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Utdrattur

ibGar Stokkseyrar buda vid nattdruva. porpid er stadsett & Sudurlandsbrotabeltinu og byr par
af leidandi vid reglubundna skjalftavirkni. I mai 2008 reid yfir sidasti stori skjalftinn &
svaedinu en hann var 6.3 & Richter skalanum. Sjavarfl6d eru tid a Stokkseyri par sem
porpid ris ekki hatt yfir sjavarmali og er opid fyrir Gthafinu. Sidasta fléd, svokallad
Stormflod, atti sér stad i jantar 1990 og er talid eitt versta fl6d i sogu landsins. Eins og
morg énnur smaporp & Islandi hefur Stokkseyri gengid i gegnum ymsar hagfraedilegar og
samfélagslegar breytingar undanfarin 20 &r. Adalatvinnuvegur iblanna hefur tekid
stakkaskiptum og pjonusta dregid saman. Tilgangur pessarar rannsdknar var ad kanna
vidhorf ibla Stokkseyrar hvad vardar tjonnaemi (vulnerability), pol (resilience) og adldgun
(adaptation) gagnvart nattiruva og ahrif samfélagsbreytinga par 4. Arid 2010 var haldinn
rynihdpafundur (focus group meeting) par sem veltiGrtak var notad vid val &
vidmalendum. Einnig voru tekin opin viotol og var hentugleikadrtak notad vid val a
vidmalendum. batttakendur voru & aldrinum 32-69 ara og hofou flestir buid a Stokkseyri
meirhluta lifs sins. Vidhorf vidmelanda var breytilegt eftir pvi hvort um var ad reda
sjavarfléo eda jardskjalfta. Flestir toldu sjavarflodin vera adalvanna a svaedinu en pratt
fyrir pad voru flestir tjonnaemari gagnvart jardskjalftum. Astzda pess er annars vegar st ad
Vedurstofan og Almannavarnir gefa at 6flugar vidvaranir pegar vond vedur eru & leidinni
og hins vegar vegna pess ad lagt hefur verid i ymsar adgerdir til ad varna sveaedinu fyrir
flodum, en i flestum tilfellum gera jardskjalftar ekki bod & undan sér. Allir vidmalendur
okkar lystu &hyggjum sinum af peim miklu breytingum sem samfélagid hefur undirgengist
a sioustu 20 arum. Flestir voru sammala um ad peer hagfraedilegu og samfélagslegu
breytingar sem hafa att sér stad hafi haft pau ahrif ad samfélagskennd sé ekki lengur til
stadar. Liklegt er ad pessar breytingar hafi haft pau ahrif ad samfélagid er ekki eins i vel
stakk buid til ad takast & vid nattdruva. Nidurstoour pessar gefa til kynna ad naudsynlegt sé
ad auka samkennd og samheldni iblanna.



Abstract

Residents in the village of Stokkseyri in southern Iceland live with the threat of natural
hazards. The village is located within the South Iceland Seismic Zone and subject to
earthquakes that can be > 6.0 on the Richter scale. The latest great earthquake, 6.3 in size,
occurred in May of 2008. Stokkseyri is also subject to frequent storm flood surges as it is
low-lying and open to the North Atlantic Ocean. The latest coastal flood happened in
January 1990 and is considered to be one of the greatest such floods in the history of
Iceland. Stokkseyri, as many small villages in Iceland, has experienced extensive socio-
economic changes in the past 20 years, manifested in the loss of the economic mainstay
and gradual deteriation of local services. The purpose of this paper was to investigate
residents’ perception of the communities’ vulnerability, resilience and adaptation to the
recurring natural hazards of the area and the impact of socio-economic changes thereon. In
2010, we held one focus group meeting using a snowball sample technique, and conducted
in-depth, face-to-face interviews with local residents using an opportunistic sample
technique. All participants were between the age of 32-69 and most of them had been
living in Stokkseyri their entire lives. The preception of our respondents varied depending
on the natural hazard in question. Most considered the coastal floods to be the main natural
hazard in the area, yet the majority of them felt more vulnerable towards the earthquakes.
The reason for this is both that effective flood warnings are given by governmental
institutions, and because numerous adaptive measures have been taken to mitigate the
effects of possible floods, whereas earthquakes usually happen without a warning. All of
our respondents voiced their concern regarding the difficult changes that their community
has undergone in the last two decades. Most of them concluded that these socio-economic
changes have led to loss of sense of community. These changes are likely to have made the
community more vulnerable and less resilient to natural hazards. These results indicate that
measures aimed at increasing community cohesion and awareness are needed.
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Verkefni petta er tilkomid vegna fjogurra landa samstarfsverkefnis sem heitir: Coast Adapt
- the sea as our neighbor og er styrkt af The Northern Periphery Program. A islandi eru pad
sveitarfélogin Arborg og Vik i Myrdal sem taka patt i verkefninu en Stofnun S@mundar
froda hja Haskola islands styrir verkefninu. Eg kynntist Coast Adapt verkefninu sumarid
2010 og vard pad m.a. til pess ad stefnan sem var tekin i mastersverkefni minu vard pessi.

Sumarid 2010 fékk ég starf hja sveitarfélaginu Arborg sem var styrkt af Vinnumalastofnun.
Snéri petta starf ad gagnasofnun vegna natturuvar og gaf pad mér tekifeeri til ad safna
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Inngangur

Vid strondina fogru var Stokkseyri byggd
og stendur fra landndmsins dégum,

fra pegnunum hlytur han trunad og tryggo,
er tignud i 1j6oi og ségum.

patt brimaldan svarrandi brotni vid hlein
og bjérgunum lyfti ar skordum,

pa lognaldan hjalar vid labarinn stein

og leikur vid boérnin sem fordum.

PU Eyrin min keera vid Uthafsins rond,
sem alid og fdéstrad mig hefur,

um fjorur og utsker med blikandi bond
sig blundandi lognaldan vefur.

Og brimid par kvedur med rymjandi raust,
paer rimur sem geymast i minni,

ég lifsfleyi minu vil leggja i naust

ad lokum, & strondinni pinni.

Texti: Stefan A. Jonsson
Lag: Palmar b. Eyjélfsson

A einstakan hatt tekst textahofundi ad lysa samfélaginu & Stokkseyri med pessu 1jodi.
Aldan sem slik er ekki bara i formi hafsins. HUn er takn motlaetis og medletis sem ibuar
stadarins bla vid. Suma daga skellur aldan harkalega & strondinni og suma daga lidur hin
afram og einungis sléttir fjérusandinn med naerveru sinni.

Fré upphafi byggdar hafa Stokkseyringar purft ad takast & vid ZAgi. Hann hefur gefid og
hann hefur lika tekid. I langan tima var hann forsenda byggdar en einnig steersta 6gnin. En
ognirnar eru fleiri. Vida um land hafa atvinnuvegir breyst og er pad engin undantekning &
Stokkseyri. Litill, blomlegur fiskibser med péttan kjarna ibua hefur a vissan hatt breyst i
uthverfi. Flestir ibGar vinna fjarri heimabyggd og eyda litlum tima saman i porpinu sinu.
Verslun og pjonusta vid ibdana er farin & brott og i stadinn hefur tekid vid afpreying og
pjonusta vid ferdamenn. Stadurinn prifst sem slikur, peningar streyma inn i hagkerfid, en
hvada ahrif hefur slik préun & samfélagid, samfélagasandann og ibtana?

A timum hnattraenna loftslagsbreytinga pegar spar um haekkandi sjavarbord og frekari var
vegna hafsins eru rikjandi er edlilegt ad velta fyrir sér stodu litils sjavarporps sem er
einungis um prja metra yfir sjavarmali. Hvada ahrif kemur pessi breyting til med ad hafa a
Stokkseyri? Nattaruva ma med ymsum heetti verjast en pad sem gefur hvad mestan styrk til
ad takast & vid vanna er samstada ibGanna sem einna helst finna ma i samfélagskennd
beirra.
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Mynd 1 Bejarteikning danskra landmealingamanna af Stokkseyri fra pvi i byrjun 20. aldarinnar.
Tekid af vef Landmalinga Islands.

Stokkseyri er rimlega 400 manna sjavarporp vid sudurstrond landsins. Adur tilheyrdi
Stokkseyri hinum forna Stokkseyrarhreppi sem er hluti af landssveedi sem i almennu tali er
kallad Fl6i i sunnanverdri Arnessyslu. Arid 1998 sameinadist Stokkseyrarhreppur,
Eyrarbakkahreppi, Sandvikurhreppi og Selfossi og Gr pvi vard sveitarfélagid Arborg.
Samfelld byggd hefur verid i Stokkseyrarhreppi sidan a timum landndms og var fjoldi ibla
i Stokkseyrarhreppi arid 1901 alls 943 manns samkvaemt tolum Hagstofunnar. A sama ari
voru ibuar porpsins Stokkseyri einungis 115 manns en & nastu arum fjolgadi ibdum hratt
og arido 1922 voru iblar ordnir 746. Fljotlega upp ar pvi vard mikil feekkun, sem nadi
lzegsta punkti arid 1960 en pa voru einungis 370 busettir & Stokkseyri. Fra sidasta fjéroungi
20. aldarinnar hefur talan haldist nokkud stoédug i u.p.b. 450 manns.

A stadinn herjar néttaruva i formi jardskjalfta og sjavarfloda. Stokkseyri er & SISZ sveaedinu
(South Iceland Seismic Zone) par sem stérir jardskjalftar (> 6.0 ar Richter) hafa ordid a
u.p.b. 100 ara fresti en losun spennunnar naest oft ekki med einum skjalfta og pvi geta
nokkrir storir skjalftar komid & akvednu timabili. Sidasti skjalfti vard i mai 2008 og hafdi
hann téluvert meiri ahrif en skjalftarnir tveir sem skullu & i juni 2000.
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Stokkseyri hefur ekki farid varhluta af sjavarflodum og var fyrsti sjovarnargardurinn
byggdur af Grimi Grimssyni arid 1890 (Hafsteinsson et al., 2010). Sjavarfl6d hafa verid tid
og eru pau einkum slem ef fer saman SSV att, ha sjavarstada og fullt tungl, en pad er
einmitt pad sem gerdist pann 9. janGar 1990 pegar eitt pad stersta sjavarfldo
Islandss6gunnar reid yfir. iblar sveedisins hafa lert ad lifa med slikum fl6dum og er pad
einkum vegna pess ad vidvaranir fra Almannavornum og Vedurstofunni hafa komid ad
godu gagni, en einnig vegna pess ad porpid er varid med teplega 5 kildmetra 16ngum,
oflugum sjévarnargardi sem var reistur i Kkjolfar flodsins. bar sem talid er ad
sjavarbordshaekkun geti ordid 0.6 metrar & pessari 6ld eru taldar likur & pvi ad pad komi til
med ad hafa ahrif 4 tidni og styrk stormfldda pvi samhlida (IPCC, 2007; Bjarnadéttir og fl.,
2010). pvi méa leida likur ad pvi ad Stokkseyri komi til med ad verda tjonnaemara
(vulnerable) gagnvart nattaruva i formi sjavarfloda i framtidinni (Blaikie et al, 1994,
Buckle, 1999; UNISDR, 2009).

Stokkseyri hefur gengid i gegnum miklar samfélagsbreytingar a undanférnum tveimur
aratugum, ekki dsvipad og adrir smair stadir & landsbyggdinni. Pjonusta a bord vid
bankastarfsemi, postpjonustu, heilsugaeslu og verslun er ekki lengur til stadar i porpinu og
steersta vinnustadnum, p.e. frystihtsinu, hefur verid lokad. Ferdamennska hefur i stadinn
tekid yfir & undanfornum arum en stadurinn byr yfir fjolbreyttum s6fnum, vinselum
veitingastad og ymis konar afpreyingu. Breytingar pessar hafa hvort tveggja haft ahrif a
samfélagid og ibla pess. Ahyggjuraddir heyrast um pad ad Stokkseyri verdi svefnbzr eda
sumarbustadabyggd i framtidinni og til pess ad sporna gegn peirri préun parf ad finna leidir
til ad styrkja innvid samfélagsins og anda pess.
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Sjdvarflad 9. jan. 1990.
Stadsetning tjona.

B verulegt tjon

[] Litid tjén

1 Sjovorn frad 1990-91

gamall sjooardur

1. MYND: STOKKSEYRI  1:5.000 Mal 1995

Mynd 3 Stadsetning tjona i sjavarflédinu 1990. Skipulag rikisins, 1995.

