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Background and Objectives: Floods are one of the most damaging
natural disasters in the world. So better understanding of the flood hazard
phenomenon and its potential consequences is necessary. The present
research is a part of the flood risk management approach based on the
KULTURIsk framework, in which vulnerability is examined as one of the
flood risk components. The aim of the research is to assess the
vulnerability of local communities exposed to the flood occurrence in the
current conditions, and also to predict the effects of intervention scenarios
on its reduction. Flood vulnerability assessment requires quantifying
vulnerability components.

Materials and Methods: In this research, according to the intended
purpose and using field observations and related literature review, the
components, variables and indicators for the region existing conditions
were selected based on the existing conditions of the region. The required
data and information were collected using questionnaires and interviews
with the local communities, statistical yearbooks, population and housing
census data center, instructions and guidelines for the management system
of statistics and hospital information, as well as referring to related
executive organizations at the city and province levels. The statistical
population includes local communities living in the 100-year flooding areas
in a part of the Qarachai River in town of Ramian (one of the tributaries of
the Gorganroud River in the Golestan province). The reason for choosing
this reach is the location of the villages in the vicinity of the river and the
frequency of flood events that have occurred in the past years. The index
values were normalized by classification scale and distance to reference
methods and the weight of each index was determined by the Delphi
method. The normalized index values were converted into spatial layers in
the GIS environment. Then, a vulnerability map of the target area was
prepared by combining the spatial layers of susceptibility, adapting
capacity and coping capacity variables. Based on the results, three
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intervention scenarios including early warning system establishment, risk
governance intervention and risk spreading were selected in order to reduce
the level of vulnerability in the face flooding for the study area.

Results: The degree of vulnerability of flood-affected areas in the study
area for the current conditions was classified as "highly vulnerable”,
while by applying intervention scenario under combined scenarios
(including early warning system establishment, risk governance
intervention and risk spreading), the vulnerability degree would change to
"slightly vulnerable" level.

Conclusion: The results of this research, is helpful for better understanding
of the phenomenon of flooding and its potential consequences by the
people and authorities of the Seyed Kalateh village. It also will facilitate
the prioritization of measures appropriate to the region conditions in order
to reduce wulnerability by increasing adapting capacity and coping
capacity. Since, the effectiveness of the proposed measures such as
creating an early warning system, intervention risk governance and risk
spreading on reducing vulnerability and consequently reducing the amount
of human and financial losses has been recognized, it is an important step
in the direction of flood risk management at different scales. Moreover, the
analysis shows the necessity of vulnerability assessment and adoption of
specific policies at the local scale (the Seyed Kalateh village), while this
issue is usually not considered in technical and financial planning of crisis
management especially for flood risk management.
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4- Knowledge-based approach to develop a
cULTUre of Risk prevention (KULTURIsk)

5- Socio-Economic Regional Risk Assessment
(SERRA)

6- Hazard

7- Vulnerability

8- Exposure
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4- Hai and Yellow

5- Dhaka

6- Hydrologic Engineering Center River Analysis
System (HEC-RAS)

7- Hamutsha-Muungamunwe
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Building properties: Age,
Material, Type

Social and behavioral

Coping Capacity

Building
Susceptibility

2 s el ) Ol shtens ¢ Sladie aslii
slaws slal 5 Olawsas ol b 3l eslanal e
oSS o il L amlae G b 3l sl Y
A gl VA #lis S W ol Jlde 5 s

Social and structure

Adaptive Capacity
1

' Risk perception
J

Variable and Indicators

Disabled: Percent residents in nursing homes,
percent ill or disabled residents

Income level: Per capita income; median rent for
renter-occupied housing units; median monetary
value of owner-occupied housing;

New comers: Percent renter-occupied housing units;
percent of recent residents/immigrants; percent of
people living in informal houses

Interconnectivity of economy: Net trade in goods
and services (exports p); percent of resident that
travel to work outside the modelled area

Family structure; Percent of single parent’s
household’s percent of households with more than
four individuals,

Safety network: Negative of quality of relationships
within the community; Eercent of isolated population,
negative of percent with Ist to 2nd level connections
to civil protection;

Risk governance: Per capita number of community
hospitals; per capita number of physician’s local gov.
number of red cross volunteers

Trust: Experts elicitation/measure of trust

Risk spreading: % of hazard insured households; %
of hazard insured economic activities;

Economic diversification: Normalized Herfindahl
index of sectorial

Age: Percent of population under five years old;
Percent of population over 65 years; median age
Gender: Percent of females; percent of female
headed households;

Social diiyarity: dpercent of households earning
more than Y; dependents on social services

Early warning capacit{: Number of early warning
systems in place for typology of hazard;

~N

[

Variable and Indicators

i

o

Disabled: Percent residents in nursing homes, percent ill
or disabled residents .

Income level: Per capita income; median monetary value
of owner-occupied housing )

Education: Negative of percent of population 25 years
or older with no high school diploma; percent of
opulation with higher education

nterconnectivi
services (exports p); percent o
work outside the modelled area N
Employment: Percengaﬁe of labour force unemployed;
type of employment (fu

etc.) . )

Risk governance: Per capita number of community
hospitals; per capita number of physicians local, access to
places (number) of safety during the event; hours spent
on training and manoeuvre

Risk spreading: % of hazard insured households; % of
hazard insured economic activities;

Economic diversification: Normalized Herfindahl index
of sectorial

Social disparity: percent of households earning more
than Y; dependents on social services

Early warning capacity: Number of early warning
systems in place for typology of hazard;

~N

of econ0m¥: Net trade in goods and
resident that travel to

time, part time, self-employed,

V) andlans y go Al 53 oo (gl uand (g1 00liils s g0 (b @Sl 5 ba ke laadl jo ¥ IS
Figure 3. The components, variables, and indicators used to determine flood vulnerability in the research area (7).
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Table 1. Personal characteristics of Delphi panel.
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Table 2. Normalized indicators scoring (7).
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Table 3. The list of intervention scenarios in the research area.
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Early warning system (EWS) ﬁ@’ﬂ Sl o b
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Table 4. Values of the weighting coefficient of vulnerability components based on the Delphi method.
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26.31 Coping Capacity: Social and behavioural indicators s s, 5 s kb e sl gilecs b
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Table 5. The values of the weights assigned to the variables of adaptive capacity and coping capacity based on
the Delphi method.
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Table 6. Indicator values of coping capacity and adaptive capacity for the study area.
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Figure 4. Comparison of vulnerability map (a) baseline condition and (b) intervention scenario number 8
(combination of all actions).
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