approach. Regardless of
two schools designated as shelters in case of emergendpe lack of emergency planning, the community members
remained partially vacant and available, which was due torapidly organised and shared their resources extensively,
the preference of most residents to stay close to their owrenhancing their independence from the local government.
households and spend the initial period of the rehabilitationAs one of the interviewees reportediWé used the school
process divided into small groups. Residents in the isolatedkitchens to eat and the gym to sleep. We could not reach
area reported panic only during the immediate aftershocksthe city centre and as nobody was coming, we decided to
After the first tremor, these residents moved to the localopen the road by ourselves After five days of isolation,
shelter (the “retired” school) that was considered a securdocal residents were able partially to reconstruct a number
location. As stated by one of the intervieweesWifen  of local buildings and a commuting road and, thus, enabled
the earthquake occurred, my husband and | immediatelyeasier access for rescuers. The greater number of elderly
left our house, grabbing what we could, and we movedresidents in this area necessitated additional assistance to
as soon as possible to the shelter, because we knew itomplete the evacuation, but, despite the isolation of the area
would be safe thete This location remained a reference- and the inaccessibility of the local government services, the
point during the entire recovery process due to the mutuatommunity members supported those needing assistance. By
efforts implemented by community members in organisingusing only one shelter as the core of the recovery process,
the reconstruction of their hamlet and the restoration of itsthe residents organised more easily and overcame the lack of
daily activities. external support.

The inability to communicate and plan had a strong,
negative impact on the rehabilitation process. As stated by
a victim: “telephone and cellphone were not working, |
The community played an important role in the vulnerability could not even call my parents to tell them that | was safe
to a natural disaster, butthe lack of preventative organisatiorand in good shage It caused dificulties for individuals
among community members considerably reduced theattempting to locate and gather members of their families,
efficiency of that support. In Kawaguchi, fiirent types and at the community level it blocked the flow of information

4.3 Community support and communication methods
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8 M. Gismondi: Investigating community behaviour after the 2004 Chuetsu earthquake

about rehabilitation procedures. Most respondents used thefirst aid to local schools, as well as risk awareness and
own house as the meeting point to regroup their family preparation courses. The heterogeneity of community
members. However, noffective family evacuation plans structures and interests always produces additional issues
had been prepared in case of emergency. The lack of am successfully promoting the dissemination of information
evacuation plan was due in part to the local governmentat all social and age levels inside a community. The
not instilling suficient awareness in or providing adequate unpredictability of natural events, such as earthquakes,
knowledge about disaster mitigation procedures to familiesmeans that their risk is often underestimated. In this study,
Different types of communication hence appeared in eaclit was found that residents were more aware of the risks
study site immediately following the earthquake, rather thanof phenomena such as heavy snowfall and landslides often
there being one consistent model followed. For example, theoccurring during the year (Konagai, 2004). However,
central and peripheral areas reported more family-focusedhe occurrence of an earthquake was underestimated
means of communication, whereas the isolated area exhibitedue to the impossibility of forecasting these phenomena
community-oriented forms of communication with a rapid (Kogan, 2007). Disaster awareness, the knowledge of
exchange of information. The latter resulted in more long-term residents of a specific location and records of
immediate and arguablyffective support directly following past earthquakes, is important for providing educational
the earthquake. information (Tanaka, 2005). Maintaining earthquake
awareness and readiness at high levels over time is a priority
in different regions in Japan (Imai et al., 1997; Information
5 Discussion Bureau of Cabinet Secretary of the Japanese Government,
1998; Tanaka and Hattori, 2001). Despite the general
This study investigated the behaviour of residents oftrend of increasing the knowledge and preparation in Japan
Kawaguchi town after the 2004 Chuetsu earthquakerelated to the emergency educational system, rural districts,
Differences in behaviour and organisation appeared irsuch as Kawaguchi, remained partially defenceless in this
the study area and indicate the existence of clusteredespect. The absence of earthquake-resistant buildings
communities with unique characteristics according to theirexplains the considerable amount of damage caused to
location in the town centre, the peripheral area orinfrastructure (Miranda and Bertero, 1994). Because of the
the isolated area (Gismondi and Huisman, 2012). Ashigh risk of residential buildings collapsing, the community
Anderson (1994) and Cutter et al. (2008) have observed, thglayed an important role in guaranteeing the safety of its
pre-existing patterns of daily life for community members residents, but the observed behaviour highlights the lack
are the main contributing factors to spatialffeiences  of individual knowledge of emergency procedures and that
in organisation and behaviour, as well as vulnerability this information was not provided by the local government
to natural disasters. Understanding these patterns couldefore the earthquake.
eventually inform new policy response, ones that might A strong connection between age and labour type was
better reinforce the structure of the community and reducean important factor in explaining the regionalfdiences
its vulnerability. Geographic location, daily relationships, observed in behaviour in this study, as shown in Table 2.
social interactions and organisation explain thféedlénces in  Lower average age generations are only partially engaged in
behaviour observed among the communities within the townagriculture, preferring to work outside the town and the local
These factors also have an impact in successful resourceommunity, and hence being less bound into local social
management and organisation among residents, as discussgglations that might be the basis for collective action (Spesna
by Blaikie et al. (1994). Preparing communities to face et al., 2009). Conversely, residents who are active in the
disasters is a major policy topic around the world, including fields rely on constant collaboration in their daily life because
in the United States, as demonstrated by the activities anthe work itself is based on cooperation. Thus, farming
programs of the Federal Emergency Management Agencyomplements community activities, and the strong bonds
(FEMA, 1997). originating in the daily life of the community overcome
Cultural and cognitive variables such as traditions, other issues, including the lower population density in the
perceptions and sensations are among the factors influencingeripheral and isolated areas (Pretty, 1999). Because the
an individual’s ability to react during a seismic event. central area has the lowest percentage of residents engaged in
Proper understanding of these factors may lead to improvedgricultural activities and a lower average age, the everyday
education and use of relevant information before an eventonnections there appear to be much weaker. Therefore,
to prompt better responses if or when another event occura weaker relationship at the community level is observed,
(Asgary and Willis, 1997). Campaigns to warn the generalwhere daily activities are located primarily outside the
public took place after the Chuetsu earthquake (Kamigaichtown and family members are separated for most of the
et al., 2009). Similar to other education campaignsday (Lefebvre, 1970). The creation and maintenance of
worldwide, this campaign consisted of distributing a community requires attention and, especially, trust and
informational booklets on earthquake preparedness andollaboration (Murray and Dunn, 1996). This phenomenon

