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ABSTRACT

Changes in the physical environment, declined urban performance,
environmental hazards, lack of security, unrest, and life threats are among the main outcomes of disasters
such as floods. This study aimed to investigate the feasibility of flood risk management in Bandar-e Gaz
County, Golestan Province, Iran.

This is a descriptive mixed-method study (quantitative-qualitative) with an exploratory sequential
approach. The data were collected using a researcher-made questionnaire (measuring seven criteria:
environmental discipline, housing quality, urban environmental health, environmental adaptation,
facilities, physical-activity diversity, and accessibility/permeability), field observation, and semi-
structured interviews. The participants were 270 residents of Bandar-e Gaz County and 30 post-disaster
reconstruction experts. Data analysis was conducted using path analysis, structural equation modeling,
and Pearson’s correlation test.

IS There was a direct and significant relationship between the criteria of flood risk assessment/post-
disaster reconstruction and the flood risk reduction (P<0.05). The criteria were ranked based on their
correlation coefficients as follows: Environmental discipline (r=0.731), facilities (r=0.722), housing quality
(r=0.701), accessibility/permeability (r=0.625), urban environmental health (r=0.619), spatial/activity
diversity (r=0.591), and adaptation to the environment (r=0.511). The mean questionnaire score was 2.93,
indicating an unfavorable situation regarding flood risk management.

The flood risk management in Bandar-e Gaz city is poor based on the identified physical
criteria. Planning and reviewing disaster management plans in this city and improving the physical
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Introduction

loods are among the most common natural
disasters and occur in both developed and
developing countries, causing significant
damage and affecting large populations
(Abdollahzadeh and Sharifzadeh, 2023).
It accounts for more than one-third of global natural disaster
damage, and more than 90% of people affected by floods
live in Asia (Sanatkhah, 2024). Floods have diverse social,
economic, and environmental consequences that need to
be considered in flood risk analyses and crisis management
(Azizi et al., 2021). Understanding risks is important for
reducing them. Risk assessment is predictive and preventive
in nature, and prevention precedes treatment (Moghimi,
2015). Among the fundamental issues in addressing natural
disasters, such as floods, in human settlements are crisis
management, associated risks, and the reconstruction of
affected areas. During risk assessment, crisis management,
and post-disaster recovery planning, numerous factors and
elements play a role. The interaction and synergy of these
factors can have significant effects on various aspects of
urban development, especially on the physical structure of
cities. After various disasters and the financial and human
consequences they cause, important choices are made,
including deciding how to manage the crisis, intervene,
reconstruct, establish security, and adopt post-disaster
recovery policies (Gorgani and Rahimbakhsh, 2004).

The first visible consequence after a disaster is a change in
the physical environment. When a disaster, such as a flood,
occurs, the structural integrity that holds a city together is
disrupted. In addition to disintegration, a set of elements
acts individually, and new conditions emerge. These
changes may also spread to various social, economic, and
managerial areas (Rowland, 1995). Crisis management
and post-disaster recovery in the physical domain includes
five continuous stages: damage assessment, debris removal,
organizing immediate actions, developing a reconstruction
plan, and implementing reconstruction operations (Aysan
and Davis, 2006).

Disasters are caused by natural, man-made, and tech-
nological hazards. Natural hazards are environmental
phenomena that can occur at any time and place. The
frequency, extent, and severity of these hazards have in-
creased in the last decade (Esmailnezad et al., 2019). Giv-
en the unpredictable nature of most natural disasters and
the need to make quick and accurate decisions and imple-
ment operations, theoretical foundations have given rise
to the field of disaster management (Sanatkhah, 2024).

' Disaster Prevention and
‘ Management Knowledge

Unfortunately, due to negligence, humans have suffered
many losses and damages (Asgari, 2018). Global studies
on reducing the vulnerability of human habitats to natural
disasters, including floods, have become more compre-
hensive over time. It began with addressing safety and
developing seismic regulations and guidelines to ensure
building safety, and has gradually expanded to include
management approaches (including preparing hazard
zoning maps, vulnerability maps, and emergency plans),
the physical safety of cities, urban design and planning,
and structural retrofitting of buildings.

