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INTRODUCTION

The Doctoral School initiative which was set up by the ANDROID network is a core
element of the overall project that aims to strengthen the link between research and
teaching in the area of disaster resilience. The mixed teaching space that we have
develomd as part of this ongoing project has attemptedricourage and promote the
work of doctoral students in this field.

The ANDROID disaster resilience network doctoral school consists of two
programmes:

1. Online Doctoral School (ODS) and

2. Residential Doctole&school (RDS)
The interlinked programmes work together to deliver on a varied number of teaching
and research driven objectives. The online doctoral school which was conducted in
Spring 2013 provided an innovative platform to transfer and develop thelddgev
base of doctoral candidates. This was achieved through the conduct of a series of
domain expert presentations along with thematic sessions aimed at engaging the
doctoral researchers in knowledge discovery through detailed discussion. The online
doctaal school will be rolled out again in Spring 2014.

The Residential Doctoral School programme (2013) has aimed to actively engage the
students in presenting and discussing their research projects. It has involved the
development and submission of an oraipiece of research which has been peer
reviewed by experts within the fieldhe RDS process included a scholarship award

to attend a two day event which entailed a panel review of the work of the students
and dissemination of this work to a wider audien For this purpose the ANDROID
network international conference in Cyprus ran parallel to the Residential Doctoral
School. All selected candidates were also able to join the International conference
which included key contriibtuetsi oRhess iflrioemn tU Nl
delivered by Jerry Velasquez and Abhilash Panda from the Advocacy and Outreach
Section (UN Office for Disaster Risk Reduction). Additionally the three best papers
from the students were selected to be presented at the main AND&@f&rence.

The papers were:

A 6 Vi et n aisaster Rausing reconstruction as a significant opportunity to
building disaster resilience-a ¢ as e i hy TNMm BuannAaMmMBMIT
University, Australia

A 6Ghana: Participatory torgfor owdtipldh sk t o
assessment linking different scales in West African secilbgical systems
under c | i mbytDanielcAsaaeygie Bnited Nations University,
Germany

A 61 ran: Soci al i nequalities and hmul ner ¢
wo me n i nbyAhedhSalanmJéiversita degli Studi di Milano, Italy

This programme will run again in Autumn 2014. The online Doctoral school is
running in March 2014 and the Residential School will run in September 2014.

www.disasteresilience.net 3
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This volume brings togethehe contributions of all the doctoral researchers taking
part in the RDS (2013h to aset offull edited proceeding Thepaperscollatedhere
demonstrate the richness and interdisciplinary nature of research topics and problems
being addressedvy disaster resilience remehers. The submissions cover a wide
spectrum of topics such as risk assessment;digesster reconstruction, vulnerability,
collaborative management, gender issues and communication barriers.

The work of the doctoral researchers presented here isuablalcontribution to a
body of knowledge which given the growing vulnerability and exposure to disasters
of human and natural origin depends on the development of expertise of young
students.

A summary of the papers presented are given below.

Paper 1

AsareKyei et. al. presents theirwork on mrticipatory approaches to develop
indicators for multiple risk assessment socicecological systemsinder climate
change by conducting expert workshops in three West African countries. They
revealed that sommmdicators being common to all three countries while there are
unique indicators as wellThe study concluded that participatory indicator
development allows for the recognition of multiple stimuli beyond those related to
climate

Paper 2

Nguyenet al, identified the factors associated with vulnerability to climate change in
central coastahreas ofVietnam.Local experts asserted that erosion, storms, floods,
drought and sand drifting are the main events associated with climate change stimuli

in Quy Nhonc i t vy . Some factors related to soci
were mentioned in this research, but gained low rankings.

Paper 3

Gambatesastudied the urban resilience in historic centres damaged by the
earthquaksconducting aasestudy inEmilia Ranagna Region iftaly. Theresearch

uses a SWOT analysis to evaluate the importance of development of resilience in
urban planning as well as investigatthe relationship between resilience and
territorial risk in working out a new approach torgvent damagesnd improve
resiliencedueto naturaland anthropogenievens.

Paper4

Anh identifies pstdisaster housing reconstruction as a significant opportunity to
building disaster resiliencén Vietnam. This paperexamines issues of resilient
housng to identify key factors required fadevelopingresilient housing systesn
Findings suggested that, to build resilient housing, physical unsafe conditions should
be focused at the same timeenhancing soci@conomic and institutional aspects

Paper 5

Pusceddul antimperadori explored metabolizing metabolismreuse ofNakagin
Tower elements foa community inFukushima, integrating high technological

www.disasteresilience.net 4
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performance with cultural heritage and psychological needs of displaced .pkople
experiments alteative designs in usingdvancedechnology systemfor emergency
architecture to improve thermal performance, durabiétysuring psychological and
environmental needs of peoptr area affected bydisasters.

Paper 6

Uddin, and Ciavoldocused onSedinent characteristics and Coastline Change of a
Low-lying Island (Sandwip) in the Eastern GBM Delta Bangladesh Study
discoveredhe island has accreted between 1978 and 2006 in the northern and eastern
parts while there is severe erosion in other pé#rtslso found that there ammost
negligible amount of coarse materials in almost all sections and highest proportion of
fine sediments in the most accreted newly formed northern profile section

Paper 7

Armia and Amaratungatudiedthe impact of foregn aid in suppoihg disaster risk
reduction in Indonesiarhis studyrevealed that there good level of flow in the
distribution of UK Aid which then acts as a catalyst in further related developments.
Future studies intended investigate the level pwokitive contribution to the
sustainability of disaster risk reduction programme implementation at the national
level, regional level and in the community, especially in the implementation of
policies, programes and budgets

Paper 8

Hidayat and Egbeoncentated orthe barrierdor knowledge communication in pest
disaster reconsuction projects in Indonesiahe paper highlights theadequate time
to seek oracquireknowledge,limited ability and lack of prior knowledge, different
organisational backgrounds, awedltural differences as key barriers knowledge
communication between key stakeholders of post disastemsruction projects

Paper 9

Yilmaz et. al, presents a dical insight in to communities affected by earthquakes in
rural eastern turkeyrhe most significant finding within the soesconomic context

of this study wasthat the earthquakes and pestrthquake permanent housing
implementations change the way pé&olive, in particularwith respect tdivelihood
resourcesThe study alsgoints out thatdevelopment and investment plans should
follow the reconstruction period in the rural settlements in order to improve the
guality oflife of dwellers

Paper 10

Mohammad and Collinsexplored disaster risk reduction in Bangladesh as an
adaptation strategy for climate chandgsudy was carried out amongst disaster
survivors and local level practitioners in focal regions of Bangladestas evident
from the studythat they use present knowledge gpastexperience of disastein
managng climate change adaptation

Paper 11

Liu focued onevent and agenda settirajter severe acute respiratory syndrome
(SARS). This paperattempts to explore the role of crises in ageselding structure

www.disasteresilience.net 5
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of Chinese central governmenthe researchbased on a respondent analysis
concludes that crisis provides a fertilgroundfor political interpretation and nature of
crisiswherepolitical considerations plag coreand dominantole inagenda setting.

Paper 12

Yumarni et. al., analysedgender mainstreaming and sustainable post disaster
reconstructionrelated issuesThe paper identified wareness of gender needs and
concerns a strong gedter policy frameworkwomen participatiorand leadershigs

an agent of changegendered institutional capability, flexible and decentralised
structure of gendered policy planning as-prquisite conditions for mainstreaming
gender within sustainable padisaster reconstruction.

Paper 13

Salemexamined theneed for an integrated vulnerability analystiadying thecase of

the Afghan population in IranThe paperhighlights that Afghan women face

increased restrictiordu e t o t he i rwhiléthes livalihoedoptiers eesultl s

in increased social vulnerability, both in daily life as well as in case of a disg@kter.
stressthatensi deration of how soci al Sstructure
differential vulnerability to everyday hazarded disasters is an important component

in achieving environmental justice

Paper 14

Patraoanalysed theontext and challenges oollaborative wildfires management in
Portugal. Results suggest that since 2003 many changes were implemented in the
system, setting a positive context for wildfire prevention. But these measures still
reveal a low potential for community participation and empowerment towards
wildfire risk. Therefore,author stresses the neéat new models in the decision
process.

Paper 15

Salas and Fenexperiment with lightweight W Panels as option to buildpost
disastersustainable housingThey discovered that W panels can beeapedient
alternative fompost dsastetousingduring therecoveryphase. It can save up to 45%
of the total cost compared to traditional construction matesiadstherefore a viable
economic proposition

www.disasteresilience.net 6
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PapeParnticipatory approaches to dev
riaga&sessment | inking different scal
Ecol ogi cal Systems under <climate ch

AsareKyei, D', Kloos, Julid andRenaud, Fabrice

'United Nations Universitygmail:asarekyei@ehs.unu.edu
United Nations Universityemail:kloog@ehs.unu.edu
3United Nations University, email:renaud@ehs.unu.edu

ABSTRACT

In this study, the classical approach in indicator development for risk assessment was
extended to include a gaipatory process through expert workshops in three West African
countries. The methodology allowed for representative participation of all stakeholders (in
particular farmers) dealing with climate change. Ssimictured questionnaires were
presented taach of the four technical working groups formed to elicit what they see as
important processes shaping drought and flood risks in their areas. The results showed that
58% of the indicators deemed to be relevant by the local experts are rarely used in risk
assessments in the region. Also, although, an indicator may be common to the three countries,
their differential rankings will result in differences in explaining the risks faced by different
societies. However, there were indicators that were uniqueadh country and this is
particularly important and has wider implications for risk assessment that uses common
indicators for a number of countries and makes an effort to derive relative vulnerabilities. The
study concluded that participatory indicatoevdlopment allows for the recognition of
multiple stimuli beyond those related to climate and revealed significant indicators that have
never been used in traditional risk assessment in the region.

Keywords: experts, indicators, multisk, participatoryWest Africa.

INTRODUCTION

Countries in West Africa are among the most vulnerable globally to the effects of climate
change because of the reliance of much of the population on agriculture, particulafédrain
agriculture. The winerabilities are worsened given a host of biophysical and human related
issues in the region including erosive rainfall, recurring drought, soil qualities and fertility,
low input farming systems, decreased fallow period, deforestation, frequent sshafid
overgrazing (USAID, 2011; FAO, 2012). These phenomena are being worsened with
increasing climate variability in the region.

Damm (2010), Mohan & Sinha, (2011) measured vulnerability to climate change at different
scales from local to national &ssments. Studies such as Cardona (2005), Dilley et al.,
(2005), UNDP (2004), Birkmann (2006b) and USAID (2011) have measured vulnerability,
resilience and adaptation using a variety of concepts and approaches. However, it is
impossible to reduce the camt to a single equation or model that has a universal
application. This is due to inherent complexity of Social Ecological Systems,- multi
dimensional aspects (Downing, 2004; Birkmann, 2006a; Mohan and Sinha, 2011); and a
variety of terms and their some#s copious (Thywissen, 2006) definitions. The -non
universal applicability of developed vulnerability and risk assessment methods to areas such
as the West African sub region means that different methods be developed. Such methods
should tackle complex setgs of hazards occurrence as well as the dynamic-gcoioomic

and environmental exposure; such methods need to be able to capture all relevant processes
shaping vulnerability and risk at various scales and, more importantly, still be applicable to

www.disasteresilience.net 7
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locd communities affected usually by multiple hazards (Adger et al., 2004; Africa Adapt,
2011). Indicator based risk assessment where the indicators have been selected from a
rigorous scientific process involving active participation of populations at reskdélves as

well as the authorities governing these risks is thus a prerequisite in meeting these criteria.
This important consideration has however, been missing in many risk assessments
particularly, for the West African region.

It is implausible to invive large numbers of affected community members in evaluating a set

of potential indicators; yet, to develop hypecalized indicators of risk at both the
community and sulmational levels, it is still imperative to involve government officials and
develgpment experts from negovernmental organizations. This is because, these officials

by training, prolonged contact with vulnerable pegpiaost of them live in the communities

- and long experience working with these communities have become expéntsriown

right and have excellent perspectives of the processes shaping vulnerabilities. The present
paper explores appropriate methodologies to develop local andatiobal indicators for
multiple risk assessment for rural populations in the Sudan Bavaoological zone of
Ghana, Burkina Faso and Benin.

Indicators and Indices

The complexity of the concept of vulnerability and risk requires a reduction of the various
processes with models or frameworks which are evaluated either quantitatively or

qualita i vely with a set of indicators. I ndicator
indicator variableso (MEA, 2003).1ts relianc

and able to cover the wide array of issues required for an adequat#odepf human wel
being, state of environment and seeimlogical interactions (MEA, 2003).

Moldan and Dahl (2007) definition of indicators in which indicator is viewed as
representations of certain construct or issue too complex to be measuredityagiaivie is
adopted in this study. Like models, indicators are abstraction of reality and limit itself to the
realm of the measureable. Variable is a raw data with no symbolic representation and

benchmark values, an index according to Moldan and D&hi0(Z ) is the Adense

informationbo. It takes the form of a single
needs a prior transformation of several indicators measured in their respective units to
produce a unitess number.

Indicator based Vulnerability and Risk Assessment

Indicators have been conveniently used to estimate vulnerability and to understand the risk
patterns of societies at risk from both natural and anthropogenic hazards. Several examples
abound in literature of the useioflicators to measure vulnerability, risk and resilience. Yet,
comparing the indices resulting from aggregates of the indicators is often checked by the
requirements and peculiarity that each study had to face. Damm (2010) opined that the
development of vimerability index strongly relies on the scale of the assessment, objective of
the study, place of assessment, dimension of vulnerability and type of hazard in question.