Svo virdist sem sveitarfélagid Arborg, sem Stokkseyri tilheyrir, reyni ad stemma stigu
gegn frekari folksfaekkun i porpinu og samkveemt meginmarkmidum skipulagsgreinagerdar
med adalskipulagi Arborgar 2005-2025 skal draga fram sérkenni hvers svadis innan
Arborgar fyrir sig og byggja tilldgugerd a peim til hagsbota heildarinnar og hverju sveedi
fyrir sig (Sveitarfélagid Arborg, 2005).

Vorid 2010 stod mér til boda ad kynna mér verkefni sem heitir Coast Adapt - the sea as our

neighbor og er styrkt af The Northern Periphery Program. Verkefni petta er fjolpjodlegt
rannsoknarverkefni sem fjallar um pad hvernig sma samfélég vid strendur Nordur
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Atlantshafs adlagast breytingum sem verda vegna hnattreennar hlynunar. Sveitarfélogin
Arborg og Vik i Myrdal taka pétt i verkefninu en Stofnun Seemundar froda hja Haskola
islands styrir verkefninu hér & landi. Auk Islands taka patt sveitarféldg og
rannsoknarstofnanir & irlandi, i Skotlandi og nordur Noregi.

Tekin var su stefna ad ég myndi proa meistaraverkefni mitt i tengslum vio Coast Adapt
verkefnid og i kjolfarid fékk ég tekifeeri til ad taka patt i rynihdpafundi i Vik i Myrdal i jali
2010 med Asdisi Jonsdottur annarra leidbeinanda minna. Tekin var st akvérdun ad ég
myndi undirbla samberilega fundi i sjavarporpum Arborgar, p.e. Eyrarbakka og
Stokkseyri sem voru haldnir i septemberbyrjun 2010.

I samradi vid Gudrunu Gisladottur var akvedid ad nota nidurstddur Stokkseyrarhopsins
sem og 3 vidtol sem eg hafdi tekid pa um haustid i mastersverkefnid.

I kafla 2 er gerd grein fyrir nidurstodum eigindlegrar rannsoknar & tjonnaemi

(vulnerability), poli (resilience), adlégunarhaefni (adaptation) og samfélagskennd (sense of
community) Stokkseyrar og ibua hennar.
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Abstract

Residents in the village of Stokkseyri in southern Iceland live with the threat of natural
hazards. The village is located within the South Iceland Seismic Zone and subject to
earthquakes that can be > 6.0 on the Richter scale. The latest great earthquake, 6.3 in size,
occurred in May of 2008. Stokkseyri is also subject to frequent storm flood surges as it is
low-lying and open to the North Atlantic Ocean. The latest coastal flood happened in
January 1990 and is considered to be one of the greatest such floods in the history of
Iceland. Stokkseyri, as many small villages in Iceland, has experienced extensive socio-
economic changes in the past 20 years, manifested in the loss of the economic mainstay
and gradual deterioration of local services. The purpose of this paper was to investigate
residents’ perception of the communities’ vulnerability, resilience and adaptation to the
recurring natural hazards of the area and the impact of socio-economic changes thereon. In
2010, we held one focus group meeting using a snowball sample technique, and conducted
in-depth, face-to-face interviews with local residents using an opportunistic sample
technique. All participants were between the age of 32-69 and most of them had been
living in Stokkseyri their entire lives. The perception of our respondents varied depending
on the natural hazard in question. Most considered the coastal floods to be the main natural
hazard in the area, yet the majority of them felt more vulnerable towards the earthquakes.
The reason for this is both that effective flood warnings are given by governmental
institutions, and because numerous adaptive measures have been taken to mitigate the
effects of possible floods, whereas earthquakes usually happen without a warning. All of
our respondents voiced their concern regarding the difficult changes that their community
has undergone in the last two decades. Most of them concluded that these socio-economic
changes have led to loss of sense of community. These changes are likely to have made the
community more vulnerable and less resilient to natural hazards. These results indicate that
measures aimed at increasing community cohesion and awareness are needed.

Keywords: Natural hazards; Earthquakes; Coastal floods; Storm surges; Vulnerability;
Adaptation; Resilience; Sense of community; Stokkseyri; Iceland
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Introduction

The South Iceland coastal village of Stokkseyri is a community of 445 inhabitants
(Statistic Iceland, 2011). It belonged to the former district called Stokkseyrarhreppur,
which is situated in the most southern part of Arnesysla, an administrative district in South
Iceland (Fig. 2.1). The village is subjected to storm flood surges where it is low-lying and
open to the North Atlantic Ocean and experiences floods frequently. In the 20™ century,
fishing was the economic mainstay of the area, despite the fact that the harbour at
Stokkseyri is open to the harsh North Atlantic Ocean and that a number of skerries make
the navigation to it difficult.

In Iceland weather related hazards such as storms and floods are regularly monitored by
the Icelandic Meteorological Office (IMO). Storm and flood warnings are broadcast on
national radio and television as well as online (Almannavarnir.is). Advice is
simultaneously given to residents in the areas under risk. Along frequently flooded coasts,
like the one in Stokkseyri and the neighboring village of Eyrarbakki, breakwalls have been
constructed to protect the communities. The breakwalls protecting the coasts of the two
neighboring villages, are currently about 7 km long (Kjartansson and Hergeirsdottir, 2010)
whereas 2.7 km of the coast line is still in a need of a similar breakwall.

Stokkseyri is also subjected to earthquakes, being located within the South Iceland Seismic
Zone (SISZ). Due to the large earthquake risk in Iceland the IMO and the Earth Science
Institute of the University of Iceland conduct extensive monitoring of seismic activity in
Southern Iceland (Stefansson et al., 2000; Bird et al., 2008; Bddvarsson et al., 1999). As
early as 1985, geoscientists predicted an earthquake in the region of the size 6.3-7.5 on the
Richter scale within a time span of 25 years (Einarsson, 1985; Stefansson et al., 2000).
Despite the fact that a large earthquake was expected in the region, predicitions were not
accurate enough to issue emergency warnings prior to the actual earthquake. In June 17"
2000 an earthquake of the size 6.6 on Richter scale struck the southwest Iceland in the very
location that scientist had predicted (Stefansson and Halldérsson, 1988; Stefansson et al.,
2000). Following the damaging earthquake (Stefansson et al. 2000), the IMO initiated a
Web-site for viewing near-real-time earthquake activity using results from the South
Iceland Lowland (SIL) national seismic network (Bddvarsson et al. 1996; Bird et al.,
2008). Analysis of data after the event indicated that another earthquake was likely to take
place in the following days in the western part of the SISZ (Stefansson et al., 2000). This
allowed scientists to warn the Icelandic Civil Protection and Emergency Management of
the National Commissioner (ICP) in time before the second earthquake struck on June 21%
the same year (Stefansson et al., 2000). In 2008 an earthquake of the size 6.3 struck the
area again following by an immediate aftershock, which was recorded by the SIL seismic
network (Decriem et al., 2010). Some mitigation measures are available to minimize
economic damage and risk of people’s life if an earthquake strikes. In Iceland all buildings
in defined earthquake area have to be constructed according to regulations (Act no
73/1997) to endure large earthquakes.

Despite the relatively high risk of coastal flooding and earthquakes, no special mitigation
strategies, such as evacuation and emergency plans when facing these particular events are
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in place for the area as such (J6hannesdéttir, personal communication). However, general
evacuation and emergency plans are available and during an emergency the ICP takes
immediate action according to its legal obligations (Act 82/2008). District police and an
emergency management team, including the Red Cross and local rescue teams, lead the
work in cooperation with the ICP when disaster strikes in the region. At the time of the
earthquakes in 2008 a thorough reaction plan had recently been developed for
municipalities in Iceland and was adjusted to Arborg, to which Stokkseyri belongs, and the
neighboring municipality of Hveragerdi in the days following the disaster (see
porvaldsdottir et al., 2008).

Stokkseyri has experienced extensive social changes in the past 20 years. The village has
moved away from being a fishing village with its own service providers, such as
commercial stores, banks, post office and health care center to becoming dependent on the
neighboring town of Selfoss (15 km away) and the capital Reykjavik (65 km away) for
both services and employment. Today, tourism, partly benefitting from the proximity to the
capital, is becoming increasingly important creating economic flow into the community.

Here we present a study in which we explored views of inhabitants of the coastal village,
Stokkseyri, South Iceland, in relation to natural hazards. The purpose of the study was to
investigate, in a non-representative qualitative manner, residents’ perception of the
communities’ vulnerability, resilience and adaptation to the recurring natural hazards of the
area, and the impact of socio-economic changes thereon.
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1 Vulnerability, resilience and
adaptation

Within the field of risk analysis and emergency management, numerous authors have
identified the importance of these concepts, i.e. of vulnerability, adaptation, resilience and
sense of community, when assessing the preparedness and response of communities prone
to natural hazards (e.g. Blaikie et al., 1994; Tobin, 1999; King and MacGregor, 2000;
Paton and Johnston, 2001; Cutter, 2003; Johannesdottir, 2005; Bird et al., 2009;
Jéhannesdéttir and Gisladéttir, 2010; Bird et al., 2011).

Vulnerability generally refers to the characteristics of person or group exposed to hazard,
and their susceptibility to disturbances and losses determined by exposure and sensitivity
to the damaging effects of a hazard (Blaikie et al, 1994; Buckle, 1999; UNISDR, 2009)
that in turn contribute to the elements ability to resist, deal with and recover from the
impact of a natural hazard. Vulnerability is an essential concept in hazards research and
central to hazard mitigation strategies (Cutter, 1996).

Cutter (1996) suggests that existing research on vulnerability should fall under three main
themes, i.e. vulnerability as risk/hazard exposure; vulnerability as social response; and
vulnerability of places. The study of vulnerability as risk/hazard exposure is characterized
by a focus on the distribution of the hazardous condition where the human occupancy and
the degree of loss is associated with the frequency of the particular event of natural hazard.
The study of vulnerability that focuses on resilience to hazards and societal resistance
examines chronic disturbances such as drought, famine, climate change or environmental
change and highlights the social construction of vulnerability. That can be a condition that
can be rooted in historical, cultural, social or economical processes, which affect the ability
of the individual or the society to cope with disasters and respond to them in a sufficient
way. The study of vulnerability of place is conceived as both a biophysical risk and a
social response within a specific areal or geographic domain, which can be either
geographical space or social space (Cutter, 1996).

Social vulnerability is partially the product of social inequalities and is often described
using the individual characteristics of people and communities, in terms of factors such as
age, income, employment, political status and social network access and provides
information on vulnerability and resilience of communities (Blaikie et al., 1994; Cutter et
al., 2003; Paton and Johnston, 2001; Tobin, 1999). It is a measure of how communities are
able to resist and recover from the impact of a natural hazard (Armas, 2008) where these
social factors that influence or shape the susceptibility of groups to harm, can also affect
their ability to respond (Cutter et al., 2003). Reducing the wvulnerability level of
communities is the only efficient and accessible way to reduce the pressure of natural risk
(Armas, 2008). This can, for example, be done by increasing the overall ability to quickly
recover from a disaster, e.g. with some mitigation measures. Sense of community is
a feeling that community members have of belonging; it is a feeling of neighborliness and
a shared faith that their needs will be met in cooperation (McMillan and Chavis, 1986).
When sense of community is lacking a society can become more vulnerable and less able
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to face natural hazard whereas vulnerability can be decreased by raising sense of
community (Bird et al., 2011) because sense of place is an important factor in community
cohesion (King and MacGregor, 2000). Social, economic and cultural differences can
influence the vulnerability and resilience of a community as a whole (Tobin, 1999) as well
as that of individuals; and particularly of new-comers to a society who may not have
experienced or gained knowledge of local hazards (King and MacGregor, 2000).

When exploring vulnerability indicators it is important to keep in mind that some factors
can be considered to increase individual’s vulnerability at the same time as they increase
resilience. For example, old people might be considered vulnerable due to diminishing
mobility, but under specific conditions they represent an endurance and resilience due to
lived experience and gained knowledge (Paton and Johnston, 2001). King and MacGregor
(2000) identified single person households and newcomers to a community likely to be
highly vulnerable to hazards whereas experience is the most effective source of awareness
when it comes to risk perception (Alexander, 2000; Pagneux et al., 2010). Bird et al.,
(2011) found similar results when comparing urban and rural resident vulnerability in a
community in south Iceland. Their research indicates that the higher percentage of single
person households and newcomers in an urban area than in the neighboring farming
community led to more community vulnerability when facing risk posed from the volcano
Katla. An important factor contributing to this may be the local knowledge and experience
that newcomers do not have.