Iran is among the 10 most disaster-prone countries in the
world and is considered among the first in terms of the di-
versity of natural hazards. Given the country’s geography,
more than 31 of the 41 natural disasters identified world-
wide are possible to occur in Iran. Given the increasing
number of natural disasters in Iran in recent decades,
the need to enhance awareness among experts in crisis
management, architecture, and post-disaster recovery to
design safer, more resilient buildings in disaster-prone ar-
eas is evident. Architects can help during the post-disaster
recovery phase.

Golestan Province is one of Iran’s provinces with dis-
tinctive geographical features. In Bandar-e Gaz County,
located in the west of this province, unplanned expansion,
especially in the northern areas, is evident. The plan for the
physical and spatial development of this county has been
stalled for years, and forward-looking risk assessments
have been neglected, while construction is proceeding at
a rapid pace. The important threats are the imbalance of
the urban landscape, the loss of quality agricultural lands,
and the need for physical examination and attention to
hazards, especially floods. Due to its proximity to Gorgan
Bay and two rivers (Jafa-Kandeh in the west and Gaz in
the east), railways, high-voltage electricity lines, and gas
lines, Bandar-e Gaz County requires special attention in
terms of flood risks. Therefore, this study seeks to inves-
tigate the feasibility of flood risk assessment and post-di-
saster reconstruction, particularly with respect to physical
aspects, in Bandar-e Gaz County. The research questions
are: What are the indicators for flood risk assessment and
reimagining disaster management? What factors affect
post-flood reconstruction?

Literature review
In recent years, some related studies in Iran have been

conducted on post-disaster reconstruction, crisis manage-
ment, and risk assessment (Table 1).
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Table 1. Some studies conducted in Iran related to disaster management

Author . . Study Data Collec- Data Study
v) Topic Scope Objective Results o Approach tion Pl Area
Analyzin .
yzing Collaborative
the impact articipation in
=<3 of NGOs’ rr?anagirrig natural
N The role of - erceptions . > ) Semi-struc- o S
IS - Crisis P N p ) disasters, including . Qualitative e
= NGOs in of citizens - . tured inter- —~
< . Manage- . floods, is influ- Mixed- L . and quan- ©
< effective flood participation . Statistical views and s <
< . ment and enced by various method . titative e
= crisis manage- . on the qual- . . the library <
© Sociology . ; factors, including analyses <
S ment ity of relief ., . method O
*\ provision to citizens’ trust in
institutions and
the flooded -
organizations.
areas
Urban
development
trends and
. distribution
& of residential How to There is a need for Library c
8 and sensitive . distribute attention to the method, . I
= . Crisis . . . . . Descrip- -
© centers in and establish  principles of crisis Mixed- Deduc- question- . S
s manage- . . . . tive-analyt- i}
5 flood zones vital, sensi- management and method tive naire, check- . =
= ment . . . S ) ical g
K9] from the tive land passive defense in list, interview, &
§ perspective uses urban planning observation
of passive
defense and
crisis manage-
ment
_ Strategic . Question-
IS model of law Implementing the . .
S & ! . Mixed- naire,
52 enforcement The role of designed model in .
» o ) A ) method documentary  Statistical
- & management Urban the police three dimensions: . Deduc- . L c
c Tz ) . . . (Qualita- . and library  analysisin e
o5 after natural planning in reducing recovery, final . . tive i =
T . . . . tive-quanti- studies, and SPSS
@ =  disasters (with risks tracking, and post- . )
> . ) . tative field observa-
o« emphasis on disaster actions .
tion
floods)
The govern-
ment’s
civil liability in
E compensating The role of
Q for natural . The government
g . crisis man- . . )
= hazard dam- Crisis . is the insurer and Interview
© agement in . o Deduc- X Content c
= ages and the manage- . citizens are equal  Qualitative . and library . ©
© . post-disaster . ) tive analysis =
c role of crisis ment in bearing public method
K] compensa-
2 management : costs.
£ . . tion
in reducing
them (Case
study of
floods)
FVI can provide the
necessary frame-
work for identifying
fry ) areas with high .
N Introducing . Mixed- c
o FvI, vulnerability and . Sche- G
QL the FVlasa S method Interview . =
— . Natural considering help reduce dam- . Deduc- . matic and S
© tool in flood (Qualita- . and library . 3
5 - resources  flood-related  age and control . . tive statistical ]
Q@ crisis manage- tive-quanti- method - B
N factors floods through the . analysis <
3 ment tative

application of man-
agement measures
and fundamental
planning.
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Author . . Study Data Collec- Data Study
Topic Scope Objective Results . Approach . .