As an example of a community level approach, Bollin and Hidajat (2006) developed
community based risk index based on indicators and showed how indicator based approach
could be implemented at the community level where risk outcomes are first materialized.
Within the case study countries, USAID (2011) developed vulnerability profiles authe

national level in Ghana. Also, Raschid (2011) undertook water mediated climate impact
assessment for urban areas in Ghana. In the three countries, other risk assessment have been
done in much smaller scales and on decoupled SES such as Simonssomrid085)jold et

al., (2012) in Burkina Faso; World Bank (2009a) and IFPRI (2010) for Ghana, Benin and
Burkina Faso. All these studies however, are based on traditional risk assessment and did not
involve the vulnerable themselves.

www.disasteresilience.net 8
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As a global approach, thliance Development Works led by the researchers of the United
Nations University Institute for Environment and Human Security (LBHSE) has been
issuing the World Risk Reports since 2011. These are also based on traditional approaches.
The 2012 report irparticular, showed a risk index in which 28 global level indicators
depicting current conditions underlying exposure, susceptibility, coping capacity and adaptive
capacity were aggregated to produce the World Risk Index. This index allows for the
identification of the most high risk and low risk countries of the world (Beck et al., 2012).

METHODS

Within the realms of the WASCAL project, three watersheds in Ghana, Burkina Faso and
Benin have been selected for detail assessment of risk patterns at the dgrievein These
watersheds are (i) Vea in the Upper East region of Ghana (ii) Dano in the province of Sud
ouest of Burkina Faso and (iii) Dassari in the Commune of Materi in North West Benin.
These areas which belong to the Sudanian Savanna ecologieahaes similar climate and

are under varying forms of agricultural systems. The Vea and Dano watersheds are more
intensively used for agricultural activities whilst the Dassari site is less intensively used.
Climatic factors show high instability and tleeis a high frequency of droughts and floods
(Challinor et al., 2007).

Risk and wilnerability conceptual framework

The first step in developing a set of indicators for risk and vulnerability assessment is
development or selection of appropriate concepramhework. In the social and ecological
fields, the literature on natural hazards predominantly revolves around the conceptualization
of several key terms. These key terms are risk, hazard, exposure, vulnerability, resilience,
coping and @ariiealptd bBavei aogoad condepiusl framework that establishes
clearly the relationships, interactions and feedback mechanisms that exists within these terms.
The present study relies on anguoing effort to broaden the theoretical concepts underlying
two commonly used models, SUST model by Turner et al., (2003a) and the MOVE model by
Birkmann et al., (2013). Details of the proposed framework are beyond the scope of this paper
and will be discussed in a related paper. However, this proposed framework agrtrex
conceptual basis to categories the various dimensions of vulnerability and risks in the present
study.

Participatory i ndicator development-Selection of bcal experts

In Figure 1 the stepwise approach to indicator development is summarizedfifestep is

the preliminary indicator selection from literature, conceptual framework, personal experience

and knowledge of the processes leading to vulnerability of rural farming communities to
multiple hazards of droughts and floods. This first stepwhh pr oduced the Al n
has been the status quo in risk assessment including all global indices described above.
Studies such as Adger et,gR004), Damm, (2010), Brooks et al., (2005), Smit and Wandel,

(2006) have used expert judgment complited with the results of correlation analyses and

other statistical procedures in selecting indicators for risk assessment. Morgan (1996)
asserted that Athis type of expert focus gro
and produce new datand understanding through interactions with stakeholders. The
unigueness of the approach used in the present study stems from the fact the selection of local
experts themselves was done in a highly participatory process where vulnerable communities

had he opportunity to recommend who they consider as experts in the area of floods and
droughts. This was based on snowball principle where a core group of local experts
comprising people from local agricultural departments, farmers, disaster managers, rural
development experts and local government authorities were asked to recommend institutions
involve in drought or flood prevention, impacts mitigation or involve in supporting
communities to reduce their vulnerabilities to floods and droughts. Tyiieetgach of such

www.disasteresilience.net 9
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institutions were identified in Vea watershed in Ghana and Dassari watershed in Benin whilst
seventeen were identified in the Dano watershed of Burkina Faso

Expert workshop

A dayds technical wor kshop wa $ants evdredaskednat e a ¢ h
the registration desk to indicate which of the four technical areas they have expertise and
competence. Four experts groups were thus constituted to become the four technical working
groups. These four technical working groups arg:Agriculture {ii} Socio-economic and

health {iii} Disaster management/meteorologist and {iv} Environment. Each participant
identified with one working group based on his/her professional backgréabte 1below
summari zes t he exvar@oustworlshopsat egori es at t he

~
* Review of literature, conceptual frameworks and local knowledge
IS 11 dicator of authors
J
« Participatory identification of local experts with vulnerable
populations based on snowball principle
experts /
N\

» Technical workings groups at experts workshops brainstorming and
PENSShel  discussion of potential indicators of risk
groups )

. a J H .
S Agricult 4| | Environ | (e Socto- {@) | Disaster
B ure ment scononmy mgt.
c

+ Validation of conceptual frameworks based on SUST model and
MOVE framework

MEEEEEN . Contextualization of framework to study area

framework

+ Elicitation of indicators using semi-structured questionnaires
» Ranking of indicators within each vulnerability sub component

+ Validation of indicator from the indicator pool

RGN « Rankings of indicators selected as highly and moderately relevant
indicators

Figure 1 Procedural representation for indicator development
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Table 1 Category of experts for the technical working groups

Working group Ghana Burkina Faso Benin
Agriculture 6 5 7
Socioeconomic/health 4 4 5
Disaster
management/meteoroloc

7 4 4
Environment

4 4 4

(Source: authors)

Three major tasks were assigned to each group as shown in the bottom seElior! of
Reference source not found.The first task was the validation of the proposed vulnerability

and risk assessment framework. A conceptual framework of vulnerability was presented to
the groups and they were asked to madkmments regarding the various components of risks,
impacts and perturbations within first, the context of the watershed and second, the wider
Savanna agrecological zone of the respective countries. After this, a separate semi
structured questionnaireitv questions ranging from indicators of exposure to coping and
adaptive capacity to ecosystem robustness was presented to each technical group. Each
technical group was also expected to provide rankings which will later feed into the weighting

of the seleted indicators. As a result, all indicators were supposed to be presented in the
order of the most important in terms of defining vulnerability and risk of people living in the
area. After this task, each gr ouindicateas gi ve
relevant for the present study. This pool of indicators also served as a reference check for the
indicators to be derived from the sestiuctured questionnaire procedure. The experts were

to determine the relevance of the indicator within eadmerability subcomponent. They

had to choose between three options:

Option 1: highly relevant, Option 2: moderately relevant and Option 3: irrelevant

The indicators that are selected as either highly relevant or moderately relevant were then
ranked inorder of the most important by the experts within each vulnerability sub component.

In selecting the final indicators, preference is given to elicited indicators from the experts.

This means, where the same indicator is chosen as relevant from tlaangcol and also

appears from those elicited directly from the experts and are within the same vulnerability
subcomponent, the ranking from elicited indicator is used. Working with indicators and
vulnerability is a relatively new field and quite comphaxd even not all experts invited to the
workshop understood clearly what constitute good indicators of risks and vulnerability. The
use of the Aindicator pool o served to amelio
it easier to match the termsed by the experts to the standard indicators on the pool.

RESULTS AND DISCUSSION

A total of fifty-five (55) indicators were deemed to be relevant for all the three countries.
Experts from Ghana validated and elicited 41 indicators, those from Beninced?2 and
Burkina Faso 39. A number of the indicators were common and run through all the three
countries. However, there were indicators that were unique to each cQlatity 3. This

is particularly important and has wider implications for risisessment that uses common
indicators for a number of countries and makes an effort to derive relative vulnerabilities of
those countries. Even more significant is the fact that even for the indicators that were
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common to all the study countries, they elifin their rankings. The differential rankings of
the indicators in each of the study countries will affect the weights that will be applied in the
estimation of composite vulnerability index and subsequently the risk index.

This differential ranking asies from differences in perceptions of risks, cultural, political and
sociceconomic disparities in different countries. For instance, whereas experts from Ghana
ranked Aprevalence of povertyo as the ninth
of a total of ten indicators (9 out of 10), their counterparts in Benin ranked the same indicator

as the first most important (1 out of 7) and those in Burkina Faso ranked the same indicator
also as the first most important (1 out of 6). This is probabéyldtgely to major economic

gains Ghana has achieved over the last two decades becoming the first countrah&ab

Africa to reduce poverty by half (USAID, 2013) and achieving a per capita output twice as
much as all the countries in West Africa excljigeria (British Council, 2012; World Folio,

2013).

Table 2 Summary of indicators unique to each study country

Ghana Vulnerability | Burkina Vulnerability | Benin Vulnerability

component Faso component component
Crop type Sus.Es Household  Sus.Ss Forested Eco. robust

size area

Unimproved SUS.SS Sus.Es
drinking Agroforestry Erosion
water cover Sus.Es rates Eco. Robust
source

Coping Soil depth Land Adaptive
Magnitude  capacity ownership capacity
of disaster Number of Eco. robust

Exp. assets basfonds Total soil Eco. robust
Physical (small nitrogen
infrastructure reservoirs)

Sus.Es
Population  Sus.ss
density NDVI
Adaptive
Female capacity
headed Sus.Ss Early
households warning
system

(Source: authors. Sus.Es = susceptibility of ecological subsyStesiSs =susceptibility of

social subsystem, Exp.assets=exposure of assets, Eco.robust =ecological rgbustness

A number of the indicators have not been used or are rarely used in classical risk and
vulnerability assessment literature. This was confirmed by a comprehensive search of relevant
literature on risk assessment particularly for Africa. These indicatorderimy thirtytwo

(32) constitute more than 58% of all indicators deemed to be relevant in the context of the

study countries. In some cases, proxies or derivatives of these indicators have been used. For
instance, a typical indicator used to expressetiosure of people to droughts and floods is
AiAgricultur al Empl oyment 0. This indicator me
engaged in agricultural employment. Though, it has been extensively used (see for example,
Brooks et al., (2005), O'Brien dl., (2004a), USAID (2011). Adger et al., (2004) criticized
the use of such indicattasb e en fAbi ased towards wage |
agreed with the assertion of Adger et al
gives a nore accurate depiction of people who may potentially be exposed to natural hazards
since it accounts for all people directly or indirectly engaged in the climate sensitive sector of

abour
(2

www.disasteresilience.net 12



http://www.disaster-resilience.net/

Proceedings ANDROID Residential Doctoral School, October 2013

agriculture. Of the 32 indicators, 3 describe the exposure of the SEQughts and floods, 4
describes the susceptibility of the social system, 7 describes the susceptibility of the
ecological suksystem, 4 describes the robustness of the ecologicadystiem to withstand
impacts whilst 7 each describes the coping amgtee capacities of the SES to droughts and
floods.

Indicators such as insecure farms which measures the percentage of farm plots located in
slopes of more than 5% was reported in Ghana and Burkina Faso and shows the extent how
slope exposes the agriauial system to both hydrdimatic hazards. Such farms were said to

be extremely vulnerable to high episodes of rainfall through increased erosion whilst at the
same time more prone to the impacts of droughts as a short dry spell leads to significant crop
failures due to poor water infiltration rates. Other conspicuously missing indicators in the
literature of existing risk assessment are fl
per Hect ar eo. These indicator s infleencieg tieound t
adaptive capacities of farmers in all three countries. Gross Margin per hectare was seen as far
better indicator than crop production which is the one commonly used. This is because gross
margin analysis incorporates all four aspects afdpctivity including area cultivated,
production cost, yield and market prices. The keeping of livestock in the Sudanian region was

also seen as a social security and offers diversified livelihood especially in times of old age or
crisis. Households withivestock are more likely to withstand hazards events than those who
depend solely on crops for their livelihoods. The study found that a major coping and
adaptation capacities lie in the number of livestock owned by the households. It offers both

the mean®f immediate liquidation to cope with a present disaster and also offers long term
capacity to recover from a disaster.

CONCLUSION

In this study, a participatory approach was followed to select Hgpatlized indicators for

both the quantitative and qitative assessment of risks faced by farmers in West Africa
under climate change. The methodology allowed for representative participation of all
stakeholders (including farmers) dealing with climate related hazards of drought and floods.
The study, as arst principle used a conceptual risk assessment framework being developed
to categorize vulnerability components.

In a review of vulnerability indices by the World Development Report in 2010, two major
vulnerability-driven indicesi Disaster Risk Index, Rl (UNDP 2004) and Index of Social
Vulnerability to Climate Change for Africa, SVA (Vincent, 200@)eated spatial patterns out

of tune with developmerdriven indicators and consistently showed a pattern contradictory to

expert knowledge (World Bank, 204). The results from the present study have showed that

such poor results are expected because they ignore the salient indicators deemed to be
relevant by the vulnerable themselves. Studies in the region that ignores indicators such as

i Number orf hhoeursdesh opled 0, Gr oss Maraciwil lepdegor hect
conclusions that are Acontradictory with ex
2010a). It is important to note that the relevance and weights of such indicators can only be
realized by engaging with the vulnerable people themselves. Again, this study has showed the
dangers involved in using the same set of indicators for a number of countries and make
comparisons between them. Besides the indicators that are unique to each diterepces

in risk perceptions, socieconomic conditions and other factors will mean that even the same
indicator will invariably be ranked differently by different societies. A fundamental mistake

will be done by assigning the same weights to indisafor different countries or when

countries are treated with the same set of indicators ignoring obvious heterogeneity in many
fronts. The effect of this is that risk and vulnerability comparisons among countries could lead

to policy interventions that daot reflect reality and HInformed allocation of scare

resources. Alternatively, suiational risk comparisons from a participatory process could
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result in better identification of high and low risk areas and lead to better targeting of
development resmces.