The research of King and MacGregor (2000) also showed that vulnerability cannot be
explained by physical data and risk analysis alone. The perceived natural risk in an area is
also an important factor of social vulnerability (Armas and Avram, 2009; Bird et al., 2009;
Johannesdottir and Gisladottir, 2010; Bird et al., 2011). Perception is likely to be time
related, as people tend to magnify the importance of events that are close in time and
space, and minimize the importance of the distant ones (Alexander, 2000).

Effective mitigation strategies that people exposed to hazard trust, are important and may
reduce vulnerability and raise resilience, and increase the likelihood that people respond
accordingly in case of increased stress (Paton et al., 2008). To ensure the safety of all
concerned close cooperation and adequate communication between the scientific
community, governmental and local authorities and the inhabitants is vital (Bird et al.,
2008; Johannesdottir and Gisladattir 2010; Bird et al., 2011).

If communities are both exposed and vulnerable when natural hazard strikes, it can lead to
a disaster (Armas, 2006; Pelling, 2001). That may for example occur when a community
already suffering an economical downturn experiences a natural hazard. Contrastingly,
communities may experience increased resilience endorsed by societal cohesion, both
during and in the aftermath of a natural disaster (Paton and Johnston, 2001), thus reducing
community vulnerability.

Thus if community resilience is weak it is essential to increase it, as resilience it is the
ability of hazard exposed communities and systems to resist, absorb, accommodate and
recover from the effects caused by the hazard UNISDR (2009). And the resilience of a
community towards a potential hazard is determined by the degree to which the
community has the necessary resources and is capable of organizing itself both prior to and
during times of need. Importantly, resilience refers to either the community’s or the
individual’s capacity to cope and adapt when facing an extreme event. Resilient
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communities are thus more likely to resist and recover from disaster (Tobin, 1999). The
source of resilience can be in tangible factors such as the built environment and on
economic wellbeing, or it can be on the ability of the community members to utilize the
physical and economic resources available, and hence, minimize disruption and facilitate
growth (Paton and Johnston, 2001).

Adaptation involves the adjustment in natural or human systems in response to actual or
expected stimuli or their effects (UNISDR, 2009). Adaptation is therefore aimed to
moderate harm or exploit beneficial opportunities in numerous ways e.g. with risk
reduction measures of an individual or household scale through adaptation of a community
to multiple stresses (Smith and Wandel, 2006).

Community adaptation towards natural hazard can be in the form of mitigation programs
designed to reduce risk (Tobin, 1999). Flood embankments and breakwalls constructed to
protect communities from flooding are one form of mitigation as is heightening the ground
floor level in new buildings (Skipulag rikisins, 1992). Individual preparedness, such as
securing ones home and belongings in the event of a storm, also falls under mitigation.

Sense of community, i.e. people’s feeling of belonging and being attached to a specific
place, can increase community resilience (King and MacGregor, 2000; Johannesdottir
2005; Jéhannesdottir and Gisladéttir, 2010; Bird 2010; Bird et al., 2011). It can also be an
indicator of communities’ fragmentation that gives insight into community vulnerability
(Paton and Johnston, 2001). There are different ways available to increase sense of
community in an attempt to reduce vulnerability and concurrently raise community
resilience (Paton and Johnston, 2001), e.g. by strengthening social structure of the
community and increase cohesion, which can be implemented through involvement with
community and neighbors and family, awareness and preparation training an ability to
access warnings, general and local knowledge. Community involvement in the solving of
problems often generates a sense of community and hence reduces vulnerability and
increases community resilience; especially if a relatively large proportion of the residents
are involved (King and MacGregor, 2000; Paton and Johnston, 2001; J6hannesdéttir and
Gisladottir, 2010; Bird et al., 2011). Sense of community is therefore a vital factor in
increasing communities’ resilience and adaptation, and decreasing vulnerability. When
people sense that they have a common future and the social network is strong, community
life is more easily sustained and can lead to greater resilience (Buckle, 1999; Bird et al.,
2011; Alexander, 2000). Or, on the contrary, as Alexander (2000) points out; societies that
are experiencing serious disequilibrium when disaster strikes are unlikely to bounce back
and are therefore not resilient.

It is therefore the purpose of this study to explore the views of inhabitants of the coastal

village of Stokkseyri, southern Iceland, in relation to natural hazards, and to investigate, in
a non-representative qualitative manner, residents’ perception of the communities’
vulnerability, resilience and adaptation to the recurring natural hazards of the area, and the
impact of socio-economic changes thereon. To provide background to our research, we
first describe the temporal socio-economic changes that have occurred in Stokkseyri, and
then past and future potential hazards endangering the village and finally the present state
of emergency and mitigation plans.
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2 The study area

2.1 The Stokkseyri community

Stokkseyri is a coastal village of 445 inhabitants (Statistic Iceland, 2011) located on the
southern coast of Iceland and exposed to the North—Atlantic Ocean (Fig. 2.1).

~—

Hveragerdi T;

Arborg
o oz municipality

borlakshéfn Eyrarbakki

D Arborg municipality
- Towns

—— Main roads

Figure 2-1 A map showing the municipality of Arborg and the nearby towns of Hveragerdi and
porlakshofn. The position of the municipality within south-west Iceland is shown on the smaller
inserted map.

In the late 1800 Stokkseyri was more like a seasonal dwelling place where people stayed
during the annual fishing season than an established village. In 1896 the population of
Stokkseyri counted mere 55 persons but from then on the population grew until reaching a
maximum of 746 inhabitants in 1922 (Fig. 2.2). In 1923 the population started to decline
and by 1960 the number had fallen to 370 persons. From 1975 onward the number has
been around 450 with a current population of 445 (Statistics Iceland, 2011).
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Figure 2-2 Stokkseyri population development in the period 1900-2011. Also depicted are the natural
hazards which occurred in the period.

In the 20™ century, fishing and fish processing was the economic mainstay of the area,
despite the fact that the harbour at Stokkseyri is open to the harsh North Atlantic Ocean
and that a number of skerries make the navigation to it difficult. In addition to fishing,
farming was also practiced from the first days of settlement. In 1884 Stokkseyri was made
a legitimate trading centre and from then on the village began to grow as a trading place
(Hafsteinsson et al., 2010). In 1852 an elementary school was established in Stokkseyri.

In the late 1980°s a number of circumstances led to a major change in the local economy of
Stokkseyri. In 1988 the Olfusa River (Fig. 2.1) was bridged making it possible for people
in Stokkseyri to commute to Porlakshofn, a larger nearby town. Instead of maintaining the
local harbour, the authorities decided to collaborate with the community of porlakshofn,
where the harbour is more accessible (Sveitarfélagid Arborg, 2005). Consequently, the fish
processing plant, the largest local enterprise in the village, was closed down. Ten years
later, in 1998, Stokkseyri merged with several neighboring municipalities to become a part
of the municipality of Arborg (Fig. 2.1). Since then the inhabitants have experienced
further socio-economic changes, most notably the erosion of various aspects of the service
sector with the closing down of the local health care unit, bank, post office and the
villages’ only grocery store. Despite these changes, the population of the village has
remained stable since 1990 (Figs. 2.3 and 2.4). No information was available on household
demography because neither Statistics Iceland nor the central office of Arborg
municipality gather this data for the village, only from the municipality as a whole. We
tried to receive information on numbers of households with newcomers living at
Stokkseyri because they can be more vulnerable when facing natural hazards because of
lack of experience (King and MacGregor, 2000; Alexander, 2000). The fact that these
information are not available in the municipalities database can be of concern because not
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knowing how many newcomers are living in a community, which can be a vulnerable
group, can in it self cause community’s vulnerability. A loose count of current vacation
homes reveals that already today, about 10% of the homes in Stokkseyri are used as
seasonal vacation homes (Geirsdottir, personal knowledge).
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Figure 2-3 Population size and age distribution in the village Stokkseyri from 1990-2010 (Statistic

Iceland, 2011).

25




100 7 g~~~ -~ p— e — e

50

80 A

70

60

W Age =60
50 @ Age 40-59
OAge 20-39

40 -
OAge 0-19

Relative population size

30 1

20 A

o ! !

1990 1995 2000 2005 2010 Petieee]

Figure 2-4 Relative population size and age distribution in the village Stokkseyri from 1990-2010
(Statistic Iceland, 2011).

2.1.1 Present day

Today a kindergarten, an elementary school, a nursing home, public library and a public
swimming pool are still in operation in Stokkseyri. One of the privately operated banks in
Iceland is open for two hours a week in the former office of the rural council. There is one
gas station which houses a small store where people can buy some necessities. However,
most people seek the necessary services in the neighbouring town of Selfoss (15 km away)
or in the capital (65 km away). In the village some small local enterprises are in operation
such as a company which produces dried fish and a construction firm that builds windows
and doors. The majority of the villagers seek employment outside the village.

In the years following the collapse of the fishing industry in the village, Stokkseyri has
observed a steady increase in tourism and currently tourist-oriented activities and services
play a large role in the local economy. The services provided in Stokkseyri have changed
from being geared towards the inhabitants themselves to being marked to outsiders. Today,
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five museums are found in the village. One of the two older museums is the reconstructed
fisherman’s hut of Puridur Einarsdottir (1777-1863) which is a traditional turf-hut (sod-
house) rebuilt in 1949. Just outside the village is an old dairy farm which today is a
museum and gives an insight into the old ways of making dairy products (erected in 1904).
Two of the new museums focus on local heritage in relation to ghost, elves, trolls and
northern lights and the remaining one displays stuffed mammals and birds hunted in Africa
and Greenland. Stokkseyri is also renowned for its natural surroundings and amble
opportunities for kayaking and bird watching and therefore gives great opportunity for
nature lovers. A cultural centre is currently operated in the former freezing plant where
some local artists” workshops are found. Two local guesthouses and one local restaurant
cater to the tourism. Most of the interaction between the inhabitants today is in relation to
the kindergarten, the elementary school and the nursing home. These institutions are both
the largest working places in the village and also places where people meet when dropping
of children to school and visiting old relatives in the nursing home. The gas station is also a
kind of meeting place, but no intimate places as café are located in Stokkseyri so people do
have limited opportunities to sit down and chat in local areas. The inhabitants of
Stokkseyri have a way of dealing with this and that is by doing a lot of visiting. It is very
customary to ‘drop in’ to your relatives and friends on a daily bases for a coffee and
preferably a cake.

2.2 Stokkseyri - physical environment

The village sits at the southern end of a lowland plain, on average only 3 meters above sea
level (Landmaelingar islands, 2011). Due to postglacial isostatic adjustment the southwest
part of Iceland is subsiding (Imsland and Einarsson, 1991; Arnadéttir, et al., 2008). The
frequency of coastal flooding is higher in the southwestern part of Iceland than in other
parts of the country (Imsland, 1992) and more than half of the documented floods in
Iceland for the period 1199 to 1991 occurred in this region. Of the 54 coastal floods that
caused damage in the 20" century in Iceland, 37 took place in the southwest. The reason
for this is that most of the floods are connected to storm events where the waves build up
far out at the North Atlantic Ocean and when they hit the coast from a southwesterly
direction they have increased in size and can be both strong and high. Serious floods occur
when these storms coincide with high tide. Moreover, the southern coast is quite flat and
unshielded, which, along with the subsiding of the landmass explains the high frequency of
damaging floods (Imsland and Einarsson, 1991; Arnadottir, et al., 2008).

Global climate change is expected to impact Stokkseyri through sea level rise which is
predicted to be in the order of 0.2 - 0.6 meters in this century (IPCC, 2007; Bjornsson et
al., 2008; Church et al., 2008), making the area more vulnerable to storms and flooding
(Skipulag rikisins, 1992; Bjarnadottir et al., 2010). Measurements in Reykjavik in the years
1956-2007 state that sea-level rise is about 1.5 mm per year, which is in accordance to the
world average of 1.8 mm reported from IPCC (Viggdsson, 2008). Stokkseyri is located on
a gravel bank on top of the approx. 8700 years old bjorsa lavafield (~950 km?) originating
from a volcanic system 140 km north of Stokkseyri (Arni Hjartarson, 1988). The lava
forms the village’s coast and extends approximately one km into the North Atlantic. One
of Iceland’s largest wetland areas has formed on the lava and extends from the village
towards the west, north and east.
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The area is a part of the South Iceland Seismic Zone (SISZ) in which the most severe
earthquakes in Iceland occur (Einarsson, 1991; Einarsson, et al., 2008; Stefansson et al.,
2006). Based on historical earthquake records in the SISZ (Table 2.1) and geophysical
research, Decriem et al. (2010) have identified a seismic cycle of 130-150 years during
which the crustal stress builds up and accumulates until released by earthquakes in the
whole zone, occurring in one or more earthquakes or single events. During the 18th-20th
century it took in the range of 16-52 years to release the crustal stress that had accumulated
in a given cycle. The last two earthquake sequences in the SISZ occurred in 2000 and 2008
and according to scientists there is still a potential for a strength 7 magnitude release as
there is still some crustal stress within the system.