(y) P P ) Design PP tion Analysis Area
— The relevant
S . . . .
I Special information layers Question- c
8, n:?jr;flc;sc;i- attention related to earth- naire, e
® ters and crisis land use to crisis quakes, floods, Descritive documentary  Statistical <
- -
o managemert lannin manage- droughts, and anal F'Jtical and library  analysis in @
£ in Iasd use P & ment during landslides were Y studies, and SPSS g
§ lannin natural determined from a field observa- é
2 P g disasters land use planning tion

perspective.

FVI: Flood vulnerability index.

Studies on flood risk management often face limitations
in accessing accurate, comprehensive data during the di-
saster. Field data collection during a disaster is difficult
and may be subject to biases arising from the emergency
conditions. Also, the generalizability of case study find-
ings to other regions with different climatic, geographical,
and socio-economic characteristics may be limited. The
lack of longitudinal studies that assess changes in resil-
ience and the effectiveness of disaster management inter-
ventions over time is another limitation. Furthermore, the
multifaceted nature of floods and their impact on differ-
ent aspects of life necessitate interdisciplinary approaches
that involve collaboration among experts from different
fields and the overcoming of challenges arising from dif-
ferences in language and research methods.

On the other hand, some research in the field of flood
risk management may suffer from methodological weak-
nesses, including a lack of a precise definition of vari-
ables, the use of small or non-random samples, and inad-
equate control for intervening variables. Also, excessive
focus on the technical and engineering aspects of flood
risk management and neglect of the social, economic,
and institutional dimensions can lead to ineffective or
unworkable solutions. The lack of coherent, integrated
theoretical frameworks in some studies can also hinder
the accumulation of knowledge and the comparison of
results across studies.

Identifying risk and vulnerability factors and evaluating
the effectiveness of disaster management strategies and
policies can help identify weaknesses in existing systems
and provide evidence-based solutions to improve disaster
preparedness, response, and recovery. Quantitative studies
using simulation models and advanced statistical analyses
enable the prediction of different scenarios and the assess-
ment of potential outcomes. On the other hand, qualitative
studies, by examining the experiences of stakeholders and
local communities, provide valuable insights into the so-
cial, cultural, and institutional dimensions of the disaster,
which are important in designing effective interventions

tailored to the local context. Combining quantitative and
qualitative approaches (mixed-method approach) can
provide a more comprehensive understanding of the com-
plexities of flood risk management. In this study, we fo-
cus on flood management in Bandar-e Gaz County, which
has not been examined in prior studies. Bandar-¢ Gaz, a
port city in Golestan province, is prone to flooding and is
of great importance for disaster management.

Theoretical foundations
Disaster

In recent years, most studies on natural disasters have un-
dergone a fundamental shift from the traditional “loss and
damage reduction” model to a more comprehensive di-
saster management paradigm grounded in social systems
and social problem-solving approaches. The sustainable
livelihoods approach, as one of these new paradigms,
emphasizes empowering local residents to create resil-
ient communities capable of recovering from the adverse
consequences of hazardous events, rather than focusing
solely on reducing losses. In this study, a disaster is con-
sidered as a natural or man-made hazard, or a combina-
tion of both, that has the potential to adversely affect hu-
man lives, property, activities, or the environment. The
extent of these effects varies depending on the physical,
environmental, socio-economic, and political characteris-
tics of the society. A disaster disrupts the functioning of
the main system or its components and undermines its
stability. According to the international strategy for disas-
ter reduction (ISDR), “disaster is a serious disruption of a
community or a society functioning, causing widespread
human, material, economic and/or environmental losses
which exceed the ability of the affected community or so-
ciety to cope using its own resources” (Fainstein, 2003).