Although this study has not estimated the actual risk faced by the farmers, the participatory
indicator devel opment has all owed for the r
related to climateo (Smit a n d indid&tonschatl have 2 0 0 6 )
never been used in traditional risk assessment in the region. It has highlighted that major
attention should be paid to differences in risk perceptions, culture, political, institutional and
socioeconomic dynamics in assessing rigkced by farmers in different countries
particularly, for West Africa.

ACKNOWLEDGEMENT

We are grateful to the generous financial support provided by the German Federal Ministry of
Education and Research (BMBF) under the auspices of the West African SSienviee

Centre for Climate Change and Adapted Land Use (WASCAL) project. We are also grateful

to the United Nations University Institute for Environment and Human Security-Bbi{)

in particular the Rector, Prof. Jakob Rhyner for his keen interest gporsifor this work.

We also express our profound gratitude to the local experts from Ghana, Burkina Faso and
Benin for their commitment and cooperation throughout this arduous process.

REFERENCE

Adger, W. N., Brooks, N., Bentham, G., Agnew, M. & Erikséh, 2004. New
Indicators of Vulnerability and Adaptive Aapacityechnical Report 7University of East
Anglia Norwich NR4 7TJ: Tyndall Centre for Climate Change Research.

Africa Adapt New Voices Different Perspectives.  AfricaAdapt Climate Change
Symposiun 2011. Addis Ababa, Ethiopia. Institute of Development Studies, 118.

Arnold, G., Carlock, B., Harris, M., Romney, A., Rosa, M., Zollweg, J., Vodacek, A.

& Tomaszewski, B2012. Modeling Social Vulnerability in Burkina Fagac User, Winter
2012 EditionESRI.

Beck, W. M., Shepard, C. C., Birkmann, J., Rhyner, J., Witting, M., Wolfertz, J.,
Martens, J., Maurer, K., Mucke, P. & Radtke, K. 20@&rld Risk Report 2012n:
Brodbeck, N. & Jeschonnek, [eds.). Berlin, Germany: UNEHS.

Birkmann, J2006a. Idicators and criteria for measuring vulnerability:Theoretical bases and
requirementsUnited Nations UniversitypMU: WSL 03/08 55-77.

Birkmann, J 2006b. Measuring vulnerability to natural hazards : Towards Disaster
Resilient Societie§hibuyaku, Tokyq 1508925, Japan, United Nations University Press.

Birkmann, J. Cardona, 0. D. , Carreneéo,
Schneiderbauer, S., Kienberger, S., Keiler, M., D. Alexander, D., Ze&, R013.
Framing vulnerability, risk and soci¢t@sponses: The MOVE framewoikat Hazards

Bollin, C. & Hidajat, R 2006.Communitybased disaster risk index: Pilot implementation
in Indonesia, Towards Disaster Resilient Societies In:Birkmann, J . (Ed.), Measuring
Vulnerability to Natural HazardsT okyo, New York, Paris., UNWPress.

British  Council 2012. Ghana Market Introduction [Online]. Available:
www.britishcouncil.org [Accessed March 8 2013].

www.disasteresilience.net 14



http://www.disaster-resilience.net/

Proceedings ANDROID Residential Doctoral School, October 2013

Brooks, N., Adger, N. W. & Kelly, PM. 2005. The determinants of vulnerability and
adaptive capacity tathe national level and the implications for adaptati@lobal
Environment Changé,5, 151- 163.

Cardona, OD. 2005. Indicators of Disaster Risk and Risk ManagemEnbgram for Latin
America and the Caribbean. Washington, D.C.: tAterericanDevelopment Bank.

Challinor, A., Wheeler, T., Garforth, C., Craufurd, P. & Kassam2@07. Assessing
the vulnerability of food crop systems in Africa to climate cha@jienatic Change83, 381-
399.

Damm, M. 2010. Mapping SociaEcological Vulnerability & Flooding. A sumational
approach for Germany’hD, Rheinischen FriedrieWilhelms University of Bonn.

Dilley, M., Chen, R. S., Deichmann, U., Lerdeam, A. L., Arnold, M., Agwe, J.,
Buys, P., Kjekstad, O., B., L. & Yetma6. 2005. Natural disaster kpbts: a global risk
analysis (Disaster Risk Management Working Paper Series No. 5. Washington DC: The
World Bank, Hazard Management Unit.

Downing, T. E. Science in Support of Adaptation to Climate Change: Papers Presented at a
Side Event. 10th Session thie Conference of the Parties to the United Nations Framework
Convention on Climate Change, 7 December 2004 Buenos Aires, ArgéDa2012.
FAOSTAT [Online]. Available: http://faostat3.fao.org/home/index.htm#HOME [Accessed
December 28, 2012 2012].

MEA 2003. Ecosystems and human weding : a framework for assessment /Millennium
Ecosystem Assessmelit18 Connecticut Avenue, Washington,DC 20009., ISLAND PRESS.

Mohan, D. & Sinha S. 2011. Vulnerability Assessment of People, Livelihoods and
Ecosystemsni the Ganga Basin. New Delhi, India: WWikdia.

Moldan, B. & Dah] A. L. 2007. Challenges to sustainability indicators. In: Hak, T.,
Moldan, B., (Eds). Sustainability Indicators. A Scientific AssessmMé&ghington DC, Island
Press.

Morgan D. L. 1996. Foas GroupsAnnual Review of Sociolog82, 129- 152.

O'brien, K., Sygna, L. & Haugen, . 2004aVULNERABLEOR RESILIENT? A multi
scale Assessment of Climate Impacts and Vulnerability in Nor@diynate Changef4,
193-225.

Raschid,L. S. 2011. Urban vulnerability and resilience to water mediated climate impacts.
URAdapt: Managing Water at the Urbd&urallnterface for climate change resilient cities.
Accra, Ghana: International Water Management Institute and CSIR.

Simonsson L. 2005. Vulnerability Profile of Burkina Faso.Stockholm, Stockholm
Environment Institute (SEI).

Smit, B. & Wandel J. 2006. Adaptation, adaptive capacity and vulnerabi@jobal
Environment Changé,6, 282-292.

ThywissenK. 2006. Components of risk. A Compavat Glossaryln: ROBERTS, I. (ed.).
Paffenholz, Bornheim, Germany: UNU Institute for Environment and Human Security.

www.disasteresilience.net 15



http://www.disaster-resilience.net/

Proceedings ANDROID Residential Doctoral School, October 2013

Turner, B. L., Kasperson, R. E., Matson, P. A., Mccarthy, J. J., Corell, R. W,,
Christensen, L., Eckley, N., Kasperson, J. X., LuersMartello, M. L., Polsky, C.,
Pulsipher, A. & SchillerA. 2003a. A framework for vulnerability analysis in sustainability
scienceProceedings of the Naional Academy of Scieh@8,80748079.

UNDP 2004. Reducing Disaster Risk: A Challenge for Developmdnt PELLING, M.,
MASKREY, A., RUIZ, P. & HALL, L. (eds.)A Global ReportNew York, NY 10017, USA:
United Nations Programme, Bureau for Crisis Prevention and Recovery.

USAID 2011. Ghana Climate Change Vulnerability and Adaptation Assesstrent.

STANTURF, J. A., WARREN, M. L. J., CHARNLEY, S., POLASKY, S. C., GOODRICK,
S. L., ARMAH, F. & NYARKO, Y. A. (eds.). United States Agency for Internatioal
Development.

USAID. 2013. USAID Feed The Future Initiative: Ghana Country Profil@nline].
Available: http//www.feedthefuture.gov/country/ghana [Accessed July 31 2013].

Vincent, K 2007. Uncertainty in adaptive capacity and the importance of <Bhbal
Environmental Changd,7, 12 - 24.

World Bank 2009a. Disaster risk management programs for priority cesntGlobal
Facility for Disaster Reduction and Recove@FDRR Secretariet, 1818 H Street NW,
Washington, DC 20433, USA: World Bank.

World Bank2010a. Review and guantitative analysis of indices of climate change exposure,
adaptive capacity, sensitivitynd impacts.In: FUSSEL, H:M. (ed.) World Development
Report 2010: Development and Climate Chamyashington: The World Bank.

World Folio. 2013. New fuel for faster developmen{Online]. Available:
www.worldfolio.co.uk [Accessed July 31 2013].

www.disasteresilience.net 16



http://www.disaster-resilience.net/

Proceedings ANDROID Residential Doctoral School, October 2013

Papewhat about the people? Perceive
vul nerability to climate change i nd
Vi et nam

Cuong V. Nguyeh John FiehandFrance Cheong

'RMIT University, emailcuongviet.nguyen@rmit.edu.au
’Swinburne University, emailfien@swin.edu.au

ABSTRACT

The purpose of this research is to identify the factors associated with vulnerability to climate
change in central coastal Viietm. An analysis of the literature, together with a tmoeend

Delphi survey and interviews in a coastal city in central Vietnam indicated a sound
understanding of gephysical exposure and impacts. Thus, the perceived key factors in
increasing local adaipe capacity are mostly related to physical infrastructure. This research
has identified that social and economic factors are not well understood by local experts and
decision makers. The risk in this is that adaptation planning may ignore the impatance
building community resilience and the adaptive capacity of households, businesses and social
institution and systems.

Keywords: adaptation, climate chang®elphitechnique, social vulnerability.

INTRODUCTION

Using Quy Nhon, a city in central coastaktfiam, as an example, this research seeks to find
out how climate change decision makers, in Vietham, can learn how best to make decision on
strategies for building community adaptive capacity as a way of reducing social vulnerability.

It does this by triing the use of participatory system dynamics modelling as a tool to assist
climate change decision makers. While climate change adaptation is the focus, the research
recognizes that participatory system dynamics modelling may also prove to be a valuable
strategy for enhancing the capacity of decision makers to address other environmental and
related problems in Vietnam.

The research is being conducted in four phases. Phase one will identify factors related to
climate change to build a conceptual modich is the basis for establishing a simulation
model in the second phase. This model will be run in phase three and use different scenarios
to develop the most effective strategy for responding to climate change in Quy Nhon city. The
last phase will evalte the outputs of the model as well as propose a plan for using this
system dynamics modelling on other seemmnomic and environmental problems in
Vietnam.

This paper presents findings from the research in phase one, which usedrauhdeBelphi
survey and indepth interview to identify significant variables about exposure, sensitivity and
adaptation, which could be used to build the conceptual model. The key findings from this
phase of the project indicates that the local expert scientists and/ poéikers who
participated in the researehand who are largely responsible for managing disaster risk in
Quy Nhon city- had strong expertise in the physical environment and engineering aspects of
disaster risk reduction but limited experience in thead@id economic aspects, so important

in reducing social vulnerability.
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BACKGROUND

Study area

Quy Nhon is the capital city of Binh Dinh province, a coastal province in the central Vietham
(see Figure 1), and is located just south of the Ha Thanh River, with 286 km2 in general area,
55.6 km in coastal length, and is home to about 300,000 persdraxeAt in this city are
currently affected by flooding, particularly peninsula and coastal areas and along the banks of
Thi Nai lagoon. Flash floods and river flooding, both originating in the mountains on the
western side, are frequent during the raiegson. During storsrelated flooding, the city

often also experiences storm surges and sea flooding along the coastline, leading to
inundation of portions of the city from two sid@sCCCRN 2009.

Ha Noi
o

Quy Nhon

| 1
Brun) H

Medan

(@) N ® = = g

Figure 1 (a) Location of Quy Nhon city; (b) Boundary of Quy Nhon city [Google maps]

According to a report on climate change sc@safor Quy Nhon citfIMHEN 2009 average
temperature in all months and seasons will increase by an average 1.50C by 2050. In line with
the national trends, by 2050 rainfall will decrease by about 14.5 mm in the dry season and
increase about 82.2min rainy season, with a predicted sea level rise of about 30 cm. This
will increase the area of annually inundated land by about 1.47 km2 (approximately 0.8%
general area of the city). The number of people in Quy Nhon city who will be affected
directly by flooding will double by 2050 and increase again by-800 per cent by 2100
depending upon different scenarios of tiergovernmental Panel on Climate Change

Climate change is already impacting on the secionomicsystem of Quy Nhon city,
especially by increasing social vulnerability. In 2008, there were 2,699 poor households in
this city (about 4.45% total population of the city). These are the most vulnerable people with
regards to climate change. The migratidmuwal people to the city is rapidly increasing the
number of poor people. Quy Nhon city is also facing severe environmental problems related
to stormflooding, the pollution of underground water, solid waste management and
increasing health epidemics. § basic infrastructure of transportation, the electricity system,
and the watesupply system are also considerably influenced by climate cliige2009.
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Conceptual framework of vulnerability

The purpose of this research is to investigate ways in which the adaptive capacity or resilience
of communities and cities can be strengthened as a strategy for reducing vulnerability. The
research is based upon the conceptual framework in Figure 2. &rsyshich has both
exposure and sensitivity to climate change is a potentially vulnerable system. Exposure and
sensitivity determine the magnitude of potential impacts on a system. Adaptive capacity refers
to the resilience of the system, which can be mialtadaptation, to reduce vulnerability or to
cope with, and manage these impacts. Vulnerability, therefore, is a function of potential
vulnerability and adaptive capacity. Moreover, adaptation could also help a system reduce its
exposure and sensitivitin this research, adaptation can be represented as adaptive strategies
or adaptive activities.

Exposure Sensitivity

The nature and

degree to which a
system is exposed
to significant

The degree to which
a system is affected,
either adversely or
beneficially, by

Adaptation

The
adjustment in

climatic variations. climaterelated . . natural or
stimuli. Adaptive Capacity human
The ability of a system systems in
to adjust to climate response to
change to moderatdg actual or
potential damages, td expected
take advantage of _climatic
Potential opportunities, or to stimuli or their
Vulnerability [« cope with the effects, which
consequences. moderates
harm or

exploits
beneficial
opportunities.