Table: 2-1 Documented earthquakes in the SISZ.

?y?/t/emm/dd) Magnitude  Epicentre Qgﬁmrg:amiyn ik
1630/02/01 7 Land - Minnivellir 44-47
1633/-/- - Olfus 15-18
1706/04/20 6 Olfus - Hveragerdi 15-18
1732/09/07 6.7 Land - Leirubakki? 50-55
1734/03/21 6.8 FI6i - Litlu Reykir? 18-20
1766/09/09 6 Olfus - Gljufur Kross 17-19
1784/08/14 7.1 Holt - Gislholtsvatn 30-33
1784/08/16 6.7 FIGi - Laugardelir 11-13
1829/02/21 6 Rangarvellir - Hekla 45-65
1896/08/26 6.9 Skarosfjall - Fellsmali 50-53
1896/08/27 6.7 Flagbjarnarholt - Laekjarbotnar 41-43
1896/09/05 6 Selfoss - Ingolfsfijall 11-14
1896/09/05 6.5 Skeid - Arakot - Borgarkot 28-30
1896/09/06 6 Olfus - Hveragerdi 15-18
1912/05/06 7 Selsund - Galtalaekur 55-57
2000/06/17 6.6 Holt, Skammbeinsstadir 36-37
2000/06/21 6.5 FI6i, Grimsnes, Hestvatn 22-25
2008/05/29 6.3 Ingdlfsfjall, Kross 15-17

Notes: Moderate size (M > 6) earthquakes in SISZ since 1896. Modified from Decriem et al., 2010.
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2.2.1 Natural hazards and emergency plans

Stokkseyri and the neighbouring village Eyrarbakki (Fig. 2.1) have been exposed to costal
storm floods for centuries. During the last century floods that caused damage occurred in
1925, 1936, 1975, 1977 and 1990 (Kjartansson and Hergeirsdottir, 2010) (Table 2.2 and
Fig. 2.2). Overall there were huge economic losses to both communities in these floods,
particularly because of damage to boats and breakwalls. The 1990 flood is one of the
greatest in the history of Stokkseyri, which caused huge economic losses. The flood
occurred by extreme conditions: an extremely low pressure with SSW winds up to 35 m/s
(Imsland and Einarsson, 1991) that coincided with an nearly full moon and an unusually
high tide. This resulted in enormous waves. The highest wave measured about 23 m high
and is considered to be the most powerful wave measured world wide (Viggosson, 1990).
This weather occurred two days prior to full moon and 3-4 days before spring tide. Under
these circumstances and when the wind blows from a SSW direction conditions arise for a
disastrous event to take place, and that is what happened in the 1990 flood. The day prior
to the flood the ICP issued a warning and people had the opportunity to attend to their
belongings. Even so buildings, breakwalls and other properties were badly damaged
(Imsland and Einarsson, 1991). Two years following the flood new breakwalls were built
in at Stokkseyri; this time considerably larger than the former ones and more likely to
endure an onslaught by the sea (Fig. 2.5). Some of the larger rocks in the new breakwall
are as heavy as 6.0 tons with the medium weight as 3.3 tons. The smaller rocks are 0.3 -
2.0 tons with the medium weight as 0.8 tons (Siglingastofnun, personal communication
May 2011).

Figure 2-5 The large 4.7 km long breakwall at Stokkseyri. Photo Alex Mani.

In the period from 1700 to 2008 seventeen large earthquakes occurred in South Iceland
(Decriem et al., 2010) (Table 2.1). According to Hafsteinsson et al. (2010) there was major
damage in the 1896 earthquake in Stokkseyri and surrounding areas. The earthquake in
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1912 did not have any impact on Stokkseyri but in 2000 and 2008 damage were reported to
buildings and structures (Table 2.2).

Table: 2-2 Major natural hazards at Stokkseyri in the period 1896-2008.

Year Hazard  Description

Five strong earthquakes (6.0 - 6.9 on the Richter scale) over a two
week period. 1284 out of 1427 buildings were affected and 80
collapsed altogether, in the district of Stokkseyrarhreppur. Many
houses collapsed in Stokkseyri.

1896 Earthquake

1912 Earthquake Earthquake 7,0 on the Richter scale. No impact on Stokkseyri.

Storm surge. Great damage to breakwalls. A barn was blown away

1925 Flood and many inhabitants evacuated their houses during the event.
1936 Flood  Storm surge. Some damage to breakwalls.
1975 Flood Storm surge. Breakwalls and buildings were damaged. Houses

were abandoned.

Storm surge. Buildings got flooded. Four boats were damaged
1977 Flood  when they were torn loose and either broke or ended up on the
harbour pier.

Storm surge. Massive damage to constructions and breakwalls
1990 Flood  which scattered over the village. Houses got flooded and roads got
damaged.

Two strong earthquakes over a five day period (6,6 and 6,5 on the

2000 Earthquake Richter scale). Damage reported to interior of buildings.

Two earthquakes strike at the same time (6,3 on the Richter scale).

2008 Earthquake Some damage to buildings and structures.

Despite relatively frequent natural disasters, no risk mitigation strategies, such as
evacuation and emergency plans, are available for the Arborg municipality (J6hannesdottir
personal communication), and no for Stokkseyri specifically. Weather related hazards such
as storms and floods are monitored by IMO which is also in charge of broadcasting
warnings in the national media and online. Advice is simultaneously given to residents in
the areas. In case of emergency the ICP gives a warning and reacts accordingly. Recently,
the ICP, in cooperation with Arnessysla district Civil Protection Board (ACP) and a
number of residents, have analyzed the need for mitigation strategies in relation to
earthquakes, coastal and river flooding and potential tsunami following an eruption in the
volcano Katla. In 2011 natural hazards are to be categorized by most pressing risk and
emergency plans developed (J6hannesdoéttir, personal communication) and when
completed they will be introduced to the local residents In this work the ICP has
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recognized the importance of taking into account potential risk related to global climate
change, e.g. sea level rise.
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3 Methods

The research is a qualitative study based on a focus group and in-depth interviews using a
snowball sample technique for the focus group and opportunistic sample technique for the
in-depth interviews (Taylor and Bogdan, 1998; Ritchie et al., 2003). In the snowballing
method one or more participants are selected and then asked to suggest other potential
participants. The people we contacted were very willing to point out other possible
informants and often initiated contact on their own. This technique is commonly used
when studying a certain area or social groups (Taylor and Bogdan, 1998; Johannesdottir
and Gisladottir, 2010) and is therefore suitable for this study which is looking at the
vulnerability, resilience and adaptation of the inhabitants of Stokkseyri in relations to
natural hazard and community change. When using the opportunistic sampling method the
researcher takes advantages of unforeseen opportunities during the course of fieldwork e.g.
by using available encounters (Ritchie et al., 2003).

In addition to the focus group and the interviews, climate records for the period 1893 to
1993 were reviewed. This was done both by consulting data records from Jonsson (1993)
and by reading Icelandic newspapers and magazines from 1913 onward (Timarit.is, 2011)
to see if storms or floods in Stokkseyri were documented.

3.1 Focus group and in-depth interviews

A focus group meeting can be a very useful approach to explore views, experience and
concerns of people (Kitzinger and Barbour, 1999) and for producing insights into a topics
that would be difficult to attain without the group dynamic that comes from this kind of an
interaction. Focus groups are appropriate methodology when the researcher has specific
topics to explore rather than looking at private aspects of people’s lives (Taylor and
Bogdan, 1998). By opting to use focus group as a method for collecting data we aimed to
recruit a group that could be defined in relation to the particular conceptual framework of
the study, not to be a representative sample of the population being studied (e.g.
Macnaghten and Myers, 2007).

A focus group typically consists of 6 to 10 individuals. In some instances focus group
members can be selected because they have something in common, e.g. something that is
relevant to the topic being studied and therefore the participants are likely to be more
homogeneous than in a group picked with a random method (Hoyle, et al., 2002; Bender,
2003).

The meeting was held in a classroom in the elementary school at Stokkseyri in September
2010. A week before the meeting we phoned all the potential participants and explained
the nature of the study and what was required of them as participants. They were informed
that data could not be traced to the individual participants through published results. We
asked them to bring an object that represented Stokkseyri in their mind, either as society or
environment or both if preferred. The purpose was to encourage the participants to reflect

32



on the topic of the focus group before the meeting and to encourage storytelling as an
alternative to the more structured discussions also included in the meeting. Eight persons
agreed to attend and two more said that they might be able to come. All in all six people
attended; five women and one man. The focus group was recorded.

Certain pre-determined themes were discussed in the focus group but the participants were
also encouraged to introduce other topics of concern.

Three in-depth interviews were conducted in September and October 2010. Before the
interviews, a normal procedure was applied where | (Geirsdéttir) asked for permission to
record the interview and told my respondents that everything said would not be traceable to
individuals (Legard et al., 2003). Then I introduced myself, explained what my research
was about and said that the interview would not take more time than about an hour. Then |
asked a few background questions.

The interviews were semi-structured and questions were asked about the following: the
community’s past, present and future and the changes that have occurred in the past 25
years; the physical environment and the changes that have occurred in the past 25 years;
the local natural hazard and lived experiences of disasters, if any; and global climate
change. Despite of the structure of the interviews | gave my respondents the opportunity to
evolve the interview according to their emphasis.

3.2 Data processing

The focus group discussions and the interviews were recorded. Written notes were also
taken during the meeting. All of the vocal data were transcribed afterwards and an open
coding was used where all the data were read line-by-line and ideas and themes were
identified and formulated in the process (in accordance with Emerson et al., 1995).

The sample size of the study is not large, but this is not of great concern because the results
are not to be generalized for the whole population but rather to get a basic understanding of
inhabitants’ perception of vulnerability, resilience and adaptation. This is in accordance
with non-probability sampling where it is not the aim to be representative and generalizing
about the population, but rather to gain deeper understanding. Non-probability sampling is
often used when participants have a known common characteristic (Bird, 2009) and
therefore this decision was made based on the fact that a small group of people would give
us a deeper understanding of the views and experience in an in-depth interview or in a
focus group about specific topics. Also it was our intention to obtain some basic
understanding of the vulnerability, resilience and adaptation of the inhabitants of the study
area, instead of generalized results for the whole population.

The discussions from the focus group meeting and the interviews were analyzed in relation
to the following topics:

- The society, past, present and future. The participants were asked about the current status
of the society, how it has changed in the past 25 years and how they see it in the future.
Are there any opportunities; is there anything to be concerned about? This was done to get
an understanding of the social structure and by that we hoped to get an understanding of
their resilience, vulnerability and sense of community.
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- Natural hazards. The participants were asked what the perceived main source of natural
hazard in the area was. Have they, by first hand, experienced a natural disaster or heard
about it from others? What was that experience like? What kind of effect did past
earthquakes and coastal floods have on the society? This was done to get an understanding
of risk perception and by that we hoped to get an understanding of their vulnerability,
community mitigation, adaptation and resilience.

- Global climate change. The participants were asked if they had noticed any changes in
the physical environment in past years. Has the weather changed? Do people see any
opportunities from these changes or are they a threat to the community? This was done to
get an understanding of perception of environmental matters and global climate change and
by that we hoped to get an understanding regarding their vulnerability, adaptation,
resilience and community mitigation.

The sample size consisted of nine participants, both male and female and all adults. In the
focus group there were six residents of Stokkseyri, five women and one man; all in the age
range of 32 to 59 years old. In the in-depth interviews there were three women aged 34 to
69 years. All of the people have lived in Stokkseyri for nine or more years. Seven of them
were born and raised in Stokkseyri; one person moved there as a young woman and one
has been living there for nine years. Most of them have a rooted connection to Stokkseyri:
two are the first generation living in Stokkseyri; one person is second generation; two are
third generation; one is fourth generation; two the 10" generation; and one is the 11"
generation living in Stokkseyri.