According to the international disaster database, during
1980-1998 and 1999-2009, the number of reported disas-
ters worldwide increased from 1,690 to 3,886. Natural
disasters such as floods, earthquakes, volcanic eruptions,
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Table 2. Classification for natural disasters

Disaster Category Definition Types
Geophysical Events that originate inside the Earth Earthquale, tsunamis, and mass
movements
. Events that are caused by small to medium-scale atmospheric
Meteorological Storms
_ processes.
E
> . e .
. Even viations in the normal water cycle and/or
5 Hydrological ents caused by deviations in the norma .ate cycle and/o Floods and mass movements (wet)
=z overflow of water caused by wind.
. . Events caused by long-lived, medium- to large-scale processes extreme temperature, drought,
Climatological ) - e
that range from intraseasonal to multi-decade events and wildfires
Biological The events occurred due to the exposure of living organisms to bacterial or viral epidemics, insect

germs and toxic substances.

infestations and animal stampedes

storms, and tornadoes are typically associated with envi-
ronmental damage and human losses, particularly in rural
areas. Natural disasters are classified as shown in Table
2. Natural disasters cause the disruption of the lives of
people, death, injury, adverse health effects, destruction
or damage to governmental systems, buildings, commu-
nications and basic infrastructure services (Wisner and
Adams, 2002). Natural disasters are quantified by physi-
cal damage, expressed in terms of location, intensity, fre-
quency, and probability. Disaster vulnerability is defined
by the level of exposure or susceptibility (Table 2).

Disaster management

The effect of natural disasters on the development of a
region is illustrated in Figure 1. In this figure, the dotted
line on the expected development path indicates the goals

that planners aim to achieve in the long term. The thick
solid line (decreasing trend line) depicts the development
pattern affected by the natural disaster. Therefore, the ef-
fects of disasters can be mitigated by emphasizing disas-
ter risk management. The improvement achieved through
disaster risk management is shown by a thin solid line
(increasing trend line), indicating the reduction in dam-
age levels and the expected length of the recovery period
through risk control (e.g. discounts) and mitigation of fi-
nancial risks (e.g. insurance, disaster funds).

According to experts, disaster management encompass-
es a broad range of planning measures, such as preven-
tion, warning, relief and rescue, emergency assistance,
rehabilitation, and reconstruction of areas affected by
natural disasters. In other words, disaster management
should address the multiple elements of vulnerability

|

Development

Improved Line
(Improvement through disaster
risk management)

-
- Reconstruction

Delay in
- Development

-7 /Development Path
-7 (Expected)

: Declining Path
Period — 8

(If disaster risk management is ignored)

Impact of Disaster Management
A: Risk Control
B: Financial Risk

Time

Figure 1. Effects of natural disasters on development and the role of disaster risk management (Fainstein, 2003; Campbell, 2006;

Sandercock, 2010)
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Figure 2. Disaster management cycle

(exposure and sensitivity) through structural and non-
structural measures, as part of an integrated, sustainable
development strategy, guided by cost-benefit analysis.
Considering the relationship between sustainable devel-
opment and disaster risk reduction, the disaster manage-
ment cycle was proposed as a principle. As depicted in
Figure 2, it is a normative model for appropriate plan-
ning in a continuous process after a disaster. Its goal is to
demonstrate that the impacts of disasters can be reduced
through prevention and preparedness measures (both
linked to development), while the humanitarian response
following a disaster seeks to reduce the consequences of
disasters through measures such as rehabilitation and re-
construction activities.