Vulnerability

Figure 2 Conceptual framework of vulnerability to climate change(adapted fromHoughton et al.
(2009

LITERATURE REVIEW

Since 2009, under the sponsorship of the Rockefeller Foundation, the Asian Cities Climate
Change ResiliereNetwork Viethnam (ACCCRN) implemented research on climate change in
Quy Nhon city, including establishing scenarios of climate change and sea level rise,
assessing vulnerability to climate change and proposing climate change resilience action plan
for Quy Nhon city (IMHEN 2009 IWE 2009 Tien et al. 201D The Challenge to Change
organisation conducted an investigation to assess hazards, adaptive capacity and vulnerability
for building resilience to climate change in Quy Nhon city, in which social factors such as
gender, livelihood, health, education were mentiqi@€ & DONRE 2009. Generally, most
previous researches on climate change in Quy Nhon city was qualitative and did not
investigate the social aspects in detail. Therefore, thidysised mixed methods research
with both qualitative and quantitative methods to contribute to a more rigorous assessment of
social vulnerability of Quy Nhon city and to support decision making processes for
responding to climate change.
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RESEARCH DESIGN FOR PHASE 1

The aim of Phase 1 of the research is to develop a conceptual model of social vulnerability in
Quy Nhon city. It clarifies the generic model in Figure 1 with specific information of Quy
Nhon city. This information was obtained through theafsdgelphi technique and interviews.

Delphi technique

The classical Delphi process was used in this reseidegney, Hasson and McKenna (2p11
describe that the original form or classical form comprises two oremounds of
guestionnaires. The first round asks members of an expert panel for their opinions on a topic
in an operended manner. These responses are analysed by the researchers and sent back to
the expert panel in the form of statements or questionhel second round, the expert panel

rates or ranks the statements or questions according to their expert opinion on the subject.
Rounds continue until a consensus is reached on some or all of the items as required.

In this research, twenty experts werdested for an expert panel of the threand Delphi
survey. They were four academic experts working in institutes and universities, twelve
experts from provincial agencies and four decision makers from Quy Nhon Peoples
Committee. All members of the expgranel were working in fields directly or indirectly
related to climate change in Quy Nhon city. Three rounds of questionnaires were sent to the
expert panel and their feedback was obtained by email. The consensus level was set at 70%.

Interviews

The resllts of the Delphi survey seemed to indicate a wide familiarity with all aspects of
disaster risk reduction. However, the esreone semistructured interviews with fourteen

(from P1 to P14) of the twenty experts in the expert panel revealed a diffetinhpahree
guestions were asked to identify explanations to each factor generated from the Delphi survey
as well as its behaviour over time and relationships, especially-réuging factors.
Moreover, experts were also asked other epmufed questionsniorder to get a deep
understanding on each factor as well as complex interactions inside urban system of Quy
Nhon city under climate change conditions.

RESULTS AND DISCUSSION
Results

Delphi survey

1 Round 1.
The expert panel identified a total of 76 fastassociated with climate change issues in Quy
Nhon city. The detailed number of factors within each category andagebory is presented
in the Table 1.
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Table 1 Factors related to climate change issues in Quy Nhon city generated from round 1

Number of
factors

1 Category0 Ex posur e 0: Eliematdradated stimué | | 17

2 Cat egor y :G-8ctors susceptibleitotclymate change

Category/Sub-category

2.1 Subc at e Goupyof people 10
2.2 Subc at e Saivegona@mis ect or s O 12
3 Category6 Adapt ati ond: Factors 1
capacity and the proposed adaptive strategies to climate char
3.1 Subc a t e gdaptiyve capakity 20
3.2 Subc a t e gdaptive statdgids 17

Table 2 presents the top five factors in each category andasebory based on their

frequency of responses of the expert panel. Temperature and rainfall rise are the two primary
6exposured6 factors that most eespcenddrydfactorgte nt i f |
floods, storms and drought. The impacts on agriculture and aquaculture were identified much

more frequently intwosub at egori es of O6ésensitivityd categ
factors. The most frequéeattyprmentel aned Hadbhpt
sectors, focused on dike systems, hyaeteorological monitoring and forecasting systems
(physical or 6harddé solutions), as well as

z

t
of educationandcommni cati on strategies (social or O6so

Table 2 Top five factors and their frequency (freq.) in each category and sutategory generated

from round 1

Exposure Sensitivity - Groups Sen5|t|V|Fy - Socio Adaptgtlon - Adaptive Adaptation - Adaptive strategies
of people economic sectors capacity

Factor |Freq.| Factor Freq. | Factor Freq. | Factor Freq. | Factor Freq.

Temperatl17/20 | Fishermen 17/20 | Agriculture  [17/20 | Dike systems 14/20 | Improving education and 14/20

re rise communication programs

Rainfall [16/20 | Farmers 16/20 | Aquaculture [15/20 | Officials in local |11/20 | Consolidating the dike systems [12/20

rise agencies

Flood 15/20 | Old people 14/20 | Natural 7/20 | Hydro- 8/20 | Improving Hydremeteorological |12/20
resources ang meteorological monitoring  and  forecasting
environment monitoring and systems

forecasting systems

Storms [13/20 | Young people |12/20 | Transportatior] 6/20 | Authorities related to|7/20 | Strengthening capacity o] 7/20

climate change authorities and officials
Drought (12/20 | Peopleliving in[11/20 | Health 6/20 | Education and|7/20 | Adjusting and implementing Quy 7/20
areas near t communication Nhon master plan suitable fo
sea, lagoon a climate change

in lowland areg

1 Round 2
The factors identified in round 1 were then ranked by the expert panel in round 2. The
consensus level among members of the expert panel for each factor ranged from 35% to 85%.
The number and percentage of factors having the same consensus level ari@ Stadian 3.
The most frequent consensus level is 55% which was held by 17 factors (22.37%). Only five
factors (6.58%) reached consensus levels of 70% and above. This low level of consensus may
be due to the complexity of climate change issues and they orarertaintiegHoughton et
al. 200). Because such a few factors reached the 70% consensus level, all 76 factors were
used in round 3 in order to strengthen the agreement of the expert panel.
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Table 3Number and percentage of factos having the same consensus level in round 2 and round

3
Consensus level (%) | 35 | 40 25 50 55 60 65 | 70 75 80 85 90 | 95
Factors 2 11 12 13 17 10 4 1 3 0 1 0 0
Round
2
Zzgcema@’e 526 | 14.47 | 15.79 | 17.11 | 22.37 | 13.15 | 526 | 1.32 | 395 | 0.00 | 1.32 | 0.00 | 0.00
Factors 0 0 0 0 0 3 4 21 11 15 13 7 2
Round
3
E,chemage 0.00 | 000 | 000 | 000 | 000 | 395 | 526 | 27.63 | 14.47 | 19.74 | 17.11 | 9.21 | 2.63
f Round3

The consensus level for each factor increased significantly from round 2 to round 3 with 69
factors reaching a minimum of 70% consensus (Table 3). This revealed the fact that there
were | imitations in the | ocalteehange Theravierec ogni f
only seven factors reaching 60% and 65% consensus.

The mean score of each factor represents its importance level. Based epoiht L5kert

scale fromvery uni mpoetgntimpoot &nt 6, al l factor
category and subategory in round 3 scored a mean above 4 (see Table 4). This means that
these factors were identified as important or very important in the context of climate change

in Quy Nhon city.

Table 4Top five factors and their mean score in eachategory and subcategory generated from

round 3
Exposure Sensitivity - Groups of | Sensitivity - Socio | Adaptation - Adaptive | Adaptation - Adaptive strategies
people economic sectors capacity
Factor Mean | Factor Mean | Factor Mean | Factor Mean | Factor Mean
Adjusting and implementing
Erosion (4.15 Fishermen 4.65 Agriculture 4.70 Flood drainage system |4.85 Quy Nhon master plan suitabl4.85
with climate change conditiong
Storms/ Hydro-meteorological :Tr]ne;i;%vrlglg ical monitorm/ drz?nc
typhoons 4.10 Poor people 4.60 Aquaculture 4.65 monitoring and }4.85 forecasting syste %nd 4.80
yP forecasting systems A 9 ystes
warning systers
People  living
Floods |s.10 | N6 the sea | g | Salt 20 | Dike systems ugo | Consolidating the dikeystems |, o,
lagoon and manufacturing and sea water impoundments
lowland areas
Irrigation Mangroves, forests for Improving flooding drainage|
Drought (4.10 Farmers 4.20 9 4.20 stopping seavave, |4.80 P 9 9 %€l.80
system ] o systems
wind and sandirifting
Sand Natural Planting and protecting
ariftin 4.05 Old people 4.15 resources and @4.05 Rescue equipment 4.80 mangrove and  protective4.30
9 environment forests

6 Ex pos ur e Brosora stoents,dlaogs; drought and sand drifting are five exposure factors
related to climatehangestimuli in Quy Nhon city. These are the five most frequent hazardous
events that seriously affect Quy Nhon city identified in previous reseattiHBN (2009, IWE

(2009 andTien et al. (201D

6Sensitivi Fishérmen/agtiaeuguoerand farmers/agriculture were rated as most
vulnerable to climate change in Quy Nhon city. The explanations of the expert panel focused
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on damage to both fishing sectors and aquaculture and to farm cultivation activities. People
living under the poverty line and those living near the sea, lagoons and lowland areas were
also seen as very vulnerable to storms, floods and other hazardous events.

6Adapt at i o Alldhe fachots eatpa highily by the expert panel were associatedheith
physical or 6éhardd infrastructure. The
and communication dropped out of the -fiye most important factors (Round 1). Further

6soft

evidence of this emphasi sthexlose doietationb®twaemairsa st r u
of factors i n t-bategotesv(@daplive dapaeity and adapiiv@ strategles), for

example O6dike systemsd and o6éconsolidating th
6i mproving ftypestdemgbdbdandnagangr owaee, winliandest s f
sand driftingd and O6planting and protecting
Del phi survey exposed the issue that tdde expe

solutions with high cost and low sustainability for responding to climate change, otherwise, social
or O6softd solutions did not get enough concer

The Delphi survey stopped after three rounds because of the strong level of consensus that was
reached @e Table 3jKeeney, Hasson & McKenna 2011

Interviews

Fourteen (from P1 to P14) of the twenty members of the expert panel were available for a detailed
oneonrone i nterview. Their responses on each of
6adbipbmad are presented bel ow.

OExposur edTl hceateexgpoerryt:sd® di scussion of key fac
detailed. Every expert had different perspectives on issues related to each factor. Some
expertssuggesteanore information based on theirpextise, but a little or nothing on other

factors. Table 5 shows their perceptions associated with explanations of the top five exposure
factors as well as their behaviour over time and relationships.

Table 5 Expertsd perceptfacmes on the top f

Factors _Explana_non or adding Behaviour over time Relationships

information
Erosion occurring in beacheg Erosion is not remarkable at th Erosion is caused by tide rising (P2, P12), rain and sto|
Erosion | river and lagoon banks (P2, (P4 moment but it will increase (P12), and urbanization (P4);
P12, P13). significantly in the futuréP1, P13) Erosion affects directly resident houses (P2, P11)
Spatial and temporal Storms changed irregularly ove Storms often occur simultaneously with flood, heavy ri
Storms/ d_istr_it_)ution of storm changg time (I_93, P4, P6, P7); ) and rising tide (Pl_); _
hoons significantly (P1, P4, P6, P10 Intensity of storm increase{ Storms affect basically resident houses, anchorage pl
P 1 P11) significantly (P3, P6) industy and services (P1) as well as fishing, aquacult]
(P11)
Temporal distribution of flood| Frequency and intensity of floo{ Flood is caused by rain (P1, P2, P3, P4, P10), rising
change significantly (P1, P3 increases (P4, P7, P12); (P1, P3, P10);

Flood P11) Flood helps decrease saline intrusion (P1), affe
agriculture and aquaculture (P3, P11) as well as indy|
and services (P1)

The climate change issu{ Quy Nhon city locates at a | Droughtis caused by SoutNest monsoon, lack of rain it
affected most seriously orn downstream area, so drought issue previous rainy season (P4, P7, P10);

brought agriculture is drought (P7) not much_ at the moment (P3| Drc_)ugr_t causes lack of water resources _(Pl, P7, P]

Drought will increase significantly] saline instruction (P1, P7, P11) and forest fire (P10);
in the future, especially in dry seasq Drought affects aquaculture (P6, P11), agriculty
(P1, P4) especially cultivation (P1, P6, P7),

Band Sand drifting mainly occurs in The main reason of sand drifting in Nhon Hoi econon

rifting | Nhon Hoieconomic zone (P4) zone is artificial activities (P7)

The interviewees asserted that erosion mostly happen in the beaches, river and lagoon banks with
some specific area¥he experts also pointed otitat flooding was a great climatic threat to

Quy Nhon city. In this city, it was caused by some reasons, such as heavy rain and rising tide

(P1, P3, P10). Flooding affected seriously most secwnomic sectors, especially
agriculture, aquaculture, indugtand services. Interestingly, some experts mentioned the
benefits of fl oods, for exampl e: 6Fl ood fer
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aqguaculturedo (P3) and OFl ood hel psbreednghove cc
pondsdé (P11)

0%esi tivit yThe icteaview grswess :integrated the social groups and economic
activities that are most sensitive to climate change impacts, with agriculture and aquaculture
attracting more concern from interviewees. Storms, floods and droughtdeetéied as key

reasons affecting agriculture and aquaculture, besides some other factors, such as saline
intrusion and lack of water. Besides the reasons of climate change, most experts highly agreed

that areas of cultivation and aquaculture will deceamsiderably in the near future because of

urban expansion and economic development requirements.

0Adapt at i onThe exgettsegayed ynost attention on physical factors in the
6adaptationbé category. Di ke s ytem, wanscjtedass peci a
examples of adaptation to climate change conditions such as storms, flood and saline
intrusion in the past as well as in the future. Interestingly, mangrove forests, a logical
solution, gained specific attention from interviewees. Pésai 6 The mangr ove f or ¢
Nai lagoon in Quy Nhon city not only protects dike systems, reduces effects of storm, floods

and erosion, but also establishes a convenient logical environment for developing aquatic

species, contributing to the livelihds of t he | oc al resident so.