The focus group meeting lasted for one and a half hour and the interviews lasted up to 60
minutes each.
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4 Results

4.1 Natural hazards

The main source of natural hazard

Personal experience of natural hazards often determined their perception on the dominating
hazard in Stokkseyri. Four persons stated that the coastal floods were the main source of
natural hazard; two said that the earthquakes were the main threat; one woman said that
she was mostly afraid of a tsunami hitting the coast if the volcano Katla would erupt and
produce a glacial outburst flood (jokulhlaup). One woman said that she wasn’t able to
point out what was the main natural hazard because she hadn’t experienced the coastal
flood in 1990 and the earthquake in 2000. In addition she had been driving when the
earthquakes in 2008 hit and didn’t experience them so well because of that. She said “7 feel
like I have missed out on things”.

We could detect from our respondents some mixed feelings about the sea. Most of the
people talked about it in a respectful manner and with admiration, even though they
thought about it as a threat. For example, one of the women interviewed said that the sea is
the main hazard in the area, but even so she considers it beautiful and magnificent. She
said that when bad weather is coming she thinks about possible flooding, i.e. if the sea is
going to go over the pier and cause damage and then she prepares herself for it by tending
to loose things in her garden. This woman has experienced three coastal floods in 1975,
1977 and 1990. She remembered well the damage to the boats in the two first floods and
was awake the night when the 1990 flood happened and observed it very closely, so she
has close, personal experience when facing coastal floods.

In some other instances only negative feelings towards the sea were dominating. One
woman said that she used to live further away from the sea when she was younger and
after she moved into her current house, which is close to the sea, she had nightmares about
the sea, that it was coming over the breakwall and hitting her house. She said “iz [the sea]
was my greatest fear... I felt I was too close to it”. Today if bad weather is on its way she
worries about potential accompanied flood. She said “ ... if I'm driving and see the waves
splashing then | start to drive a little bit faster because then | get scared about my loved
ones ... if they are alone at home and then maybe the sea would come and they all would be
gone*. This woman has experienced the three coastal floods (1975, 1977 and 1990). She
remembered well the damages of the floods and when the boats landed on the pier see
Table 2.2.

Four out of five of the women in the focus group talked about the possibility of a tsunami
hitting the coast in the case of an eruption in volcano Katla. They were concerned about
the fact that there is no emergency plan available for the area and that people therefore do
not know how to react if a tsunami would hit the coast. One of the women stated that she
had heard that if an eruption would take place the people of Stokkseyri would have one
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hour to evacuate before the tsunami would hit the area. One of the young women said “..
what we need is some notification about what we are supposed to do if [her emphasis] this
would happen. What will then happen? This is something that is never talked about”. She
also stated that for some people warning of a possible tsunami would scare them, but for
others it would give a sense of safety. In her mind, not knowing is a threat of its’ own. In a
similar vein one of the women interviewed said “you need to know about these things, if
you are supposed to evacuate your house or just sit tight ... you have the right to know it”.
One of the older women in the group said that she had been talking to some people that
have some more information about the possible danger and told the group that the experts
are now not as concerned about a tsunami as they were before. “They don 't think that there
is great danger of a tsunami”. All of the people we talked to were convinced that Katla is
going to erupt; the only doubt is what the effects are going to be like. From the discussions
that emerged in the focus group it is apparent that in the community there is a need for
information regarding a possible tsunami and the report from ICP that is going to be issued
this year will be of great importance.

The eruption in Eyjafjallajokull was recently over when the focus group meeting was held
and it came as no surprise to us that people had been thinking a lot about it. Both because
of the effect it had in the vicinity of the eruption but also the possible effect on Stokkseyri
and its’ inhabitants. One young woman in the group said that in the time after the eruption
she had thought more about natural hazard. After the eruption she used to monitor the IMO
homepage, of near real time earthquake information, to look for any possible change in
earthquakes occurring in Iceland. She thought about the possibility of an eruption in Katla
and paid a lot of attention to this at that time. Nevertheless, after the eruption in
Eyjafjallajokull ceased she stopped monitoring the homepage.

The coast/shore

The shore is of great importance to the people we talked to and people have lot of personal
experience and memories about the shore and the sea, from different periods in their life.
Most of them talked about that it used to be their playground when they were young and
that it was often the only place to play. As the man in the focus group said “there were no
playgrounds, you see, so the only place to play was on the shore ... you would build rafts
and catch crabs and three-spined stickleback [Gasterosteus aculeatus] and then, later on,
the sea would be your workplace”. Two of the older women said that they used to play on
the shore when they were children and run around on the skerries when the tide was low.
When people got older and realized that the sea could be threat to lives, the views often
changed. When one of the women got older and had children on her own she did not want
them to play on the shore. One young woman said that she is afraid of the sea, and that this
is probably the reason why she does not go as much to the shore as she did when she was a
child. She told us that she is afraid for her son if he goes to the shore and does not allow
him to go there on his own, even though she did that herself when she was a child, but
against the will of her father. One of the women in the interviews raises her concern about
the fact that children today do not know how to play outside as when she was a child.
Today everybody is so protective of their children that the children do not know how to
play in nature. She said “kids today do not know how to go to the shore and play, like we
used to do in the old days ... now everybody just lies around watching television,
preferably one by one in different rooms in the house or play computer games and that
kills the spirit of the community”. She said that she allowed her children to play on the
shore but not until she had taught them “how the sea behaves” so they would not get into
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danger because of changing tides. She said that she is afraid of the sea as a threat to her
children but even more so of the breakwall as a barrier and a potentially dangerous
construction when climbing on it.

The breakwall

A large breakwall was erected in 1991-1992 as a mitigation measure to protect the village
from coastal floods (Fig. 2.5). The breakwall has not yet been put to the test because no
coastal flood of the size as the one in 1990 has occurred but most of our respondents talked
about the sense of safety that the wall provides. An older woman who has experienced the
three floods in 1975, 1977 and 1990 and is very afraid of the sea said “the wall is big and
strong and I am glad it is there to protect me”. The man in the group stated that he is glad
that the breakwall was built because it protects buildings and people, now “the sea spray
goes over your house but it used to be the whole wave” but he also notes that it destroys the
view to the sea and in addition he said that after the breakwall was built the sandy beach is
not as wide as it used to be because the breakwall empowers the waves so more sand is
eroded and transported out to sea. Sadly he expressed “nothing is as it was. The beach has
changed extremely much, it is just gone”. He has experienced the three floods earlier
mentioned and lives just by the sea in a house that is only about 50 meters from the
breakwall. One of the older women in the focus group told us that after the breakwall was
erected it bothered her a lot. It robbed her of her view to the sea, but now she has come to
terms with it and does not pay as much attention to it as before. She said “you know, it
protects [her emphasis] you or at least is supposed to do that”.

This led to lengthy discussions where the true protection of the wall was questioned.
Before this new breakwall was built it was much easier to go to the shore and you had a
much better view to the sea and the shore than now. A younger woman said that the
breakwall is “not pleasing to the eye” and very ugly even though it protects you. She has
not experienced any floods in Stokkseyri as she only moved there nine years ago. One of
the older women in the group talked about the ugly breakwall ruining ones view of the
ocean, but she also acknowledges that it is there to protect her. In contrast to the potential
protection of the wall she also recognized that it might also be a source of danger as she
said “if a rock from the breakwall is tossed by the wave | would not want to be in the way”.
A woman who experienced the 1990 flood and remembered when the rocks from the old
breakwall were scattered around the village said “when another one of these big floods
happens here, then I'm not so sure that this breakwall will protect us ... if these serious
floods can happen in other countries they can happen here as well and you need some kind
of enormous breakwall to stop the sea if it intends to go somewhere”. It seems that she
does not trust the wall to withstand the power of the ocean and that is similar to views
expressed by one of the other interviewed woman, which had experienced the three floods
in 1975, 1977 and 1990 and who said “the sea is of course threatening when it behaves
badly. It’s like looking at big mountains coming rushing in and nothing can stop it, not
even breakwalls ... this breakwall gives more sense of security but if a wave would grab
one of these rocks from the breakwall | would not want to be in the way, you see .. nothing
[her emphasis] impedes the ocean”.

Description of natural hazards - Coastal floods

In the group we asked about peoples experiences of coastal floods and specifically asked
about the last flood in Stokkseyri that occurred on the 9" of January 1990. All of our
respondents were living in Stokkseyri at that time except one. The man in the focus group
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experienced it and remembers it vividly. He told us that he had to go to work in the
evening of January 9th 1990 when the coastal storm was accumulating. He stated “7 stood
outside my house and thought that it was really raining heavily but then | realized that it
were the waves that were breaking on the house”. He told us that for an outsider that did
not experience the flood it was probably hard to believe how bad the weather was that
night. He told us that not even the local rescue team could cross the intersection that
connects Stokkseyri, Eyrarbakki and Selfoss during that night because the road was
flooded. Another young woman remembers a panic state in her home, her mother
screaming to her and her sister to stay away from the windows because they lived only
about 50 meters from the sea and it could easily break the windows in their house.

Despite an issued storm warning (broadcasted by the ICP on the national radio) on January
8" in 1990, some of the residents did not receive the warning. An older woman talked
about the flood coming as a bit of a surprise. The weather forecast was bad but people did
not expect it to be as bad as it proved to be. She said that she does not remember any
warning and that she does not know “if it was some kind of mess up from the IMO that this
weather came as such a surprise as it did ... they did not give any warning or at least | do
not remember any such”. Her house is situated outside the village and in that storm it got
flooded but not with water from the coastline but with water that came redirected from
inland. The storm surge had entered the inland wetland area and the backwater flowed
toward the house from that direction instead of directly from the sea.

Even though this storm came as a surprise to this woman, most of our respondents said that
they knew that a very bad weather was on its” way so it did not come as a surprise, but
even so they did not realize it would be this bad. The oldest woman told us that “everyone
knew that a big flood was coming but no one knew that it was going to be this great”. The
day after the storm a notification from the ICP was published in a newspaper, which stated
that because of the warning from the ICP, further damage was avoided because people
reacted accordingly and tended to their belongings (Morgunbladid, 1990). By that it seems
that the warning issued from the ICP had good effect, even if not all of the inhabitants
noticed it. This woman remembers the flood in 1990 very well. She was awake the whole
night and watched the weather steadily get worse. She had heard the warning from the ICP
and monitored the change in the weather as the night passed and knew at what time it
would be in its” highest peak “I knew that the tide was at its’ highest at four o’clock and
once that time had passed | calmed down because then | knew that we had passed the
worst of it and it would soon be over”. Her basement was filled with seawater and because
she and her family were awake during the night they could rescue their belongings from
the basement before it got filled with seawater. She remembers seeing fishes in her garden
and damage to houses and that the asphalt was torn of the roads. She also witnessed a
garage literally getting torn apart by the weather. The same garage got also torn apart in the
flood in 1977 (Morgunbladid, 1990). Another older woman did not experience the coastal
flood in 1990 but remembers the bad weather in the 70"s when boats ended up on the pier.
According to Icelandic newspapers from that time (Timinn, 1977) a flood warning was
broadcasted by the ICP on the national radio before the flood in 1977, though with some
uncertainty about the accurate location. Reviewing the newspapers from 1975 no data were
found regarding warnings about the flood in that year.

Some of our respondents did not experience the flood in 1990 even though living at
Stokkseyri at that time. One women from the interviews said that she woke up the morning
after the flood in 1990 and saw huge rocks in her neighbours’ garden. She had slept
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through the whole night and did not notice anything until the morning after when she saw
the rocks. These were rocks that used to be in the breakwall but during the night they had
scattered over the lawn. She also remembered well the floods in 1975 and 1977 when the
boats were destroyed and the effect that it had on the community. A young woman talked
about the morning after the storm when she went outside to look at all the dead fish in the
street. She, as a young girl at that time, remembers looking at a few horses that were kept
in a hayfield just behind her house, but the flood waters had trapped them on a small hill
that looked like a small island on a lake. Both of these women talked about that they were
amazed the morning after, waking up and seeing the effects of the flood all around in the
village and having been sleeping through the whole night.