The concept of disaster risk reduction encompasses mea-
sures aimed at minimizing the destructive consequences
and disruptions caused by disasters. The measures include
a wide range of physical, legal, and educational activi-
ties that are applied in the pre-, during, and post-disaster
phases, each of which requires a different range of disas-
ter response activities. Therefore, the following five im-
portant stages will be discussed in the disaster manage-
ment process: (a) pre-disaster stage: disaster detection

(disaster is a function of exposure to hazard, vulnerability,
and elements at risk, the effects of which are seen in a
certain period of time and a geographical area), disas-
ter preparedness, and risk mitigation. (B) Post- disaster
stage: emergency response and reconstruction. According
to Freeman, pre-disaster measures include risk transfer
(e.g. insurance), risk assessment (surveillance, map pro-
duction, etc.), risk mitigation activities (such as infra-
structure upgrades and reinforcement), and preparedness.
Post-disaster measures include emergency response (€.g.
emergency relief, cleanup), rehabilitation, reconstruction,
and compensatory activities (e.g. national-local contin-
gency funds). In addition to these measures, support or
protection can also be mentioned, which is within the two
pre- and post-disaster risk management stages. Protection
refers to an emergency response network to avoid disaster
and crisis situations, which is known as “preparedness”.
Preparedness is the ability to manage before a disaster
occurs to provide an effective response to the disaster.
Protection is ensured by government planning privileges
that support social institutions (social support), which are
complementary measures to self-protection.

[ )

Economic

N J

[ )

Spatial

N\ J

Social
\_ _J
( )
Psychologi
cal

N J

Figure 3. Dimensions of post-disaster reconstruction in urban spaces (Ahmadi, 2018)
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Table 3. Physical criteria and indicators for flood risk reduction and post-disaster reconstruction

Criteria Indicator

The degree to which the neighborhood street sizes are tailored to the traffic volume; the degree to which
Accessibility/permeability ~ pedestrians and cyclists have continuous and safe access to the neighborhood center and local market, the
ratio of pedestrian-bicycle traffic to vehicular traffic; the degree of easy access to public transportation
The degree of mixing of land uses and activities; the diversity and attractiveness of commercial, sports, rec-
reational, and cultural activities in the neighborhood; the existence of public spaces suitable for all segments
of society; the proper location of land uses; the mixing of land uses; multi-functional buildings with energy-
efficiency systems.

Spatial/activity diversity

Adjacency of land uses and activities; availability of infrastructure services; urban furniture; adequate lighting
Facilities and visibility; use of surveillance tools, such as cameras, in public spaces;
presence of open spaces and parks with appropriate lighting, visibility, and furniture

Adaptation to the environ- Use of environmentally friendly materials; degree of adaptation of the neighborhood texture to the topog-
ment raphy and environmental characteristics

Attention to urban environ- Maintaining the health of the urban environment, the presence of construction waste, the presence of pol-
mental health luting uses

Use of high-quality materials; housing services and use activities; suitable structure of residential buildings;

i li > .
Housing quality construction quality;

Use of local and recycled resources and materials, the number of dilapidated buildings, the number of night-
time lighting facilities, the presence of special places and signs to increase readability, the presence of ad-
ditional elements in the environment; the level of chaos and tension in the disaster area; the discipline of the
constructions, maintaining the shape and size of the squares; observing construction standards and regula-
tions; removing dilapidated buildings.

Environmental discipline/
Social security

Various dimensions of post-disaster reconstruction in Social

urban spaces include
This dimension is mainly focused on reinforcing previ-

Spatial ous social values in the urban context, ensuring the secu-
rity of citizens, and enhancing their participation in the
This dimension focuses on the recovery of the physical/ reconstruction process;
spatial structure of cities and includes the reconstruction
of places, lands, and buildings (i.e. physical infrastructure Economic
of the city);

This dimension refers to creating and providing the
necessary facilities and platforms for resuming economic
activities that were taking place before the disaster;

| Flood risk management feasibility study J
o ] S .
Accessibility J 2| Environmental discipline
§

£ c
E Social = Physical -g
£ Activity diversity Disaster management Housing quality g
W

=

g 5
L Economic > Environmental E
N i

[ Facilities H Adzpeation to the H Health ] g

Flood risk reduction J
—

Figure 4. The flowchart of physical criteria for flood risk reduction in Bandar-e Gaz county
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Table 4. Cronbach’s a values for the physical criteria of flood risk assessment, disaster management, and post-disaster reconstruction

' Disaster Prevention and
‘ Management Knowledge

Criteria Cronbach’s a Overall
Accessibility/permeability 0.734
Spatial/activity diversity 0.786
Facilities 0.728
Adaptation to the environment 0.719 0.741
Attention to urban environmental 0.743
health
Housing quality 0.686
Environmental discipline 0.702
54°0E 55°0°E 56°0'E
z Il -
‘ 8] e I |8
Vs |
“ va = 5 = Kalaleh
‘ )l | /
\« > o> 4
~*" e /,f/\_‘\' Gobnbad-e-Kavus | o A ~:
\ *,‘ N \)’_—’ ,//_‘
j Torteaman, L A ete \ ) (" Minoodasht |

\*ﬁ\’?