In spite of the |l ow ranking in the Delphi :
mentioned in the interviews, such as: 6Stre
changé , Ol mproving educatirnoa@rlamandonc oanmuma tc e |
6l mproving livelihood and changing jobsé an
activities on climate changeo. The | ocal exp

adaptive capacity of Quy Nhon city, particulathetability of authorities and officials at both
provincial and city scales. P2 and P3 noted a lack of official agencies which are responsible
for climate change issues, while P10 assessed the situation of as limited professional attitude
on climate chang&om local leaders.

DISCUSSION

6Hardoé6 infrastructure is very important for
presented in the context of Quy Nhon city which is seriously affected by many hazardous
events such as storms, floods, erosion andghib Consolidating dike systems and planting
mangroves may be appropriate solutions to prevent and reduce damage and loss from disaster
risks not only for Quy Nhon city but also for other coastal cities in Vietham. However, it is

only one approach to adapion and building adaptive capacity. A special concern is that it

does not account for social vulnerability.

Social vulnerability is the exposure of groups or individuals to stress as a result of social and
environmental changes, where stress refers to unexpected changes and disruption to
livelihoods (Adger 1999. It is determined by factors such as poverty and inequality,
marginalisation, food entitlements, access to insurance, and housing ¢adtsr & Kelly

1999. It also is affected by other factors, such as gender, ethnicity, religion, class and age
(Cutter 1995%. It is helpful to disaggregate social vulnerability into the two distinceéespof

individual and collective vulnerability in order to clarify the scale and unit of analysis for
assessments of soci al vulnerability. Accor di
vul nerabilityé, t he expert bidurvpyeandsinteeview didv es ob
not enough mention the susceptibility of social aspects and their solutions. Moreover, they

just pointed out several factors belonging to collective vulnerability, such as institutional
structure and infrastructure, but not wmidual vulnerability. Absolutely, these limitations will

be a great constraint to completely develop a policy framework for building adaptive capacity

to reduce social vulnerability.
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Adaptive capacity to climate change represents a variety of ways focimgdsocial

vulnerability and, thus, reducing the risk associated with a given h#Baodks 2003

Adaptive capacity comprises the resources and capabilities that a society of community can

bring to the task of reducingsk and vulnerability, including physical, institutional, social

and economic means as well as skilled personal and collective attributes such as leadership

and managemerftNISDR 2004. These issues reveal a requirement for this research that

more factors associated with adaptive capacity, especially specific ones in the context of Quy

Nhon city, should be eXpred in order to select suitable adaptive strategies. Indeed, the

factors in the conceptual model listed by the experts need to be supplemented by social
vulnerability and O6softd adaptive capacity f:

CONCLUSIONS

Climate change is a complex issuehwihany uncertainties, especially in the specific context

of a coastal city in Vietnam, a fully soegwonomic system under the effects of many
hazardous events. This research engaged experts for exploring factors related to climate
change in Quy Nhon citthroughthe threeround Delphi survey and idepth interviewsThe

local experts recognized many elements, including three categories (exposure, sensitivity and
adaptation), which are closely associated with changes of climate. However, this research
recomi zed t hat there were | imitations in the
climate change, partly because of their complexity.

The outputs of the Delphi survey and the interviews of local experts asserted that erosion,
storms, floods, droughtnal sand drifting are the main events associated with climate change
stimuli in Quy Nhon city. Agriculture and aquaculture with two their specific groups of
people, such as farmers and fishermen are very susceptible to climate change. Besides, some
other goups such as poor people, salt workers and people living near the sea, lagoons and
lowland areas also got the concern of the expert panel.

In terms of the O6adaptationd category, exper
example the current k¢ systems, flooding drainage systems and mangroves, as main

el ements of Quy Nhondéds adaptive capacity to
also indicated some of the limitations of these systems, including their degradations over

time. As a reslt, consolidating the dike and flooding drainage systems and planting
mangroves were emphasized as the best solutions of Quy Nhon city for adapting to climate
change.

Some factors related to social vul nerabil it
research, but gained low rankings. This revealed the fact that most experts and local decision
makers in Quy Nhon city or other areas in Vietnam as well as developing countries still pay

more attention to physical and engineering solutions with high $bestterm benefits and
unsustainability for responding to climate ¢
aspects do not get appropriate concerns.

The next step of this research is to identify the human factors associated with social
vulnerabilty and adaptive capacity in order to develop a comprehensive policy framework to
respond to climate change in Quy Nhon city.

REFERENCES
ACCCRN 2009, Responding to the Urban Climate Challenge, Eds. ISET, Boulder, Colorado,
USA.

Adger, WN 1999, 'Social vuérability to cliamte change and extremes in coastal Vietnam',
World Development, vol. 27, p. 21.

www.disasteresilience.net 25



http://www.disaster-resilience.net/

Proceedings ANDROID Residential Doctoral School, October 2013

Adger, WN & Kelly, PM 1999, 'Social Vulnerability to Climate Change and the Architecture
of Entitlements’, Mitigation and Adaptation Strategies for Global Géawol. 4, no. 3, pp.
25366.

Brooks, N 2003, "Vulnerability, risk and adaptation: A conceptual framework’, Tydall Centre
for Climate Change Research, Working Paper 38.

CtC & DONRE, BD 2009, Assessement of hazards, adaptive capacity and vulnerability for
building resilience to climate change, Chanllenge to Change.

Cutter, SL 1995, The forgotten casualties: women, children, and environmental change’,
Global Environmental Change, vol. 5, no. 3, pp.-281

Houghton, JT, Ding, Y, Griggs, DJ, Noguer, M, Vaer d.inden, PJ & Xiaosu, D 2001,
Climate Change 2001: The Scientific Basis, Cambridge University Press, Cambridge.

IMHEN 2009, General report on researching outputs of Institute of Meteorology Hydrology
and Environment, Vietnam Institute of Meteorology Hydgy and Environment, Ha Noi,
Vietnam.

IWE 2009, Assessment vulnerability and climate change impacts in Quy Nhon city, Institute
for Water and Environment , Ha Noi, Viet Nam.

Keeney, S, Hasson, F & McKenna, H 2011, The Delphi Technique in Nursing arith Heal
Research, Blackwell Publishing Ltd.

Tien, DV, Nhung, VN, Van, CH & DiGregorio, M 2010, Summary on Climate change
resilience action plan Quy Nhon city.

UNISDR 2004, Living with risk: A global review of disaster reduction initiatives, United
Nations, Genea Switzerland.

www.disasteresilience.net 26



http://www.disaster-resilience.net/

Proceedings ANDROID Residential Doctoral School, October 2013

PapeTheé@:urban riestiddestdraeanaged hby t he
eart hqgtuhaek eccase of Emilia Romagna Recg

Teresa Gambatesa

University of Ferrara, email: teresa.gambatesa@student.unife.it

ABSTRACT

The earthquake that struck the Po Valley in May 2012 caused deaths, injuries, considerable
damages to the cultural heritage and to the economic activities. After the seismic event, the
images of the rubble and the frightened faces of the local peoplekpnassed the imminent

need of interventions and appropriate strategies to face similar dangers. The tools, which we
can use to answer the question of safety and of liveability of our cities, involve various issues
such as the political choices, regulasand building codes, scientific knowledge applied to

the construction sector, the involvement of the community and the need to increase
understanding of the possible risks. Thespectscontribute to develop a resilient urban
planning and stimulate thegearch into new methods of urban analysis.

While vulnerability assessment procedures were proposed in Italy by National Group for the
Defence of Earthquakes (GNDT/CNR) already after the seismic event of Friuli Venezia
Giulia Region in 1976, the evaluatiofithe urban resilience is not yet quantified and it is not
adopted to identify solutions against natural/anthropogenic hazards. Therefore, it is
indispensableo investigate the relationship between resilience and risk and work out a new
approach to preant damages due by natural and human event.

Keywords: resilient urban planning, Seismic hazard, SWOT analysis, Vulnerability
assessments.

INTRODUCTION

The Making Cities Resilient campaign support the public policy for implementing disaster
risk reductionand resilience activities. The campaign offers «the Ten Essentials» actions
which should guide the local governments towards the disaster risk reduction planning
process (UNISDR 2012, p. 25). In 2005 the members states of the United Nations have
endorsed global agenda and campaign to building resilient nations and communities, the
Hyogo Framework for Action 2008015 (UNISDR 2012, p.11). Moreover the UN
Sustainable Development Solutions Network (SDSN), launched in 2012 to identify the next
targets posR015, has organized several thematic working groups on key issues of sustainable
development. The Leadership Council of SDSN has indicated among the topics «Empower
Inclusive, Productive and Resilient Cities» (SDSN 2013, p. 18). One target of this point is
«Ensure safe air and water quality for all, and integrate reductions in greenhouse gas
emissions, efficient land and resource use, and climate and disaster resilience into investments
and standards» (SDSN 2013, p. 30).

In reference to these consideratiores;ently some Italian cities have developed proposals to
implement their own level of urban resilience (Prasad et al., 2009): Milan has adopted
environmental protection measures for the reduction of air pollution; Venice, after repeated
event s ofat erfidh,i gbt udi ed a futuristic design,
Elettromeccanico- Experimental Electromechanical Module), to avoid flooding and the
consequent damages to economic activities, buildings and social unrest.

The cities of Emilia Romagna Reg, damaged by the earthquake of 2012, are preparing to
begin a process of soeeonomic recovery but which are the actions that will make these
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cities more resilient in the future? The Making Cities Resilient campaign gives us many
considerations to ideify the image of the resilient city but one of the five Hyogo Framework

for Action priorities is very helpful to meet the needs of the people affected by the
earthquake: «Know your risk: ldentify, assess and monitor disaster risk and enhance early
warning» (UNISDR 2012, p. 11). Risk and resilience seem be linked and it is important
understand what these concepts mean to increase the ability of the cities to absorb the sudden
events. The knowledge of the issues of our cities promotes the developingt-elqas
reconstruction plans or pexent mitigation plans.

Risk can be considered as the possibility that a natural or human event can bring harmful
effects on the population, human settlements and productive infrastructure, within a given
site, in a gien time period (Italian Department of Civil Protection 2013) and it is determined
by the relation:

R=HxVXxE.

Where H is the hazard, namely the probability that a phenomenon in a given time period, such
as the seismic activity, exceeds the thresholddasm. The seismic hazard varies from area

to area, we can study it seeking historical earthquakes and using the geological and
seismological data collected. The vulnerability V can be regarded as the propensity of
peoples, buildings or infrastructures guffer damages. Finally, the exposure E indicates the
cultural, the social and the economic consequences corresponding to different levels of
damage. For example, if an earthquake occurs in a desert, the exposure will obviously be
anything;conversely,m a town with a high density it will have rather high values.

Resilience, instead, is a term used in several disciplines, from engineering to sociology, urban
planning with different meanings. We will assume the definition originally referred to the
ecolgyical systems that resilience asmeasures of the persistence of systems and of their
ability to absorb change and disturbance and still maintain the same relationships between
populations or state variables» (Holling 1973, p. 14). The resilience pdel®sthe concept

of stability, considered as «the ability of a system to return to an equilibrium state after a
temporary disturbance» (Holling 1973, p. 17). In essence resilience and stability are two
properties that describe the behavior of a systeroh @8 an urban center or a small
settlement. We can observe, as the same Holling highlights, that does not necessarily resilient
systems are also stable, such as the forests, which can show some flexibility for adaptation to
climate change but have a lovakility.

Background on the 2012 seismic event

The plain of Emilia Romagna Region has been hit by a long seismic sequence in the
provinces of Modena, Ferrara, Mantova, Reggio Emilia and Bologna. The more intense quake
of magnitude MI = 5.9 was felt on M&0th, 2012, at 04:03 Italian time (02:03 UTC) and
localized by INGV National Seismic Network at 6.3 kilometers depth with epicenter in Finale
Emilia town. Another similar shock occurred on May 29th, 2012, the magnitude was of Ml =
5.8 at 09:00 Italian tim (07:00 UTC), at 10.2 kilometers depth and the epicenter localized in
some municipalities of the province of Modena. Later, June 3rd, 2012, there was a quake of
magnitude MI = 5.1 that has affected even the provinces of Mantova, Reggio Emilia and
Modena.

The cause of the earthquake is the geological condition of the Po Valley, consisting of fluvial
sediments, which absorbs the tectonic thrust of the Adriatic plate in-Sortth direction

(Paolini et al., 2012, pp.-8). From historical data it appears tthia the same geographic

region and in the close areas there have been similar earthquakes already in 1117 with
epicenter near Verona. Between the thirteenth and the sixteenth centuries several earthquakes

had struck the municipalities in the provinceBologna, Modena and Reggio Emilia. Other

shocks of intensity IX MCS (Mercalbi eber g Cancani) were felt or
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1501. The city of Ferrara in 1346 and later, in 1570, was badly damaged by two memorable
earthquakes that devastated esplgcihe medieval core of the city. We also remember the
tragic events of 1624 in the nearby town of Argenta of intensityXIMCS.

In 1996, new shocks were felt in the provinces of Reggio Emilia and Modena. In that
occasion t he expHatiand sgergy far Wgv Technolégies: Bnergy and
Sustainable Economic Development) made an experimental dynamic characterization of the
San Giorgio in Trignano Church and the BBiwer Complex, in San Martino in Rio (Reggio
Emilia, Italy) and it was realed an innovative restoration, including the insertion of 4
vertical steel ties in series with Shape Memory Alloy Devices (SMADs) (Indirli et al., 2012,
pp.7073). The studies on the masonry building and the new technologies have made this
church more stdeé.