Description of natural hazards - Earthquakes

Only two years had passed since the big earthquake happened on the SISZ and most of our
respondents experienced this earthquake. All agreed that this earthquake was much
stronger than the earthquakes that happened in 2000 and had more effect in the area. The
effects were though more severe in Selfoss and Hveragerdi. Most of our respondents talked
about that only after seeing the effects that the earthquake caused, especially in the area
outside Stokkseyri, they realized how strong and dangerous it had been. Before that, they
did not experience fright or danger. One of the young women was at work in Selfoss when
the earthquake hit. Everything started to shake and she had to hold on to her desk so she
would not fall. At the time she did not realize what was happening and it was not until she
and her co-workers looked outside and saw the lamp posts swinging that they realized what
was going on. Next they recognized that it was the building that that was swinging and not
the lamp posts. She told us that she was not afraid for herself while this was happening but
was concerned for tinsmiths that were working on the ground floor because the plates of
tin were tossed around and they could have been injured. She told us that after she heard
that her sister had to run out of her home with her children while furniture were collapsing
around them she got afraid and realized how bad the earthquake had been and her sister
and niece and nephew were in real danger.

Many of the people we talked to have the same to say, i.e. not experiencing the earthquake
as a hazardous or scary event until seeing the consequences from it. One of the younger
woman was at Stokkseyri when the earthquake hit and did not experience getting afraid
during the actual event. But when she drove to Selfoss to pick up her daughter she realized
how much damage the earthquake had caused. She looked through the windows of a
grocery store in Selfoss and everything was upside down inside the store and realized the
severity of the event. She also noted that still, after experiencing the earthquake, she is
afraid that something even worse might happen e.g. an even stronger earthquake might hit
the area and have greater effects. Yet at the same time she was sure that the effects are
never going to be as strong in Stokkseyri as in Selfoss because “there will be some effect
reduction because of the wetland area north of Stokkseyri” and therefore the area is not as
vulnerable to earthquakes as Selfoss and Hveragerdi.

The circumstances people were in at the time the earthquake happened seem to be
important in relation of perceived experience. One of the older women was, for example,
driving and only thought she had a flat tire and got out of the car to have a look. She was
quite surprised when she realized that it was an earthquake that made her car act this way.
She told us that “the earthquake kind of passed me by”. Another woman was in another
kind of situation where she was sitting in front of the television when the 2008 earthquake
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occurred and said that she experienced it like watching a movie. She could observe exactly
the effects of the earthquake, how the chandelier was swinging, object falling down and
breaking and then seeing everything in the kitchen upside down. During the earthquake she
got really scared and her view towards earthquakes changed after this experience. Before
she thought them to be exciting but now she is really afraid of them and even has
nightmares about gigantic earthquakes. She said “after this experience | realized that
during an earthquake you are extremely vulnerable”.

When enquired about the aftermath of the earthquake people talked about the rescue teams
in a admirable manner. How quick their reaction was and thoroughly organized. The man
in the group talked about, how the rescue teams arrived within one hour after the
earthquake, visited all the homes in Stokkseyri, Eyrarbakki, Selfoss and Hveragerdi, talk to
people, assessed the situation and offered fresh water, first aid and crisis counseling.

Comparison of natural hazards

We wanted to know if people could compare the two major natural hazards in the area, i.e.
the coastal floods and the earthquakes. By that we were trying to attain information
regarding perceived vulnerability towards the hazards. The answers were all similar, i.e.
when facing coastal floods you have some control but when facing earthquakes you are
extremely vulnerable. You can not escape the earthquakes because they come without a
warning, but during coastal floods and storm surges you have the opportunity to escape
because of accurate weather forecasts and storm warnings from the IMO and the ICP.

It is obvious that some of our respondents do more than listening to the weather forecast
and reacting accordingly to warnings. Based on experience of the serious coastal floods in
the past personal preparedness is applied by some of our interviewees. This takes for
example the form of monitoring the position of the moon, spring tide and wind direction at
a given time. Then you can protect your belongings by e.g. putting them in a safe place so
they won’t be affected by the weather. People in the focus group said that when these signs
match nothing can stop the sea, not even the breakwalls. Based on her experience, the
oldest woman who was of the 10™ generation living in Stokkseyri said that when these
conditions coincide a major flood can happen. The man in the focus group, also the 10"
generation living in the village, approved with the woman. They both shared their view
with another woman who said “/’m absolutely sure that another big flood will occur in the
near future, at least before I die”.

Despite having experienced floods in the area some of the people did not necessarily
foresee another flood occurring in the near future, whereas most, when discussing the
earthquakes, talked about that they had some notion that another large earthquake was
bound to happen, which is in accordance to the findings of Decriem et al., 2010 priorly
mentioned. An older woman said that she thinks that “the earthquake isn’t quite over
because people talk about that there is one more to come”, but she also thinks that the next
coastal flood would not happen in the near future. She was also more concerned about
hazards like volcanic eruption similar to the one in 1973 in the Westmann Islands that
happened after five thousand years quiescence. Despite having experienced the 1990 flood
and being of the third generation living in Stokkseyri one of the younger women shared
that thought and thinks that a flood as big as the one in 1990 is unlikely to hit Stokkseyri
again.
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When comparing coastal floods and earthquakes it seemed that our respondents were more
resilient to floods and experienced the earthquakes as situation where more vulnerability
was dominant. Some of the people said that the earthquakes “lasts longer” i.e. when an
earthquake happens there is a lot of uncertainty and lack of control, people do not know
how many aftershocks there will be and often wonder if a bigger earthquake is just around
the corner so the situation lasts longer. These answers gave us also the expression that the
inhabitants of Stokkseyri have maybe adapted to living with the threat of coastal floods in
a better way than the earthquakes and show more resilience towards them.

Global climate change

Residents are aware of the link between climate change and flood risk even though they do
no perceive it as an immediate threat. Most of the people talked about the changes in the
climate being very slow and because of that it did not affect them so much in the present.
One older woman said “earthquakes and floods just happens BOOM ... but this [global
climate change] happens so slowly that you feel like you don’t have to worry about
anything ... you don’t pay any attention to it”. This is similar to what other people talked
about, i.e. global climate change happens over hundreds of years and you don’t feel the
impact as quickly as from a natural hazard.

When asked about the scientists prediction on sea-level rise one of the younger women
said that she was of the opinion that the sea would go further inland in the coming years at
Stokkseyri. One of the older ones agreed about that there is going to be a sea-level rise and
the man in the group pointed out that “the sea has already got higher”. The same was
stated by two of the older participants in the interviews, as one woman said “l can see how
the sea-level has risen ... the sea is ‘bigger’ and during high-tide the sea goes higher on
shore”. This woman have been monitoring the sea since she was a child and pays a lot of
attention to weather forecasts and looks at the IMO webpage on regular basis to keep an
eye on the earthquakes. Both of these persons are the tenth generation living in Stokkseyri.
The man also pointed out that when the glaciers melt the sea level will rise and after the
breakwall was erected following the flood in 1990 the sandy beach is almost gone.

We asked the informants if they would consider moving away from Stokkseyri if coastal
flooding would become more frequent, especially in relation to sea-level rise. One of the
young women who had experienced the flood in 1990 and had stated that she was very
afraid of the sea said that she would move (she is the eleventh generation continuously
living in Stokkseyri). One of the older women said that she would consider moving if
floods would happen frequently while at the same time the land would be subsiding as the
south-west coast is. The man in the group, on the other hand, did not seem to be afraid
about the village getting more vulnerable to coastal floods and said that “I would not leave
because of possible floods in the future; | have already seen so many floods and another
one wouldn’t make a difference for that matter”. There were other things of more concern
for him, i.e. the possibility of having work or not was a much greater factor in the decision
to moving or not. One young women replied “I think that the really toughest people of
Stokkseyri would stay, the other ones would leave” and by that she was referring to the
families that have been living there for generations (she is a first generation inhabitant of
Stokkseyri). An older woman said that buildings are being built in Reykjavik in places that
will go under water if sea-level rise will take place and that people have not been making
wise decisions when planning for the future. Two of the older women said that an
unusually long time had now past since the last coastal flood occurred and in the past the
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floods used to happen every ten years or so. One of them thought that not many years are
going to pass before another flood happens but the other one which had nightmares about
the sea was sure that another would not happen until after she will be dead.

Despite that the inhabitants think about how the sea has changed and can be a possibly
increased threat in the future and planning should be made with care, climate change was
often perceived as a positive change by many of the people we discussed with, because of
the warmer summers and milder winters, also with increased opportunity for vegetable and
fruit grow. Younger woman said “today you can walk around with an umbrella in Iceland
... without it being destroyed in the wind” because the weather is much nicer and not as
windy as before. Our informants also talked about that now you can dress lightly in the
summertime and that is a great change. An older woman said, “now you can almost grow
everything in Iceland, at least last summer”. She grew peas outdoor last summer and two
apple trees are now growing in her garden, and that that is very unusual in the cold country
that Iceland usually is.

4.2 Community

In the beginning of the focus group meeting and the interviews we began our discussions
talking about the community of Stokkseyri. We asked our respondents how the community
was in the past, how it had changed and how they saw the future of Stokkseyri. Soon we
discovered that the hazard that the inhabitants of Stokkseyri are faced with are not only
connected with nature.

Everything is gone

In general people were concerned about the degradation of service and employment in
Stokkseyri over the last 10-20 years. When the residents were asked about the changes that
Stokkseyri has undergone in the past 10-20 years the answers were all quite similar, i.e.
that everything is gone and the strength in the community today was not the same as in the
past. The man said “this has become a ghost town ... everything is gone”. Their consensus
was that all the services that used to be there were gone. There was no bank anymore, no
store, no post office, no doctor, not even an ATM. One had to go to Selfoss for everything
nowadays. There is one small shop were one can buy milk, bread and some canned goods
but it is very expensive. One woman from the interviews said “everything is so expensive
that | don’t want to go into that shop”. When asked about the reason for this change, i.e.
the loss of public services, the respondents related it both to the regional merging of
municipalities in 1998 (sameining sveitarfélaganna i Arborg) (Sveitarfélagid Arborg,
2005) and to the influence of globalization where large chain stores have taken over the
commerce and small, local stores can not survive. The formation of the municipality
Arborg out of Eyrarbakki, Sandvikurhreppur, Selfoss and Stokkseyri marked the beginning
of the reduction in services. One woman said “It was all taken away from us. Everything
[all service] had to be in Selfoss”. She said that this was the fault of the regional merging
of the municipalities, but at the same time she was well aware that it is difficult for the
municipalities to maintain service in the little villages and said “I know it was expensive for
them [the municipality] but [her emphasis] you can always have one store in the village”.
Another woman said that it is obvious that both Eyrarbakki and Stokkseyri aren’t as
important parts of the municipality of Arborg as Selfoss is and there is no doubt that it
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would have been too expensive to maintain these service sectors in the small villages and
therefore the service was moved to Selfoss. A younger woman has another explanation for
this, i.e. it was also because people changed their shopping behavior when one of the
largest low price chain stores opened at Selfoss. She said “I think it is also the fault of
Bonus [which is one of the largest chain stores in Iceland] everybody went to Selfoss to
shop in Bonus and went to the bank at the same time and the post office and naturally they
cut down the service instead [in Eyrarbakki and Stokkseyri]”. She further pointed out that
the closing of the bank didn’t have anything to do with the municipality as it wasn’t run by
it. This change also led to the closing of the small service units in Stokkseyri.

Before this change occurred there was more neighborliness dominating in the community.
People talked about the times when the village was full of life. Times when people worked
in the prosperous fishing plants and spent time together and also met in the grocery store
and chatted. Nowadays people do not interact as they used to because all of the meeting
places are gone. The result of this is that you do not get to know your neighbor and in some
instances you don’t even recognize them out on the street when you pass them by like one
woman from the interviews said with a surprise in her voice “I did not know that I had new
neighbors, they had been living here for many months and | did not know and there are
only 10 steps between our houses”. The man in the group had the explanation that it was
because of better transportation and stated that services had left because of the bridging of
river “everyone wanted the bridge but when it came everything else went away”.

During this discussion an older woman in the group sadly commented “there isn’t any
community here anymore” and told us that nowadays you never meet the other people that
live in the community. “You used to meet people in the freezing plant where you worked
with 70, 80 up to 100 people which you knew and you met people in the shop and the bank
but now all the old meeting places are gone”. She said “before people used to experience
all kinds of things together. People grieved together and rejoiced together but now this
closeness is not there anymore”. The other people in the focus group agreed with her and
talk about that now you do not even know your new neighbor. You know the people that
have been living there for years but not the new people. There are so little interactions
between the residents that have been living here for a long time and the new one “you
never meet anybody ... now most of the inhabitants go somewhere else to work and there is
no store to meet people”. The oldest woman mentioned that in the little shop in the gas
station a small group of men meet on a regular basis but that’s all, for other people there
are no local meeting places.