Soc. Geogr., 7, 1-12, 2012 WWW.S0C-geogr.net/7/1/2012/



M. Gismondi: Investigating community behaviour after the 2004 Chuetsu earthquake 9

explains why neighbourhoods with a higher average ageawareness and organisation. Thatences observed in the
integrate better and why their members maintain strongecommunity social organisation in the three research areas
bonds by sharing the same working activity and forming of Kawaguchi town showed that prior approaches used to
a network of trust over time. It is also interesting to disseminate knowledge and organise local communities had
highlight that in areas with a stronger social bond, a lackbeen insfficient. Furthermore, the concept of vulnerability
in anti-seismic construction is observed, whereas in areasssumes ¢lierent meanings according to the characteristics
with weaker social bond stronger anti-seismic constructionof residents and which institutional level is considered
is present. (ADPC, 2003 and Triulzi et al., 2003). At national
In neighbourhoods with a higher average age, residenttevel, the vulnerability depends on the long-term strategies
exhibit strong connections and are strongly engaged irin loss reduction, mitigation and anffective dialogue
community life. Hence, disaster plannindgfaets could between government and citizens. At community level,
focus on incorporating members of younger generations andhe vulnerability of any one single household potentially
newcomers to improve the social network (Shaw et al.,contributes to increasing the whole community vulnerability.
2004). This planning has already begun to be carried ouHowever, existing social and cultural structures within the
through family and community activities in a morffextive ~ community are the main determinants of the resilience of the
way, by organising events that increase shared knowledgeommunity to the disaster (ADPC, 2003).
about the region and ensuring appropriate collaboration in This paper therefore wants to stress the importance of
case of emergency. The local government also plays ameducing the community-level vulnerability. As a concrete
important role in supporting the subsistence of existingexample, in this study three specific study areas were
communities and the creation of new ones (loakimides etselected. In the central area, the vulnerability was the
al., 1984). Promoting collaboration, constructing emergencyhighest among the study areas, mainly due to the lack
infrastructure and providing basic emergency knowledge aref deep social relations and what can be portrayed as a
examples of the types of emergency preparation neededeaker social structure that slowed down the rehabilitation
in Kawaguchi. Raising a community’s awareness of process and the interaction between residents, who opted
a certain topic is easier than maintaining it over time for an individualistic behavioural response to the crisis.
(Coburn and Spence, 2002). Therefore, the communityin the case of the peripheral area, the distance between
was considered indispensable by residents in improvinchouseholds and the impossibility of communicating with
their safety during the recovery process. The case othe city hall were the main factors explaining the residents’
the isolated area indeed highlighted the importance of thevulnerability. However, the presence of a more traditional
community in overcoming the damage of a seismic eventand collective lifestyle reduced the residents’ vulnerability,
through providing immediate and long-term support, sharingas they could more easily overcome the isolation period
resources and strengthening the community’s independenceising local hierarchical social relations to their advantage.
The surrounding environment is associated with specificThe isolated area, thanks to the strong social relations and
characteristics that make one communityfatent from  the well-defined structure of the local society, could better
another. The lifestyle of the community’s residents is directly overcome the isolation period and therefore better attend
responsible for how an individual relates to their family to the rehabilitation process. The community successfully
and community. There is no universal way of promoting managed to be independent, especially during the isolation
awareness and preparation, but residents have the capaciperiod, in a sense thereby overcoming their vulnerability,
to overcome a seismic event when they are aware of theiyet the fact that they were obliged to be on their own
own vulnerability (Tanaka and Hattori, 2001). The case offor such long time was itself an issue. Therefore, rather
the isolated area illustrates how the traditional lifestyle hasthan vulnerability in the isolated areas, it would be more
influenced the behaviour of its residents. appropriate to speak about inaccessibility due to the five days
The two definitions of “vulnerability” and “disaster” of isolation. This paper follows the concepts of rural and
provided in this paper are directly dependent upon theurban introduced by Kagitcibasi (1997), Kashima (2001) and
character of the human society which is living in a specific Oyserman et al. (2002). These concepts are adopted in this
geographical area. Therefore, a disaster should not beaper to clarify the distinction in the residents’ behaviour.
defined only as a natural event but also consider the sociah certain danger of essentialising the concepts of urban in
interactions among members of a specific society, sincecontrast with rural must be acknowledged as restrictive and
a natural disaster will have aftBrent impact according posing certain constraints to the conclusions being drawn as
to the type of social structure and geographical locationoutputs from this paper. Further studies should be done in
which it encounters. To overcome the vulnerability of order to deepen the investigation of community behaviour
people resulting from a disaster, it then becomes necessalipvestigation in rural areas and perhaps to move beyond the
to deepen understanding of how the cultural and traditionalkconcepts described in this paper.
history of a society will influence their behaviour and also
which type of approach will be the modfieient to provide
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From the above assumptions, it is believed that aBaumeister, R. F.: How the self became a problem: A psychological
community-driven plan taking into account the specific review of historical research, J. Pers. Soc. Psychol., 52, 163-176,
characteristics of each community, and created by the 1987.
community itself with the support of local government, Blaikie, P., Cannon, T., Davis, I.,.ellnd Wisner,.B.: At Risk: Natural
could more @ectively raise awareness among residents Hazards, People’s Vulnerability, and Disasters, Routledge,
about where they are living, the actual threats of natural_ -0ndon, 1994.