Also the earthquake of 2012 caused many damages to churches and other building of
historical interest, as the Fortress of San Felice sul Panaro, called Rocca Estense. The Fortress
was built in the XIV century and in the next century it were addeddufbrtification by

architect Bartolino da Novara, giving to the monument the pretgntonfiguration (Indirli

et al., 2013). Now the Fortress and many churches wait interventions and restoration works
that could help them to absorbing the next possibtaral events.

In addition to the damages suffered by the real estate there were-sggptyconfirmed dead

and many evacuated families. Six months after the earthquake the authorities evaluate
damages for mor e than a 12, 28 withduitOwotkO 0 and
Manufacture and trade sectors were the most hit by economic damages to the productive
activities and also heavy impacts occurred in agriculture and in the food chain. It is a
summary budget but it is representative of the material coesegs of the event, to which it

must be add the social unease and the fear, not quantifiable but no less important

THE QUANTIFICATION OF THE SEISMIC RISK

While the study of the seismic hazard is dealt through ctitaloguesof the historical
earthquakessupported by documentary evidences, the vulnerability of the historical centres is
analyzed with different assessment procedures and the exposure of the cities, instead, is
measured by damages suffered. In the following we examine these topics in referérce

case of Emilia Romagna.

Seismic hazard

At the present time the Italian seismic zoning has been defined according to the conventional
probabilistic approach (PSHA, Probabilistic Seismic Hazard Assessment). The estimation of
the likelihood that diffeent levels of ground motions will be exceeded requires the division of

the territory into zones. The probabilistic approach considers the contribution from all
seismogenic sources. Finally it is required
vary according to distances, through attenuation relations of the parameter seismological
chosen as indicator of the hazard: the maximum acceleration of the ground or macro seismic
intensity. The first is useful to define the structural characteristics sagefor the buildings

in seismic areas, the second one describes the level of damage done by earthquakes. The
hazard maps, worked out in reference to the maximum acceleration of the ground, show the
shaking corresponding to a 10% change of being excaads@dl years on the rigid and flat
ground. Maps made are related by suppositions on the recurrence of the strong earthquakes,
which are uncertain.

The seismic hazard maps have been updated after the earthquake of San Giuliano di Puglia
(Molise) in 2002 and afterwards in 2006 but nevertheless, the maximum horizontal peak
ground acceleration (PGA) recorded in Mirandola (Modena) is about 0.30g, whialtres
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of the current zoning are between 0.4b5075g (Marzo et al.,, 2013, pp. 1340), data
indicating a limited reliability of the probabilistic method.

More recently the scientific community has got great interest in thedesoministic
approach (NDSHA, Ne®eterministic Seismic Hazard Assessment). The realistic synthetic
seismograms alloveonstructingearthquake scenarios. The ground motion parameters

based on the seismic wave propagatinadelling The hazard maps, with the NDSHA
method, consider the maximum values of the acceleration of the project (DGA), the
displacement and the speed. This methodology measures the ground shaking expected
consideing all earthquakes, which are referenced to a given geographic location, and all
available information, such as the geological data collected, the characteristics of the sources,
the propagation and the site effects without resorting to the attenualidions (Panza et al.,

2005, p. 87).

Vulnerability assessments

The evaluation of the seismic safety/usability/damage/vulnerability of the building uses
assessment forms depending on construction technology, such as masonry, reinforced
concrete or buildingype, such as churches, palaces.

The forms called AeDES (Agi bi-IFitness forddselaadn no n e
Damage in the Seismic Emergency) are result of experience gained by Civil Protection after

the earthquake of Umbria and Marche in Sefter 1997 tddentify the damages and the

level of usability of the buildings. These forms have been also used after the seismic event

that struck Abruzzo Region in 2009 and Emilia Romagna Region in 2012, during the
inspections carried out by teams of expeThe outcomes is expressed on a scale, from A to

F namely from the class of buildings declared usable to the category of buildings declared

unfit for structural risk or external risk, as shown by Table 1. Both E and F groups should be
considered unsafend subjected to the mandatory evacuation

Table 1 Outcomes of fitness for use, AeDES

fit for use

fit for use with prompt interventions

partially fit for use

not fit for use, necessity of a deeper analysis
not fit for use

not fit for use, due to risk from neighbouring structures
(SourceDepartment of Civil Protection 2012)

mmo0|m >

The test carried out until August 1st, 2012, in the provinces of Bologna, Ferrara, Modena and
Reggio Emilia after the seismic sequence and spread by Civil Pooteaté reported by
following figure. On a total of 37,122 buildingsalysedt can be observed that only 37%
(group A) of these is still usable, 41% (groups E and F) is not usable and 22% (groups B, C,
D) is made up of buildings partially or temporarilyinhabitable.
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13,604
13,180

| 6,419

1,659 :
229 2,031
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379, Buildings 17% Buildings 4o, Buildings 1% Buildings 36% Buildings 5% Buildings
in group A in group B in group C in group D in group E in group F

Figure 1 Chart of the usability of buildings in Emilia RomagnaRegion (Source: Author)

Instead the methodology developed by National Group for the Defense of Earthquake
(GNDT/CNR) dates back to early 80s, after the earthquake of Friuli Venezia Giulia Region in
1976 and especially after the seismic event of Irpinia in November 1980 but litebas
applied for the first time in 1983, after the earthquake of Parma (Emilia Romagna, ltaly). The
approach is based on the direct study of the structural characteristics of the buildings. There
are twokinds of GNDT forms: the first takes the generalammation of the buildings, the
second identifies their level of vulnerability, using information about the resistant system, so
as to obtain an index, namely a numerical estimation. Exactly first level forms are divided
into eight sections: data form, lting of building, metric data, use, age of the building and
interventions, state of the finishes, structural type, referring to the vertical and to the
horizontal structures, stairs and roofs, extent and level of darmagegorms of the second

level, for example for masonry buildings, identify eleven parameters, shown in Table 2. To
every parameter is assigned a class from A, the best, to D, the worst and to each class
corresponds a scor e. Al | parameters Thave a
product of every score for its importance provides a partial index, fromstingiywe get the
vulnerability index that indicates the propensity of the building to suffer damages. This model
requires more processing than the AeDES forms. It is usefubnage the operational phases

of the reconstruction. It also provides information on large urban areas, from single aggregate
to entire city centers. Although these forms not yet been applied to the case of Emilia
Romagna, they were used in others aistances like the recent Reconstruction Plan of
Arsita (TE), a town damaged by the earthquake that struck Abruzzo Region in 2009.

Lastly we briefly recall the methodology MEDEA (Manuale di Esercitazioni su Danno Ed
Agibilita - Manual of Exercises on Damaged Fitness for Use), which was worked out by
National Seismic Service of the Civil Protection to describe with a qualitative approach which
are the mechanisms of damage suffered by buildings. The ME®&FEful to evaluate large
build-up areas and havmen used, for the first time, after the earthquake in Molise in 2002.
The analysis of the buildings is carried out with the relief of the cracks presented in the walls
of buildings, which are associated with the mechanisatsloguedin the data sheets
MEDEA. The mechanisms are divided into local and global: the first one looks at the
structures as a whole, latter concern only some elements of the buildings.
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Table 2 Scores and importance of the individual parameters of GNDT forms, level Il

MASONRY BUILDING

PARAMETER CLASS WEIGHT
C D

Type,organization of resistant system 20 45 1.00

Quality of resistant system 25 45 0.25

Conventional resistance 25 45 1.50

Locationof building and foundations 25 45 0.75

Horizontalelements 15 45 Var.

Planimetric configuration 25 45 0.50

Configurationin elevation 25 45 Var.

Maximum distancdetweerthe walls 25 45 0.25

25 45 Var.

ol

Coverage

Non-structural elements 25 45 0.25

o|o|o|o|o|o|o|o|o|o|o|>
oo|r|u|alu|a|lu|a|v|o|m

25 45 1.00

Condition of the building

Exposure

Providing with a quantitative assessment of the exposure is certainly not simple because it is
necessary analyze the relationship of the buildings with the-sgoimomic urban system.

The damages of the real estate affected shioalduantified like physical damage and like
functional impairment for the loss of the services offered to the community.

The riskds estimate is calculated multiplyin
correction factor, which will be called ied of exposure, dependent by the function of the

building, the index of the function and by the quantitative data on the number of users of the
building, the index of users, in their turn separable in other parameters (GNDT 1993, p. 106).

The expected vak of the damage is determined using the data of seismic hazard and
vulnerability, previouslycollected;it is a fraction of the value of the building. If we assume

that this is equal to its unit cost of construction, so the expected value is estimated as the value

of the cost of damages for unit of volume and its determination must be correlated with the
frequency of earthquakes of the year (GNDT 1993, p. 123).

A METHODOLOGY FOR THE URBAN RESILIENCE

In the introduction we have outlined the concept of resilience in reference to the ecosystems,
which are the set of populations, habitats and organisms tlatdiyether in the same
territory. The complexity of ecological systems, the human need to manage the life in the
cities, the demand of sustainable development have fueled, in recent years, the trend of urban
planning toward the resilience approach. An idbared by many countries that aims to
ensure the urban balance, which is very brittle, as demonstrated by natural disasters, from
earthquakes to floods to cyclones. The low level of adaptability to the forces acting suddenly
on the systems is withessedtloé consequences that the events mentioned may do.

Strategic planning, which is adopted in recent years by many Italian municipalities and also
by the cities of Emilia Romagna Region, is considered as a process and not as a product of
planning. It is supprted by the community approach and it is carried out in participatory
policy. Moreover it is sensible to the topics of the sustainable development. The strategic plan
is action oriented, it is opposed to urban plan that impose rules, as it was the Geweral
Planning Scheme, used in Italy (Fera 2008, p. 91). We would like put in the strategic planning
also the concept of the resilient city and apply to this the methodologies of urban analysis,
which are currently the most interesting.
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In order to makethe urban resilience the target of planning and in order to achieve the
evaluation of the urban resilience, we would propose the use of the SWOT analysis. It is a
methodology employed to study the local contexts and it is considered a real technigee for th
urban diagnosis. SWOT analysis was born over fifty years ago in the corporate sector and
then it was imported into other areas. It has been supported by EU policies for European
development programs, such as the Community Support Frameworks2@000 SWOT

stands for Strengths, Weakness, Opportunity and Threats, each of this topics is inserted inside
a matrix to analyze any theme, such as the urban resilience, by four different points of view
(Table 3).

In summary, the application of the method requihesidentification of internal and external
elements to the context. The first will be classified as strengths and weaknesses while the
latter will be represented by opportunities and threats. All elements identified may relate to
various areas: environmgrdministration, economy and finance, society, culture.

Table 3 Building of a matrix SWOT

Internal elements to the framewoEs) | STRENGHTS | WEAKNESS

External elements to the framewamx| OPPORTUNITY | THREATS

The strengths are represented by the resources available to the community, with meaning very
broadly of the concept of resource, including human capital and scientific research, also the
values o f onedbs community can be tegoup efdhei n t h
weaknesses, instead, the set of conditions that may hinder the desired objectives, such as the
lack of technical knowledge in the field of the risks or the low level of collective involvement.

The category of opportunity represents all appnities that are waiting to be identified and

cultured, the same regulations become an opportunity if used wisely. Finally, the threats are
represented by the factors that generate imbalances in the system, the seismic risk can be
understood as one didse.

The elements that are internal to the context may be modified by the provisions of the plan,
while the external elements are independent of our choices. All data collected in the four
categories will be evaluated using the numerical assessmefiits pulilic opinions or both
ratings to a possible confrontation. Therefore the evaluation of the resilience requires the
identification of indicators and the research of mathematical models to estimate each
parameter. At the end of the analysis we can dgvalplan that will enhance the strengths,
taking the advantages of the external opportunities. The plan will be able to remove or
minimize the obstacles namely the weakness, lowering the level of threats. This methodology
has been widespread in many fieklch as local policies for the development of the
employment and there is already the application of SWOT analysis in some Italian areas like
Calabria Region.

CONCLUSIONS

Increasing the resilience of the our cities is useful to develop new modelsaof plemning,

more sustainable, which requires an interdisciplinary approach, as evidenced by the SWOT
analysis and the active participation of experts and community. According with the Making
Cities Resilient campaign it is possible assume a resilient«tihe where disasters are
minimized because the population lives in homes and neighbourhoods with organized
services and infrastructure that adhere to sensible building codes» (UNISDR 2012, p. 10).
Furthermore the resilient cities protect the culturalthgd and the environmental, they are
able to restore basic services and economic activity. In short the resilient cities react to the
risks.
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The next objective should be the estimation of the resilience and the consequent relationship
with the costs requed to have more resilient cities because we consider the disaster risk
reduction as an investment.

The governance is an important tool to raise awareness towards the nascent social issues as
that of resilience and everybody is called to interact on fuesgsof our city. We hope that the

public attention and the interest in these topics is not related to the emergencies, following the
natural disasters but it is constant and it produces valid results in a reasonable time for the
mitigation of the risks.
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ABSTRACT

Housing and climate disasters have a close relation in Vietnanor@&gchave been seen as

the most common and dangerous hazards associated with critical damage and losses of local
housing and livelihoods. Besides destructive strengths of climate events, fragile physical and
sociceconomic conditions also contribute to rieesed housing vulnerability to storms. In
addition, postdisaster housing reconstruction (PDHR) is still commonly seen as a single
recovery action separated from the process of building resilience in this country. This papet,
therefore, examines issuesresilient housing in the light of PDHR to identify key factors
required for a resilient housing system. A Case study is applied to investigate these factors
with a focus on the NGO Dev dlilohousieghand thNéor ks h o
p e op | ebdilshousieglirf Vietham as the selected case. The results show that housing
reconstruction can improve pdisaster fragilities and needs to be viewed as one of key
stages of housing development processes. Findings also suggested that, to build resilient
housing, physical unsafe conditions should be focused at the same time of enhancing socio
economic and institutional aspects such as supporting local economy development, applying
building permits for safe construction or improving governance mechanismewhiicome
vulnerable families can access local professional services (i.e. local architects and engineers)
for consultations on safetglated instructions.