Map Legend

—— Gorgan River

370N

Flood Zone
Golestan Co.

Casplan Sea

Figure 5. Map of the Bandar-e Gaz County and its catchment area

Psychological

This dimension includes restoring and healing the men-
tal state of the affected people, eliminating feelings of
despair and hopelessness, creating dynamism and vital-
ity among citizens, and restoring life and vitality to urban
spaces, which is vital for resuming daily economic and
social activities (Figure 3) (Ahmadi, 2018);

Figure 6. Railway line crossing from Bandar-e Gaz county

One of the most important dimensions of reconstruction
is physical reconstruction, in which actions, including
demolition, debris removal, cleanup, and rebuilding, are
carried out;

Demolition

This stage refers to the set of measures that are carried
out before any reconstruction operations, and its goal is to

Khoshbakht, & Bagheritchrani. (2026). Feasibility Study of Flood Risk M:;
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Table 5. Descriptive characteristics of the experts

Variables No. (%)
Male 19(62.9)
Sex
Female 10(37.1)
20-29 4(3.9)
30-39 6(21.3)
Age
40-49 13(48)
>50 7(21)
Bachelor’s degree 2(8.4)
Educational level Master’s degree 20(60)
PhD or higher 8(31.6)
Other 11(42)
Place of birth
Bandar-e Gaz 19(58)
Manager 3(16.3)
Job title Specialist 17(63)
Employee 5(20.7)

prepare the bed and ground to enable the implementation
of future reconstruction plans;

Clean-up and debris removal

The post-disaster cleanup process involves collecting
debris and waste. The presence of debris and waste has
a negative psychological impact on people and delays
their return to the city. Therefore, to begin reconstruction,
the urban environment must first be cleared of debris and
waste. This action brings positive results, such as security
for starting reconstruction, accelerating the reconstruction
work, implementing the reconstruction plans, and attract-
ing more people to urban spaces (Ahmadi, 2020);

8) Rebuilding: This term refers to a process of recon-
struction that can be based on the previous spatial organi-
zation or an innovative approach, and create a new spatial
organization based on contemporary values, criteria, and
standards that are adaptable to future needs (Shamaei and
Pour Ahmad, 2005). Based on the theoretical foundations
and the synthesis of existing criteria, the physical criteria
and sub-criteria for flood risk feasibility assessment and
disaster management revision are presented in Table 3
and Figure 4.

Materials and Methods
Study area

Golestan Province, with an area of 20,437.74 square ki-
lometers, is located in the northeastern part of Iran (53
57’ to 56" 22’ E and 36 30’ to 38" 8’ N) and along the
southeastern coast of the Caspian Sea. The province bor-
ders Turkmenistan to the north, Semnan Province to the
south, North Khorasan Province to the east, and Mazan-
daran Province and the Caspian Sea to the west. Bandar-¢
Gaz County, located in the western part of Golestan Prov-
ince, consists of two parts and includes 2 cities, 4 rural
districts, and 25 inhabited villages (Figure 5).

Study design, participants, data collection, data analysis

This is a descriptive-analytical mixed-method study
(quantitative-qualitative) with an exploratory sequential
approach. Participants were 30 experts in architecture,
crisis management, and post-disaster reconstruction, and
270 citizens of Bandar-e Gaz. The sampling was done
with a simple random method. The required data were
collected by a questionnaire. The content validity of this
questionnaire was confirmed using the Delphi method
and based on the opinions of professors and experts in the
fields of architecture, urban planning, and crisis manage-
ment. The questions are answered based on three options:
“essential”, “useful but not essential”’, and “not essential.”