disasters and ways to prepare for and overcome them Th%urton’ ., Kates, R. W., and White, G. F.: The Environment as
y prep ) Hazard, The guilford Press, New York, 1993.

Japanese family and rural community hierarchical sySterTboburn, A. and Spence, R.: Earthquake Protection (Second Edn.),
could be used morefiectively to guarantee faster response, \yjey Eds., 2002.

better organisation and greater security, especially in thecuny, F.: Disasters and Development, New York, Oxfam and

earliest stage of the recovery process, as also stated by Oxford University Press, 1983.

Shaw et al. (2004). During this early stage, the rapidity of Cutter, S. L.: Living with Risk, London, Edward Arnold, 1993.

action is essential, as was seen in the isolated area in thiSutter, S. L., Barnes, L., Berry, M., Burton, C., Evans, E., Tate,

study. Division into small, well-organised groups proved E., and Webb, J.: A place-based model for understanding

to be particularly #ective after the earthquake, ensuring community resilience to natural disasters, Global Environ.

the welfare of residents. Theftiirence in social relations _ Chang., 18, 598-606, 2008. _

and hierarchical structures present in each community i&Y"S: R- R.: Disaster Reduction: The importance of adequate
. L . . assumptions about social organisation, Sociol. Spectrum, 6, 24—

believed to be the focal point in this study as representing 25, 1993,

thg “hearth” of the community |ts_elf. The reSU|t§ .o.f EMC (Emergency Maping Center): Emergency Maping Center

this study therefore recommend using the social activities  Report, 2007, Niigata-Ken Chuetsu-oki Earthquake, Emergency

and the underlying social structures and relations of local Mmapping Center GK Kyoto, 2007.

Japanese communities to promote awareness about the ma#sRI (Economic and Social Research Institute): GIS for

risks arising within a specific area. Producing dfisient Earthquakes, GIS Best Practice, available atvw.esri.com

degree of awareness could eventually lead to increased publicsafety 2007.

independence and organisation for communities, furtheEMA (Federal Emergency Management Agency): Multihazard

enhancing a cultural feature typical of Japan: preparation in !dentification and Risk Assessment: A Cornerstone of the

the face of unexpected disasters. National Mitigation Strategy, Federal Emergency Management
Agency, Washington DC, 1997.

FEMA (Federal Emergency Management Agency): Earthquake
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