Keywords: natural disaster, resilient housing, housing vulnerability, -gisstster housing
recorstruction.

INTRODUCTION

Housing often represents one of the most vulnerable sectors to climate change in Vietham.
Many authors (e.g. Amaratunga and Haigh, 2011; Bosher and Dainty, 2011; Johnson and
Lizarralde, 2012) and implementing agencies (e.g-HUNBITAT, International Federation

of Red Cross and Red Crescent Societies, and Hdditetumanity) have highlighted the

link between postlisaster housing reconstruction (PDHR) and the achievement ofdomg
housing resilience in which demands of resitiencan be identified and met in the
reconstruction period. In Vietnam, this link is still limitedly addressed so far because of
excessive concentrations on physical aspects of housing (i.e. adding strong beams, pillars or
connections between elements) whisocieeconomic and cultural dimensions are less
considered or even neglected. This paper, thus, examines this relationship through a case
study in Vietnam in order to provide an overview of disaster resilient housing and to identify
key issues for housgnresilience.

Many studies and practices clarify three clear stages of housing provision following a
disaster: temporary housing in emergency period, transitional housing in recovery, and
permanent housing in reconstruction period (Davis, 2011; JohawsdnLizarralde, 2012;

SKAT and IFRC, 2012) (Figure 1). The reconstruction of permanent housing after disasters,
targeting better housing than gitisaster conditions (Schilderman and Lyons, 2011), can
bring opportunities for development for the affectednominities (Lizarralde et al., 2010;
Amaratunga and Haigh, 2011; Archer and Boonyabancha, 2011). In addition to recovering
damaged parts, housing reconstruction also enables the enhancement of social, economic and
environmental functions (UNEP and SKAT, 20Ghat existed before disasters. In line with
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this, the paper focuses on PDHR to investigate chances and challenges for buildiegriong
housing resilience.
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Figure 1 The significance of postdisaster housing reconstruction in building longterm resilience
(Based on Davis, 2011; SKAT and IFRC, 2012; Johnson and Lizarralde, 2012)

As mentioned before, PDHR in Vietham is still considered amgle recovery action with a
limited relation to housing and community development toward a more disaster resilient
society. Literature suggested that the development of disaster affected communities should be
integrated into the course of PDHR sincplétys a key role in the process of creating housing

in pre and postdisaster periods (UN, 2006; Archer and Boonyabancha, 2011). Its roles
should be broadened to making households and community more resilient to future shocks,
stresses or changes assaddatwith natural hazards (Schilderman and Lyons, 2011). By this
way, PDHR is likely to improve housing status from normal conditions, usually non
resilience, to resilient levels (Figure 2) for the stable development of vulnerable communities
(Archer and Bonyabancha, 2011). Within this sense, this paper investigated core issues of
disaster resilient housing in the light of permanent shelter after disasters.

FOCUS OF
RESEARCH

Resilient status

Normal status

Disrupted status

L J L )L J
V Vv V

Pre-Disaster Disaster  Reconstruction Post-Disaster

Figure 2 Postdisaster Reconstruction as a significant opportunity to reach a more resilient status
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Definition of Disaster Resilient Housing

As building housing resilience is the key aspect of this research, the understanding of
resilience is critical to capture the meaning of disaster resilient housing (DRH). Among
several writings reviewed, disastesilience is perceived in different ways and, sometimes, is
used interchangeably with the term climate resilience. However, an agreement among authors
is made concerning its meaning, that resilience is the ability of an individual (i.e. a house) or
system(i.e. community) exposed to a hazard to resist, absorb, accommodate the effects of that
hazard and to bounce back to normalcy in a timely and efficient manner without significant
changes of its basic structures (ISET, 2012; UNISDR, 2009; Amaratunga &, F24igh;

Pendall et al., 2010; IFRC, 2012).

Housing is not an exception as it is considered one of the most vulnerable sectors in Vietham
(MONRE, 2008). Based on the above concept, it can be understood that DRH is only
achieved once shelter and settlememts able to effectively reduce impacts of hazards
without critical changes of their functions and settings.

Targeted Housing Reconstruction Approaches

In the aftermath of a disaster, there is usually a vast population whose houses were totally
destroyed b collapsed. Despite attempts of local governments and agencies to rebuild
collapsed houses, there was always a considerable amount of victims standing outside these
aids, known as neheneficiaries, and seeking various ways of reconstruction on theidown.
research community, most literature tends to focus ondisaster housing reconstruction

with external supports from donors, such as the housing reconstruction projects funded by the
Red Cross or Habitat for Humanity (HFH), but very few texts disdhsgs selfbuilt
reconstruction without external supports. In order to understand the overall perspective of
postdisaster housing, this study aims to examine both approaches, as follows:

U Seltbuilt where people rebuild their houses on their own withopipsts
(nonbeneficiary) (e.g. Marcillia and Ohno, 2012 for Japan case).

U Donor-built where donors help to rebuild their houses (beneficiary) (e.g.
Karunasena and Rameezdeen, 2010 for Sri Lanka case; Shaw and Ahmed,
2010 for India).

These two approachesveabeen pursued in Vietnam for years, especially after the 1999 big
flood. The flood attracted a lot of international attention to PDHR. Howeverbgitifpost
disaster housing is still limitedly addressed whereas douitlr ones are heavily discussed

and praised in forums, such as the IFR@ded houses built after the 1999 flood and HFH
funded houses built after the 2009 typhoon. Since the reconstruction approaches and
stakeholders involved are far from similar between ddmilt and sekbuilt postdisaster
housing, it is necessary to identify the factors affecting housing risks and resilience in each
approach to gain an-depth understanding of their strengths and weaknesses.

METHODOLOGY

Case Study Approach

As this research tends to deal with guzdive issues related to social pressures and settings
beyond the formation of resilient housing, case study, one of the most common frameworks
for qualitative research (Bryman and Burgess, 1999), is selected to investigate core issues for
achieving resitnt shelter. This approach helps provid@apth insights about soeaultural

driving forces to the development of disaster resilient houdtngnian and Burgess, 1999).
Because housing solutions are contgxcific due to different local backgrounds of
communities and people in neech@ et al ., 2010) , t here was
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cases (or contexts). Therefore, the seeking of a framework suitable for the case of Vietnam is
essential to investigate resilient housing options for this region.

A project site of the NGO Develapent Workshop France (DWF) in Loc Tri Commune,

Thua Thien Hue Province, Vietnam was selected as the case study, because it was considered
as one of the most successful cases of DWF. Housing reconstruction, known abudgnor

after typhoon Xangsane in @0 was examined in parallel with sélfilt houses (rebuilt by
owners). This provides a comprehensive vision to PDHR and links to resilient housing. The
examination of DRH in the real situation of this catedy area enables the identification of
strengtls and weaknesses of donand selbuilt housing and offer significant chances for

the development of DRH in Vietnam.

Data Collection

Data were collected by two methods=-depth interviews and focus group discussions
(FGDs). In addition, photography and hasictches of some surveyed houses were also
collected to doubleheck the information gathered from interviews. Ten s&noictured

interviews with ten households, five dormuilt and five selbuilt, were undertaken,

followed by two operended FGDs with local representatives (local authority at commune

level and communitpased organisations) and local builders (10 persons per)groae

t hemes for household interviews and FGDs wer
roles, responsibilities, and contributions in the field of PDHR and disaster risk management.

Data Analysis

Categorisation, grouping and comparis@ehniques were used to compare and contrast
themes between sdiliilt and donoibuilt postdisaster housing for a further assessment and
identification of their strengths and weaknesses towards the development of resilient housing.
Key lessons learnt fromtiis comparison will be provided as the main outcomes of this paper.

CASE-STUDY DESCRIPTION

Loc Tri Commune is located near a lagoon and next to the sea in Thua Thien Hue Province,
Vietham, an area where padisaster houses were constructed by DWF afgehoon

Xangsane (2006). This area was selected as case study. In this community, storms and sea
waves resulting from storms are considered as the main hazards to local housing (Figure 3).
Storm winds intensify the strength of sea waves which, subsequerghs huge pressures on

local houses when it approached the main land. According to household interviews, impacts

of sea waves during storms are more intense and more dangerous than impacts from storm
winds because t hey c¢ anAccrdirgyttorFGDs, aboutiBS%edblecalwa |l | s
houses here still contain critical unsafe conditions in different degrees.

&
'(//;} L e “h ) {1 "\0
house
veranda 5o WY es
road | 1 path dyke Iz

Figure 3 Storm and sea waves are seen as the main hazards to local houses

The most hazardous threat is from sea waves. They are high andtnaery in storms,
may cross the dyke and cause insecure walls and risk of collapse of houses. All houses in
this area must incorporate concrete beds an
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The typhoon Xangsane in 2006 triggered critical damag#sisaommune in which nearly

100 houses were totally destroyed and over 300 houses were damaged. After this typhoon,
DWEF supported the reconstruction of seven houses, known aslaatidrouses whereas the
number of setbuilt postdisaster houses wereuoh higher, about 380 houses according to

local authority.

The difference between sditilt and donoibuilt houses here was clearly seen in the roof
structure (Figure 4). Donduilt houses contain more structural elements tharbsdlf ones

such ashie use of reinforced concrete frames on both sides and at the middle of the house.
This makes the roofs of donbuilt houses stronger than sélfilt ones. Household
interviews also revealed that the main reason of using fewer elements for roof stnwesires
from their economic constraints. Most shklfilt households supposed that such elements
would cost much more money while the stability of their houses did not significantly rely on
their presence.

Selfbuilt Donor-built

RC frame to stabilise

RC frame g - AL LA

eI

(Source: Author) (Source: Author)

Figure 4 Difference between selbuilt and donor-built houses
KEY FINDINGS

Economic constraints undermine efforts for resilience

According to household interviews, people here have a long history in coping with extreme
climate events and they take serious considerations to the preparation for disaster risk
reduction (DRR). In 8 out of 10 houses surveyed, there were always somefiems
consolidating the house when stormy seasons come such as the wooden bars for putting on
roofs, the tough fishing net to cover roofs, or the iron cables to anchor roof structures to the
ground. They are not surprised when the Xangsane (2006) canerexsvéne several similar
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storms in the past. However, due to economic constraints, they prefer the use of immediate
solutions in response to cyclones because they were much cheaper and easy for installation.

My family has to buy these iron cables and metsonsolidate the house when storms
come. They cost not much money but can help avoid unexpected damages. (HI 8)

At the community and authority level, according to FGDs, the awareness of perstasge
seemed to be satisfactory since they could idenki€ main climate hazards and the most
vulnerable sectors in their region and be worried of the worsened trend of future climate
caused by climate change and global warming. Most of them believed that climate hazards
will increase in the future and locdlousing, particularly the poor and lémcome, is
critically inadequate to cope with future disasters.

Local experiences prove their value in terms of DRR

It can be inferred from the fieldwork that all 10 surveyed houses were well responsive to local

needs Seltbuilt houses are not discussed here as owners were free to decide housing designs
based on their needs. Within do#wrilt houses, even designed by the outsider (DWF), they
still demonstrated a high | evetrinstarce, spacesponsi v
for cultural and livelihood demands were provided in ddmglt houses. Spaces for fishing

tools (livelihoods) and worship (culture) can be found in all five ddnuilt houses. As one

donorbuilt householder said:

The project team wasighly respectful of local needs and allowed us to participate in the

project as much as possible. For construction, wemglanised with local masons and all
construction work was wunder a very strict s
3)

Another aspect showing high responses of local housing to disasters is the usewsdifjbht
furniture like plastic tables and chairs to reduce damage. The light weight furniture is easy to
move or lift up to hang on the ceiling during storms or floddss could be found in both
self-built and donotbuilt houses.

Interestingly, reinforced concrete (RC) beds and altars were commonly used in local practices

of housing construction to consolidate the
mentioned arlier, impacts of sea waves are more dangerous than storm winds and are more

|l i kely to destroy housebds walls. The creatio
local wisdom in terms of DRR.

You can find RC beds in all houses here. Because of their long experiences facing strong
typhoons and sea waves every year, people here, by themselves, created this measure
which is very effective, cheap, and durable. (HI 6)

Learning from this local expiemnce, the DWF applied it in their houses and RC beds and
altars could also be found in all five doftmuilt houses.
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strengthened walls

lagoon

concréte

Figure 5 RC beds and altars work as consolidating elements for housing structure
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Figure 6 RC bed (left) and RC altar (right) were found in all surveyed houses

(Source: Author)

Limited governance and lack of consultation for disaster resilience

In terms of governance, there has been no legal documents stipulating or instructing the
construction of disaster resilient housing. Shemn solutions for protecting people and
property are preferred in current governance systems whereagetamgstrategies for
building housing resilience are still absent. Most DRR actions are based on an action plan
adopted from higher levels (i.e. fromsttict and province/city levels). And those actions
mainly involve immediate responses to disasters. In addition, building permits are not
required for housing construction not only after Xangsane but also at the present times,
particularly in the constraion of low-income housing. People freely decided what their
houses are without regulations, instructions or guidelines (building codes) for safe
construction.