The future

When looking into the future all the informants agreed that tourism is probably going to be
the economic mainstay in the village. Currently there are several small businesses that
cater to tourism, among them a popular seafood restaurant. The man stated that in 2009
approximately 25 thousand people dined at the restaurant and that is positive for the
economy of the community. One of the younger women said that the situation in town used
to be worse than it is today. About 10-15 years ago the village was a ghost town and the
inhabitants experienced a pessimistic period and little hope for the future. But now tourism
is having a good effect. The village is more alive than before. It came as a little surprise to
us that despite the restaurants’ popularity all of the respondents stated that they rarely went
there, maybe 2-3 times in 10 years. The all agreed that it was a shame not to make more
use of it as well as the museums which they also agreed that they did not visit often. They
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could not explain why it was like that because it was really nice to go to the restaurant but
one woman said that one possible explanation could be that “maybe it is to close to us”

Local employment is very important for the society, as was expressed by the people in the
focus group who voiced their concern regarding the future of the privately run nursing
home, that serves both south Iceland and sometimes people from other parts of the country
and is the largest working place in Stokkseyri. About 55 persons work in the nursing home
and of that approximately half reside in Stokkseyri. The family who run it is in a retiring
age and if no one will replace them a closure of the nursing home will have a huge impact
on the village. They considered that as one of the major threat Stokkseyri is facing in the
near future where the community is already extremely vulnerable because of lack of local
employment opportunities.

One of the older women stated that she thinks that in the future Stokkseyri will mainly be a
place where people have summer houses. That is the same as one of the women in the
interviews said, who also saw an opportunity for people to live in Stokkseyri but commute
to other municipalities every day for work, even to Reykjavik which is a 45-60 minutes
drive away “In the future | can see Stokkseyri either as a town full of summer houses ... or
as place where younger people live and travel back and forth to work in another
municipality”. The woman also mentioned that “Stokkseyri is going to be a younger place
[i.e. with younger inhabitants] because old people that can not drive and is in more need
for service can not live here anymore”. One of the younger women talked about how good
it is to live in Stokkseyri and raise children there, even though you have to drive 15
kilometers for most kind of service needed. The oldest women interviewed said the same
thing “people want to live here, it’s a nice place ... people build houses here”.

Personal involvement in creating a viable community is important as one of the younger
women said. She said that if Stokkseyri is going to be a blooming and beautiful place in the
future the inhabitants need to do something themselves. “You can’t rely on the municipality
to do everything for you, especially when the tendency is to nurture the largest town in the
integrated municipality and forget the small ones like Stokkseyri”. A young woman agreed
and said “we need to make a community by ourselves”.

Meeting places in the community are extremely important for the people we talked to.
When people talked about the small local store in Stokkseyri they always referred to it as a
meeting place “the place where you got all the important information that are circulating
in a community”. No one mentioned the ability to buy commodities in the village as the
most important part; everyone emphasized the importance of the shop as the place where
you used to meet your neighbor. An older woman said that the shop was the main place
where you got news and could gossip, “it was there where you got information about your
neighbor and your community and also shared information”. A young woman said that
one of the major reasons for people not knowing their neighbors today is the fact that there
was no large grocery store in the village and that undermines the consistency of the
community.
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5 Discussion

5.1 Natural hazards and risk perception

The coastal floods

Four out of nine respondents perceived coastal floods as the main source of natural hazard
in the area. All of them had personal experience of the floods, as did their forefathers who
had lived in Stokkseyri for generations. They told us that they really know how bad these
floods have been in the past and therefore they know how bad they can be in the future. It
is obvious here that first hand experience is very important in relation to risk perception
and local knowledge is important in raising awareness and reducing vulnerability (Morin et
al., 2008; Johannesdottir and Gisladottir, 2010; Bird et al., 2011). Pagneux et al. (2010)
found that experience of the past flooding events in the neighboring town of Selfoss was
the most effective source of knowledge. Three of these respondents have also adapted
knowledge to monitor coastal flooding through concurrent moon phase, spring tide and
wind direction, which in turn reduce their vulnerability. Paton et al, (2008) found that
residents who had inherited knowledge in relation to volcanic hazard were more likely to
adapt personal preparedness measures and adapt accordingly.

One of the four persons perceiving the coastal floods as the main threat, on the other hand,
does not think that a coastal flood will happen in the near future. She has experienced three
floods in the area and is very afraid of the sea and has nightmares about it, but even so she
does not think that a big flood is going to happen in her lifetime. This view can be the
result of putting the threat away to be able to live a normal life and this perception can
increase her vulnerability and reduce her resilience. Johannesdottir and Gisladéttir (2010)
found similar experience in a volcanically threatened area in south Iceland, where a
resident put the threat away by normalizing the situation in order to be able to live a
normal life.

Lack of experience can, on the contrary, have the effect that people do not perceive the
natural hazard that they live by as risk. For example, one woman said that she was not able
to point out what was the main natural hazard because she had not experienced the coastal
flood in 1990 and the earthquake in 2000. In addition she had been driving when the
earthquakes in 2008 hit and did not experience them so well because of that. She said “7
feel like I have missed out on things”. From her remarks it seems important for her to have
personal experience when assessing natural hazards and probably preparing for it.

The regular monitoring and weather forecast by the IMO and their effective storm and
flood warnings, in which people trust, has contributed to residents’ awareness and
increased their resilience, e.g. by giving people the possibility to attend to their belongings
before a storm hits the area. Many of our respondents talked about monitoring the IMO
webpage, especially in relation to earthquake activity and give special notice to weather
forecasts when the position of the moon, spring tide and wind direction were unfavorable
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to the area and could increase the effects of coastal storms. All of the respondents
concurred that when facing a coastal flood they had the opportunity to actively mitigate the
risk, by appropriate response and therefore it was not a major threat. Even though the
official mitigation plan for the area is still not in place, the residents’ trust in IMO is likely
to facilitate personal responsibility for adopting preparedness measures as Bird et al.
(2011) found among urban residents who confirmed high degree of trust in information
provided from all emergency management agencies, and thus likely to increase their
resilience. Based on her previous experience and the increased flood risk because of sea
level rise, one of the woman in Stokkseyri said that she was sure that another big flood
would threat the village in the future “at least before | die”. She also said “when bad
weather is on its’ way and the tide is high then it is just like that. You expect something to
happen”. During the eruption in Eyjafjallajokull this woman monitored the IMO webpage
to see if any changes of the earthquakes could be detected or if there “were some
indications that Katla was going to erupt” because she is afraid that a tsunami could hit the
coast of Stokkseyri. She had mentioned earlier that she was concerned that no emergency
and evacuation plans were available for Stokkseyri and did not know if she should
evacuate if Katla would erupt so her personal monitoring of the IMO webpage is a
mitigation way to adapt and increase her resilience and sense of safety. Thus, it is
important that that ICP provide correct and up to date hazard information to the residents
in Stokkseyri to ensure appropriate understanding of potential hazards and support higher
level of disaster awareness (e.g. Bird et al., 2009; Johannesdottir and Gisladottir, 2010;
King and MacGregor, 2000). A great difference has been between warnings of different
natural hazards in the area. Coastal floods and storm surges often happen with a precursor
warning whereas precursor warnings have been non-existing in relation to earthquakes,
with the exception of the latter earthquake in 2000 (Stefansson et al., 2000). Yet at the
same time most of the residents stated that the severity of the flood in 1990 came as a
surprise, even though there had been issued a warning the day before. According to
newspapers from that time (Morgunbladid, 1990) the damage caused by the flood wasn’t
as severe as it could have been because of this warning, even though it was extreme.
People had the opportunity to secure their belongings that were situated outside. The
reason for the extensive damage, even though mitigation measures were undertaken may
lay in the fact that this storm was one of the greatest in Iceland since 1799.

Reviewing of the newspapers gave good information on the impact and frequency of
storms and coastal floods at Stokkseyri. Since 1925 five major coastal floods have
occurred with the maximum of 23 years between flooding. Today 21 year has passed since
the severe flood of 1990 and when we were talking to our respondents it was apparent that
they were aware of that and in some instances talked about that another flood ‘is on time’,
even though they were not all that afraid of another flood. That feeling may be induced by
the fact that only three years have passed since a strong earthquake hit the area but 21 year
has passed since a major coastal flood happened and people tend to diminish the
importance of distant events that are not close in mind where scale and the accuracy of
perception may depend on the social problems in the community and the extent to which
lives and resources are at risk (Alexander, 2000). Johannesdéttir and Gisladottir (2010)
found that the local school in their study area could be exposed to a tsunami. The school
was built in 1976, and is located in a contemporary defined tsunami risk zone following an
eruption in the nearby volcano Katla. Because of the long quiescent, close to 90 years, the
planning authorities overlooked the risk that follows the eruption. Pagneux et al. (2010), on
the contrary discovered in their study that higher percentage of their informants could
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remember a river flood that happened in 1968 than a flood that happened in 2006. Our
study show that the threat of a coastal flood is still in the recent memory of the inhabitants
of Stokkseyri and the regional planning of the municipality of Arborg have solid
regulations regarding building development on the area prone to flooding e.g. the height of
ground floor of houses (Sveitarfélagid Arborg, 2005; Skipulag rikisins 1992).

The sea, the shore and the breakwall

The respondents shared a certain appreciation for the sea and emphasized the importance
of its” presence as well as the coast. Most of them have childhood memories about playing
in the shore but today, due to the new breakwall, the access to the sea has been diminished,
and they all agree that this has lead to the fact that people do not go as much to the seaside.
Currently there are only a handful of places along the breakwall in Stokkseyri where
people can access the shore without having to clime over the wall’ boulders. Children are
therefore in danger if they try to climb over the breakwall, which they sometimes choose to
do rather then passing around it. Children today do not go as much to the shore as prior to
the erection of the breakwall and this can lead to less resilience and more vulnerability in
future inhabitants of Stokkseyri due to less association with the sea, also because fishing is
now not practiced as before. It can also have negative affect on the vulnerability of the
community where the connection people had to the sea is not the same now and people do
not ‘study’ the sea and the weather as before when their livelihood depended upon it.
Before the community changed into its current condition people of all generations would
often spent a great deal of time together at and around the sea. The sailors were coming
home from sea and offloading their catch, people coming to the pier to watch; often older
people that shared a common interest of the sea and the children playing in the shore at the
same time. This time is over and the family is not as involved in the environment that the
sea offers and that can weaken the social bonds in relation to the sea and decrease the
resilience. Even so, some of the residents, showed some inherited knowledge of reading
the signs of flood risk and the mitigation strategies they adapted accordingly which some
were the results from centuries’ old adaptation of former generations that offer inherited
knowledge about the sea as their neighbor. But will this apply to newcomers in the village?
Who is going to teach them about reading the signs of flood if interaction is as little as
now? They may not adapt as well to the community and their lack of experience of the
natural hazards in the area as well as less possibility to learn and gain inherited knowledge
from others, can also make them more vulnerable to the hazards.

Interestingly some of the residents perceived a potential threat from the breakwall during
severe coastal floods. They had experienced that rocks from the previous brakewall were
scattered around in the village after the 1990 flood. Similarly during a flooding event in
1968 in Olfusa river following the break-up of ice jams upriver, forced ice blocks that
weight up to hundreds of kg on streets of the city Selfoss (Pagneux et al., 2010). The
breakwall can also give a false sense of security. It has not yet been put to the test, as no
large coastal flood has occurred since it was built, so its’ efficiency is not know. There is
the question about how safe it is as a structure? Does the breakwall pose a physical threat
because of its’ nature? The medium size of the largest rocks is 3.3 tons and if these rocks
are tossed by the sea they will pose a great threat to the community and its’ inhabitants. As
one woman said “this breakwall gives more sense of security but if a wave would grab one
of these rocks from it I wouldn’t want to be in the way, you see .. nothing impedes the
ocean”. Will it protect the village from harm? There is also the question if it does decrease
safety and increase vulnerability because of its’ social effects? It cuts a line through the
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village and on the one side there are the people and their community and on the other side
there is the sea.