Khoshbakht, & Bagheritchrani. (2026). Feasibility Study of Flood Risk Management in Bandar-¢ Gaz County. DMKP. 15(4), 510-543.
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Table 6. Final score and acceptance/rejection result

o . Final
Criteria Indicator Result
Score

The degree to which the neighborhood street sizes are tailored to the
traffic volume

The degree to which pedestrians and cyclists have continuous and
safe access to the neighborhood center and local market

7.55 Accepted

7.65 Accepted
Accessibility/permeability

The ratio of pedestrian-bicycle traffic to vehicular traffic 7.52 Accepted
The degree of easy access to public transportation 6.25 Accepted
The degree of mixing of land uses and activities 7.65 Accepted

Diversity and attractiveness of commercial, sports, recreational, and

cultural activities in the neighborhood 7:35 Accepted

Existence of public spaces suitable for all segments of society 6.60 Accepted
Spatial/activity diversity
Proper location of land uses 7.65 Accepted
Mixing of land uses 7.65 Accepted
Multi-functional buildings with energy-efficiency systems 6.55 Accepted
Adjacency of land uses and activities 6.20 Accepted
Availability of infrastructure services 6.35 Accepted
Urban furniture 7.65 Accepted
Facilities
Adequate lighting and visibility 7.60 Accepted
Use of surveillance tools, such as cameras, in public spaces 7.65 Accepted

Presence of open spaces and parks with appropriate lighting, visibil-

ity, and furniture 7.20 Ac cepted

Use of environmentally friendly materials 6.85 Accepted

Adaptation to the environment Adaptation of the neighborhood texture to the topography and envi-

ronmental factors 7.84 Accepted

Maintaining the health of the urban environment 7.65 Accepted
Attention to urban environmental Existence of construction waste 6.65 Accepted
health
Existence of polluting land uses 7.65 Accepted
Use of high-quality materials 7.55 Accepted
Housing services and use activities 6.32 Accepted
Housing quality
Suitability of the structure of residential buildings 6.52 Accepted
Construction quality 6.45 Accepted
Use of local resources and recycled materials 7.55 Accepted
Number of dilapidated buildings 7.20 Accepted
Availability of night-time lighting facilities 6.85 Accepted
Presence of special places and signs to increase readability 7.84 Accepted
Presence of additional elements in the environment 7.65 Accepted
Environmental discipline
level of chaos and tension in the disaster area 7.65 Accepted
discipline of the constructions 7.20 Accepted
maintaining the shape and size of the squares 6.85 Accepted
observing construction standards and regulations 7.84 Accepted
removing dilapidated buildings 7.65 Accepted
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Figure 7. The SEM model and the path coefficients

Researchers such as Alexander et al. have suggested that
67% of the scores assigned to each criterion by experts
should be used as the basis for their selection. The score
in our study was between 1.5 and 8.5. By calculating
two-thirds of the distance between these two points, the
value 6.2 was obtained, which was set as a threshold for
selecting components in this study. To determine the re-
liability of the tool, the Cronbach’s a coefficient for all
physical criteria of flood risk assessment, disaster man-
agement, and post-disaster reconstruction was greater
than 0.6, which was acceptable (Table 4). The collected
data were analyzed using descriptive and inferential sta-
tistics, including factor analysis, regression analysis, and
the Pearson correlation test, in SPSS software, version 28
and LISREL software, version.8.8.
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Flood risk
reduction

Results

Descriptive findings

Due to the inherent limitations of the development plan
and the absence of a master plan for many years, which
led to a lack of continuity and disorganization in the city
structure, disaster management in Bandar-e Gaz County
was gradually neglected. Given the county’s distance
from the fault, earthquake risk is of secondary impor-
tance. However, natural and man-made limitations have
made this county sensitive to flood risk. Additionally, the
presence of high-voltage power lines, gas pipelines, and
railways that pass through the county poses a risk to flood
management. Additionally, the presence of rivers within

Table 7. Pearson correlation matrix of physical criteria for flood risk reduction in Bandar-e Gaz county