In terms of community consultation, there was no consultation foibgétfreconstruction

while community consultation was utilised for doiaiilt ones. While the construction of
self-built housing was done by owners and local masons mainly, defibhousing was co
designed with the collaboration between people (beneficiaries), community sleader
communitybased organisations, local authority, local builders, and -boilironment
professionals. The process of community consultation applied by DWF followed two stages: a
community meeting at the beginning with stakeholders involved and individnalltations

later on with each beneficiary household to finalise design solutions before construction. With
a full use of community feedback in housing designs, DWF provided effective housing
products for this region after Xangsane that was highly aieel and adopted by local
people.
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DISCUSSIONS

In Loc Tri Commune particularly and in Central Vietnam generally, the difference between
self-built and donotbuilt housing is quite transparent in reality but still limitedly mentioned
in literature. Sekbuilt houses are more culturally appropriate to local lifestyles but often less
technically safety performance whereas demgitt often faces problems related to cultural
appropriateness and local responsiveness despite the outcome of robust or sthngstr

Findings from case study show that although local communities have increasingly realised
threats from climate, responses and measures for resilient housing seem to be limitedly
addressed in Vietnam so far. Economic constraints are often theangmscof vulnerability
(Wisner et al., 2004) and it was clearly seen in the case study in Vietnam where financial
shortages reduced the improvement of disaster resilience foné@mme groups.

While local knowledge and experiences of residents have piitnair effectiveness in DRR

and been extensively applied by the donor (DWF) in the dbuittr houses, local governance
mechanisms for disaster risk reduction on housing are still limited, particularly to the poor
and lowincome groups. As highlighted B8ET (2012), resilience is unlikely to be achieved

if the institutional performance of local administration mechanisms is ineffective.
Governance issues in DRR are widely discussed in literature. In Indonesia, they are limited to
the problems of socialooflicts, national security, decentralisation of -awn policies, and

lack of political commitment (Seng, 2013). In Senegal, governance issues are scoped down to
the constraints posed by topographical and geographical difficulties of vulnerable lgcations
unclear land tenure, extremely poor people, limited healthcare, and environmental
degradation (Diagne, 2007). In New Zealand, higher levels of disaster governance were
applied with the involvement of national legislations and government acts (Tierrig), 20

The casestudy findings in Vietham emphasises the necessity of applying institutional and
governance solutions to build an enabling environment where the design and construction of
disaster resilient housing become possible (i.e. applying safletigd building permits for
hazard prone areas). So far, the master plans of Vietnam provinces and cities where building
permits are applied only for urban areas have hindered the use of building permits-for peri
urban and rural ones, frequently disaster pregéons.

It can be inferred from the case study that, in local regions of Vietham exposed to disaster
risks, there has been a big gap betweenifmome groups and local professional services
(i.e. local architecture and construction offices, or locahitgcts or engineers) where
professional knowledge, expertise and skills for resilient construction are inaccessible for
local people. The main reason comes from a lack of governance through building permits
where design drawings must be included, and fatga economic constraints of leimcome
families who cannot afford a hire of building professionals for their housing construction.
Therefore, their practices, without technical supports, are likely to generate new risks to
future disasters and potentialtontribute to increased housing vulnerability. This poses a
more responsible role from local governments and necessitates their active involvement to
bridge this gap and release appropriate policies or supportive programs for building disaster
resilienceof low-income housing.

CONCLUSIONS

This paper has introduced key considerations for the development of disaster resilient housing
through a case study of PDHR in Vietnam. Dehoilt and sekbuilt postdisaster housing

were examined to investigate oppmities and challenges in terms of building housing
resilience. Within the context of an undeveloped country as Vietnam, challenges are often
bigger than chances that require more assistance from external stakeholders for resilience
capacity building. Devied from the case study, three main challenges to the achievement of
di saster resilient housing in Vietnam are
economy, (2) to manage local housing construction for DRR, and (3) to bring professional
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knowledge and expertise to the poorest and the most vulnerable groups and communities. On
the other hand, the only one opportunity that was found in the case study is the strength of
local knowledge and experience in DRR despite it is considered as inadequaacfong
disaster resilience.

This paper also provided a discussion on the relationship between PDHR and housing
resilience where PDHR should be viewed as part of housing development process rather than
a separate single recovery action as before. fnstmse, the role of PDHR is extended to the
improvement of fragile conditions existed before disasters rather than the construction of safe
structures merely. This paper, through a case study in Vietnam, has concluded that PDHR is a
significant opportunit to the developmerdf disaster resilient housing.
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ABSTRACT

A devastating natural disaster occurred in Japan, on March 11, 2011. It killed more than
20,000 people and displaced at least 340,000 more.

In Tokyo, the capsules owner of Nakagin Towsr Kisho Kurokawa, voted to demolish this
symbol of Metabolism Architecture and rebuild a new tower.

In principle with Japanese Metabolism movement, represented by Nakagin Tower, with the
number of cultural proprieties damaged exceed 1000, and displaoplt ;meeds originate

the idea to Metabolize Metabolism using the capsules to create a Village for displaced people
after 2011 Tsunami.

To the psychological aspect, in fact, the most immediate and typical reaction to disaster is
shock, which at first margkts as numbness or denial, and with suicide. The combination of 4
capsules, used to family or single people, can improve socialization and help traumatized
victims.

The American Psychological Association s@idl i with mtlgers survivors being able telp
another victim, can reduce helplessness, and may stahottiang process". Aim of this
Architectural reuse is to allow Metabolism icon to be "metabolized” in a modern safe
solution, it is useful to meet Japanese requirements and a historical heritage is preserved.

Keywords: Emergency, Psychological needs, LightweigiRMI.
INTRODUCTION

Japan is the example from which is possible to learn about the past disasters, to improve
policies, laws, regulations investment patterns, and deeisaking processes.

The MejiSanriku Tsunami on 1986, in fact, killed 40 percent @fyation. The Great East
Japan Earthquake, in mass media GEJE (Shibahara 2011), claimed only 4 percent, in the
equivalent effected zone. I n the same way,
virtuous resilience and prevention processes basecbotinuous learning (GFDRR et al.
2012).

In principle with this good practise, 340,000 displaced people, significant cultural property
losses and Japanese and Metabolism style movement, originated the idea to "Metabolizing
Metabolism". (Japan ICOMOS. 20LIThe modules of Nagakin Tower can be used to build
emergency shelters and to create a village in Fukushima prefecture, for displaced people after
2011 Tsunami.
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In this way a Metabolism icon can be "metabolized” in a modern solution, it is useful to meet
Japanese social requirements and a historical heritage is preserved. According to the needs of
displaced people, in fact, the village can be used to create new opportunities for socialization
to get back a sense of normal life to the population and tothefp to overcome the trauma
(Kuwabara et al. 2008). At present the capsules are disposed on two interconnected concrete
tower, from eleven to thirteen floors. The units furnished with kitchen and bathroom can be
recombined in different configuration of (o units, totally independent and covered by a
curved roof. These modules can be a village up the safe hills closer to Fukishima prefecture
cost a balance between psychological needs, safety, internal comfort and heritage.

Tohoku quake

On March 11, 2011, aatural catastrophe occurred in Fukushima recorded at 9.0 on the
Richter scale. It was the largest earthquake that has hit Japan (Japan ICOMOS 2011) and, it
killed more than 20,000 people and displaced at least 340,000 more. 130,000 houses was
levelled: 29,316 totally collapsed; 263,845 half collapsed; and 725,760 partial damaged
(GFDRR et al. 2012).

Earthquake and Tsunami particularly affected the Fukushima, Ilwate, and Myagi prefectures.
Communications and economy were stopped: in fact, 638 prefechdamanicipal roads

were closed, 270 railways cessed operation, and 24,000 hectares of agricultural land were
flooded GFDRR et al. 2012). The disaster, furthermore, damaged or closed down key ports,
and some airports whiclere shutdown in a short timeThese consequences this hazard

also disrupted the global supply chain of semiconductor equipment and materials, in fact,
Japan whoproduces20% of the world's semiconductor products, including indispensable
electronic part of Apple's iPad. According teese data, the World Bank estimated that
Japan's disaster would cost between $3285 billion, and five years to rebuild. This is
worse than the $125 billion cost evaluation for Hurricane Katrina (250 billion). The impact
was 10times worsethan the 19955reat Hanshin earthquake near Kobe, which resulted in
over 6,000 casualties and cost of about 10 trillion yen ($100 billion). In this occasion the
rebuilding latest for seven years (Fengler et al. 2011).

Figure 1-2 Post Earth quake image from Fukushima PrefectureSources: Cristina Pusceddu,
Politecnico di Milano; Marco Imperadori, Politecnico di Milano.

Despite the violence of earthquake, magnitude of 9.0, the decisive factor for the catastrophic
consequences of eéaguake event was the cascading effects of the subsequent tsunami that
followed.

In fact, the crisis began when, after earthquake event, a devastating wave swept over cities
and farmland in the northern part of the country, prompting warnings as farsavthg West

Coast of the United States and South America. The impact of tsunami has been extensive
approximately for 200 km wide and 450 km long (Japan ICOMOS 2011).

www.disasteresilience.net 48



http://www.disaster-resilience.net/

Proceedings ANDROID Residential Doctoral School, October 2013

Nagakin tower

The Nagakin Tower Capsule is the icon of Metabolism style. It was deskgnédsho
Kurokawa in 1972, in the Japanese Metabolism style, which is the icon.

Metabolism was the most important urban architectural, philosophical and artistic movement
produced in the 20th century in Japan. Its influence went beyond the utopian sarfcept
society that was experiencing rapid economic growth in the early 60s. Metabolic flow and
circulation, with the meaning of regeneration, were the keywords of Metabolism style (The
Japan Architect 1995). The manifest, in fact, opened with the folipvatatement:
ifMetabolism is the name of the group, in whi
coming world through his concrete designs and illustrations. We regard human society as a
vital process. The reason why we use such a biological watbwlism, is that we believe
design and technology should be a denotation of human society. We are not going to accept
metabolism as a natural process, but try to encourage active metabolic development of our
society through our 20t00 mosa Wit ohis ailh Kuroka&va' £ h o n g j
initial Capsules concept for the building was an interchangeable and replaceable system.
From this base, the building is composed by two towers buititerrise, executed with a

steel frame and reinforced conteeand by 140 mobile capsules. When the Tower was built,

it served as a hotel for businagsen;today it is still used as a second resident by commuters.
The Nakagin Tower was the first building of its kind in the world and greatly influenced the
archite¢ure Capsuldotels, which are common in Japan. Despite every Japanese architectural
association has argued for preserving the building, the capsules owner residents have voted to
demolish the structure and rebuild a "modern" tower on the same locatimh, iwmow a
valuable property. In 2005 Kisho Kurokawa and Taisei Corporation put forward a plan to
replace the old capsules with new ones.

Figure 3-4 Nagakin Tower views; Capsule viewSources: Cristina Pusceddu, Politecnico di
Milano.

In spite of that, in 2007 the management association of the 40 year old Nakagin Capsule
Tower are moving forward with plans to demolish and rebuild the metabolic structure

A recent sale listing for a capsule on the 11th floor mentioned that owners will befdiable
some costs that arise during reconstruction. It is expected that the new building will increase
the floor space of each unit by 60%. The main reason for demolition is aging and asbestos
using for fire proof and thermal insulation. Although no finaledaas been set, demolition

and reconstruction plans have been in the pipeline since 2007.

PROJECT: METABOLIZING METABOLISM

According with the concept of regeneration the research produce the proposal to reuse the
Metabolism Icon to build an emergency &gk, giving new life to this historical building in
principle to social needs.
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The research was supported by a study period in Japan. Different meeting with Taisei
Company, and Nakagin Tower partner designer, Professor Nobuo Abe, were attended to
better amlyse the local culture and design parameters. To understand the causes of failure
during disaster the structural assessment launched to the Japanese Government was examined.

Locals governments, actually, was encourage promoting structural measureroegh thr
technical guidelines and manuals, and conducing training for professional staff concerning
construction processes. The GEJE demonstrate that each community have to find the best
program for its situation, analysimmages antesourcesGFDRR et al2012). Especially

in the Fukushima coastal prefecture, considering quake damages the scenarios should be
further investigated according with the risk of tsunami events. East Tohoku Pacific area is
located in the plate boundary. For this it will possiblattthere are other quake episodes
started as a regular small earthquake but triggered large amounts of slow slip to arrive to
devastating disaster as a 2011 quake (Chu et al. 2012). In principle with these consideration,
in agreement with Resilience aintbe project is planned to be located in the highest area of
Iwaki City, close to the coastal line but in in the top of headland. This solution limits the
action of water, allowing displaced people to stay closer to sea resources. Economic activities,
in fact, were situated on the coast, and it is important to guarantee continuity with this aspect.

Figure 5-6 Fukushima Prefecture creek view; Fukushima village entranceSources:Cristina
Pusceddu, Politecnico di Milano; Yi Chi, Atelier 2.

After the MeijiSanriku Tsunami in 1986 it was planned that all design have to be coordinated
with accessible evacuation routes, appropriately designed structures and emergency plan as a
Digital Rights Management educational plan system (GFDRR et al. BEl2spect agrees

with psychological needs (Costa 2009). The most immediate and typical reaction to a
calamity is shock, which at first manifests as numbness or denial. After the Niiga&isu
earthquakejn Japan, 59.3% of sample people had psychadbgiistress. 5 months later
21,8% people was still affected by post traumatic disorder (PSTD) (Kuwabara et al. 2008).
The bodies afterwards, indeed, are at risk of PTSD, pathology directly connected with suicide,
and when it overlaps with depression, tharmce of suicide rises significantly. Through a plan
designed with the aims to create area of socialization and service it will be possible respond to
limit and reduce this psychological disease. To assist this processes, and to generally help
victims, the design proposal is to enable and improve internal comfort, through the
substitution of capsules air ducks and internal retrofit concerning thermal performance.

Background case studies for the Fukushima project
Singular approach for reuse the historicaW€o has earlier been suggested in relation to two

di fferent case studies: iE- The ApeTau kinder
House in Yamagata prefecture, Japano.
Ape Tau

This technological kindergarten, by Atelier2, was inaugurate@ceiober 2006.

Ape Tau is a préabricated structure easily disassembled but resistant to earthquakes, fire,
and wind perfectly insulated both acoustically and thermally. Principal aims of the system
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