Alarmingly there seem to be a lack of knowledge transfer to some of the youngest
generations, demonstrated by the paradox that the adults have consciously restricted their
children’s play on the shore, and by doing so disentangling their connection with the sea
and instead of learning to monitor the sea and be better equipped to respond appropriate it
will make them more vulnerable. Disaster preparedness information and training for
children is likely to reduce disaster risk (Gustafson, 2009). This view was shared by one of
the residents in Stokkseyri who allowed her children to play on the shore, but not until she
had taught them about the behavior of the tide and related risk.

We paid a special notice to the fact that when respondents talked about the sea as a threat
they always talked about it as they were talking about a person. One woman, for example,
said “how the sea behaves” and another said “when he [the sea] behaves badly”.
Johannesdottir (2005) and Jéhannesdottir and Gisladottir (2010) noticed that when their
respondents talked about the volcano Katla they addressed it as a female and said ‘she’
When listening to the people talk about the sea it was apparent that people showed a lot of
respect for it. They talked about it in a cautious manner as talking about someone they
knew. The people we talked to have all experienced coastal flooding except one and know
what the consequences of it can be. That knowledge can reduce the vulnerability and
increases resilience and adaptation.

Tsunami

Majority of the people attending to the focus group showed great concern about a possible
tsunami hitting the coast if the volcano Katla would erupt. They told us that it was a
general understanding in the village that there is a possibility of a tsunami hitting the coast,
but currently did not have any further information about it. People did not know if they
“only had about an hour to evacuate” as one woman told us the rumor stated or if there
was no threat to them at all. Tobin (1999) points out that lack of knowledge can increase
vulnerability. There are no evacuation and reaction plans available for the municipality and
our respondents raised their concern about this. If people knew more about the possibility
of a tsunami hitting the village and an evacuation plan were available, they would have
more sense of safety, making them less vulnerable and more resilient, as well as giving
them the opportunity to prepare themselves.

The earthquakes

Most of the people in the study do not see earthquakes as the main source of natural hazard
and they were all in agreement that earthquakes do not affect Stokkseyri as severely as the
neighboring communities of Selfoss and Hveragerdi. Even so there is some indication that
our respondents are more vulnerable to earthquakes than coastal floods and show less
resilience. When asked to compare the earthquakes and the flooding, all of them, except
one woman, talk about the earthquakes lasting longer than the coastal floods. As it is
obvious that in real time earthquakes do not last longer than coastal floods, we have to
assume that this statement isn’t referring to real time. Our respondents said that they felt a
lot of uncertainty during the course of an earthquake. The quakes happens without a
warning and nobody knows how long the aftershocks will last and if there will be another
big one as one woman said “they talked about that another earthquake was still to come,
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where will it happen?”. There was no way to prepare yourself for earthquake, “if it
happens it will do so without a warning”. As mentioned before the scientists from the IMO
and the Earth Science Institute at the University of Iceland saw from the SIL seismological
data acquisition system that another earthquake was expected to happen in a few days time
after the former happened. Now the scientist could give a warning to the ICP. Further
advantages in the science of seismological data acquisition system can possibly give
people some notice regarding earthquakes in the future.

Perceived risk and actual predicted risk

The frequency of major earthquakes affecting Stokkseyri is less than of coastal floods,
which often have more environmental, economic and social effect than the earthquakes
(Table 1 and Figure 2). Future sea-level rise is predicted to be about 0.6 meters in the next
century and will most likely have negative effect on a coastal village that isonly 3ma. s. I.
(Landmelingar Islands, 2011). More frequent storm events can follow sea-level rise
(Skipulag rikisins, 1992; Bjarnaddttir et al., 2010) which is serious in an area that currently
experiences more frequent coastal flooding than other parts of the country (Imsland, 1992).
Even so, some of our respondents did not show much concern about this threat. This can be
an indication of the community’s resilience but at the same time it can represent its’
vulnerability where a lack of risk perception in the face of hazardous event can be
alarming. To respond to this, a risk communication between inhabitants and the ICP must
be presented as recommended by researchers (Bird et al., 2009; J6hannesdottir and
Gisladéttir, 2010; Bird et al, 2011; Alexander, 2007). This work is a priority for the Arborg
area and is already in process as the ICP is developing an emergency plan for the area
(J6hannesddttir, personal communication).

Another possible explanation for this can be time related where people tend to magnify the
importance of events that are close in time and space whereas diminish the importance of
the distant ones (Alexander, 2000). Only three years have passed since the great
earthquake happened in 2008 and it is still in peoples’ near memory. In 2010 eruptions
happened in both Fimmvérduhals and Eyjafjallajokull and that had affect on our
respondents which also thought about a possible eruption in the volcano Katla and the
affect it could have in the area of Stokkseyri. As Alexender (2000) points out the fading
memory lends a distance-decay function to the temporal pattern of disaster. Because 21
year has passed since the coastal flood in 1990 there is the possibility that people don’t
experience much threat of another flood in the future.

5.2 Community change

Sense of community and social vulnerability

Sense of community is a vital aspect of community cohesion (King and MacGregor, 2000;
Bird et al., 2011) and has great effect on vulnerability and resilience. Our respondents had
a lot of concern about how their community had changed in the past 20 years and the sense
of community the felt in the past seemed to be gone. One of the interviewed woman said “I
think the social factors are worse [i.e. more threat] than the natural hazard in the
community”. Sense of community can increase resilience and decrease vulnerability of the
inhabitants when facing natural hazards whereas lack of it can have the opposite effect. In
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our study we could detect some fragmentation of the community which can result in
increased vulnerability and decreased resilience. Our respondents talked about not
knowing their neighbor that have moved to Stokkseyri in the recent years and one could
therefore presume concurrently that in some instances the neighbor does not either know
his neighbor. When facing natural hazard, newcomers in a community are vulnerable if
they don’t know the risk (Alexander, 2000; King and MacGregor, 2000; Pagneux et al.,
2010) or not having the experience of natural hazard (Pagneux et al., 2010). In the case of
Stokkseyri where little interaction is among inhabitants, newcomers are especially
vulnerable. They not only do not have the experience of the present local natural hazard
since 21 years have passed since the flooding in 1990 but either do not get the knowledge
about the risk at second hand.

Our respondents emphasized the importance of having ‘a community’ within the society,
and having meeting places so people could interact and spend time together. When people
talked about the local grocery store that used to be in operation in the village, they always
talked about it as ‘a meeting place’ and not as an important service provider and the
closing of the store played a big part in why people do not know their neighbor today “in
the store you got to know what was happening in the community, who was who and get all
these important information”. McMillan and Chavis (1986) have proposed a definition of
sense of community which is based on four elements. One of the four elements is shared
emotional connection and refers to the belief that members share a common place, history,
similar experiences and time together. Our respondents pointed out that people today do
not share a common place where most of the former meeting places (i.e. the store, the
bank, the post office etc.) are gone. In addition to that most of the local enterprises are
closed and therefore little time is spent together where most of the inhabitants of
Stokkseyri work in places outside the village. If people have the opportunity to spend time
together and create history together resilience can increase (Paton and Johnston, 2001).

When the structure of the community becomes weaker it can have negative impact on
adaptation and resilience and hence increases vulnerability. The fact that Stokkseyri has
changed from a lively fishing village into a blooming tourist place where thousands go
through every year, has perhaps better effect on the local economy. Tourism, partly
benefitting from the proximity to the capital, is becoming increasingly important creating
economic flow into the community and this can lead to positive effects for the community,
where people learn how to adapt to changed situation, but at the same time it can also be a
cause of concern. This change has not necessarily had good effect on the people in the
community or changed the fact that the old meeting places the inhabitants used to share,
now ‘belong’ to outsiders, i.e. the tourists. Our respondents told us that they almost never
went to the restaurant and the museums and therefore these places did not replace the
former locations as meeting places. This new development does not increase the cohesion
of the inhabitants but could, on the other hand, increase the social vulnerability of the
community as a whole.

Resilience and adaptation

The inhabitants of Stokkseyri did show some resilience in the past when facing natural
hazards, but in these times the community was different in many ways. The last natural
hazard that affected Stokkseyri in a major way, i.e. the coastal flood in 1990, happened at a
time when the community was experiencing change, but all of the services were still in
operation and some of the fishing plants still open. The sense of community is likely to

50



have been greater than today and more existing cohesion within the community. If, or
maybe when, another coastal flood happens there is a possibility that it will have more
serious effects on the community due to both sea-level rise and increased vulnerability
among the residents due to diminished cohesion and sense of community. Newcomers can
be more vulnerable (King and Macgregor, 2000; Johannesdottir and Gisladottir, 2010;
Bird et al, 2011) and it is important to give them good information about the threat of a
severe flood as happened in 1990 so they can prepare themselves and be more likely to
respond correctly to the ICP.

According to UNISDR (2009) adaptation is the adjustment in natural or human systems in
response to actual or expected climatic stimuli and its’ aim is to moderate harm. Adapting
to change has long been a factor in the life of inhabitants of coastal villages such as
Stokkseyri. The natural hazards that have struck the village in the recent century seem not
to have affected the population size (Fig. 2.2). People have adapted to changed situations
and often because of a disaster. In 1926 a major blaze, where buildings of trade and some
homes burned down, changed the economy and daily life of inhabitants of Stokkseyri.
After this disaster trading never gained its’ former strength and from then on the fishing
industry became the mainstay of the community (Hafsteinsson et al., 2010).

Community adaptation towards natural hazard can also be in the form of mitigation
programs designed to reduce risk. Flood embankments and breakwalls constructed to
protect communities from flooding are one form of mitigation (Tobin, 1999) and the large
breakwall in Stokkseyri was built as mitigation to reduce risk from the sea where the old
breakwall was not efficient enough. Individual preparedness, i.e. securing ones home and
belongings in the event of a storm, also falls under mitigation and adaptation.

The recent development that has lead to the community change that the village has
undergone is not a ‘natural hazard’ or ‘disaster’ in the common sense. But in the minds of
our respondents, it seems to have the same affect. When discussing the future of Stokkseyri
during the focus group meeting one woman said “we need to make a community by
ourselves”. This sentence expresses the need for cohesion and sense of community, which
would increase the residents’ of Stokkseyri resilience and adaptation to potential threats of
coastal floods.

In a focus group meeting which we held in Eyrarbakki at same time (Geirsdottir and
Jonsdéttir, unpublished data) people had similar feelings regarding the lack of cohesion
and sense of community. One person at that meeting said “we should revive the old district
councils that were operated before the merging into the municipality of Arborg”. Soon
after this research was completed a district councils which have the purpose of being a
consultation place where representatives of the inhabitants, the municipality, business and
NGOs interact and form the design of the future plan of the district were established in the
four communities that form Arborg. The councils give the municipality’ administration a
consulting advice based on the local inhabitants wishes for their community and enhances
the social capital of the village.

The results of this study may be used when organizing municipalities’ mitigation strategies
where the data can be considered as a useful indicator of current vulnerability, resilience
and adaptation. It supplies important knowledge to emergency managers as well as the
municipalities’ leader.
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6 Conclusions

The village of Stokkseyri, located on the south coast of Iceland, experiences frequent
natural hazards. Through the centuries the inhabitants have adapted to these conditions and
often shown remarkable resilience when faced with coastal floods or earthquakes. Some
mitigation measures have been taken, e.g. the construction of a large breakwall to protect
the community from coastal floods, although such measures might also give a false sense
of security and hence, in and of them self, pose another kind of threat to the village and its’
inhabitants. Overall, because of pre-warnings from the IMO and the ICP, the inhabitants
feel less vulnerable when facing coastal floods as compared to the occurrences of
earthquakes.

The results of this study indicate that recent socio-economic changes within the community
may have lead to a decreased sense of place by the inhabitants; i.e. loss of neighborliness
and diminished cohesion may have reduced the resilience of the residents and therefore
made the community more socially vulnerable. And as social vulnerability is a part of the
measure of how communities are able to resist and recover from the impact of a natural
hazard, there are some indications that the current social conditions at Stokkseyri make the
place more vulnerable to face natural hazards. A possible response to this development
would be to increase the cohesion of the community through bottom-up approaches put
forth by the newly established district council.

What we learned from this study is that sense of community is important for inhabitants of
Stokkseyri. The changes that the community has gone through in the past 20 years can
pose as much threat to inhabitants as living with the threat of coastal floods and
earthquakes, given that the social factor is closely connected to natural hazards. This
indicates that when studying vulnerability of communities towards natural hazards it is of
importance to place emphasis on the perceptions of the inhabitants; whether it be
perception of vulnerability, resilience and adaptation towards the natural hazard itself or
towards some other factors of importance.
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