Adapta- Urban

o Flood Risk  Accessibility/Perme- Spa'tl ?I/ - tiontothe Environ-  Housing il
Criteria . L Activity Facilities N " mental
Reduction ability L Environ- mental Quality T
Diversity Discipline
ment Health
Flood ;f)knred”c' 1 0.625” 0591" 0722 0.511° 0619°  0701"  0.731"
L 1 0692  0537" 0675°  0661"  0511"  0.702"
meability
Spatial/activity - 1 0.708" 0606"  0511" 0543  0667"
diversity
Facilities - - - 1 0.583"™ 0.619™ 0.605™ 0.725™
Adapt.ahon to the ) ) ) ) 1 0.658" 0.424" 0.514™
environment
Urban environ- @ -
mental health . ) ) ) . ! B WA
Housing quality - - - - - - 1 0.624™
Environmental ) ) ) _ . ) 1

discipline
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Flood risk reduction in Bandar-e Gaz County
Figure 8. Conceptual model of the study
the county and the low topography increase the city’s sus- The characteristics of the experts are presented in Table
ceptibility to floods. 2. All identified criteria and indicators were confirmed
based on the opinions of the panel of experts for assessing
According to field observations and conversations with the post-flood reconstruction of urban spaces in Bandar-e
the residents, the most important problems of Bandar-¢ Gaz County (Figure 6).
Gaz County included: Poverty, unemployment, immigra-
tion, insecurity, the prevalence of social harms, existence Analytical findings
of defenseless and crime-prone spaces, the interconnect-
edness of the city fabric, instability/low quality of hous- The questionnaire was distributed among a random sam-
ing, lack of urban permeability, roughness of roads and ple of 30 experts in the fields of architecture, crisis man-
lack of road asphalt pavement, poor lighting of roadways, agement, urban planning, and post-disaster reconstruction.
poor infrastructure services (such as drinking water and Descriptive statistics, including the personal characteris-
lack of a sewage system), ponding of the roadways, un- tics of the respondents, are presented in Table 5.
sanitary public spaces, lack of health-care facilities, low
quality public transportation, lack of educational, sports, To validate the dimensions and components of flood risk
recreational, cultural, administrative, law enforcement, feasibility and disaster management revision, a Delphi
commercial services, and lack of green space. questionnaire was employed. This questionnaire was
scored based on three options: 'essential,’ ‘useful but not
Factors that limit disaster management in Bandar-¢ Gaz essential,’ and 'not essential. Following consensus on the
County included: The railway line that passes through the evaluation criteria, it was necessary to determine a spe-
center of the county, the Sari-Tehran highway that passes cific threshold for selecting the components of flood risk
through the southernmost part of the county, existence of feasibility and disaster management revision. In previous
high-voltage power and gas lines from the south to the studies, researchers such as Alexander et al. have sug-
north of the county at a distance of approximately 500 gested that two-thirds or 67% of the scores assigned to
meters, heterogeneity of the urban texture, existence of the criteria by experts should be considered as the basis
abandoned buildings and wasteland within the county. for their selection.
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Table 8. Strategies and recommendations for flood risk reduction in Bandar-e Gaz

Winter 2025. Vol 15. Issue 4

Criteria

Strategies

Recommendations for Bandar-e Gaz

Environmental discipline

Housing quality

facilities

Accessibility/permeability

Physical-activity diversity

Urban environmental health

Environmental adaptation

Choosing radial, linear, or grid layouts for communi-
cation networks,
organizing riverbeds, respecting the boundaries of
power and gas lines, railways, and rivers

Flexibility in designing spaces with alternative func-
tions,
use of durable materials

Creating legible and well-lit sidewalks, providing
public spaces and services in areas with high visibility
and surveillance

Improving the waste collection system, improving

the waste burial and destruction system, strength-

ening infrastructure, respecting the boundaries of
power and gas lines

Organizing the city center,
organizing the sidewalks,
respecting the access hierarchy,
respecting the boundaries of railways

Participation of residents in city management deci-
sions, granting residents concessions for reconstruc-
tion

Preventing visual, noise, and odor pollution, enforc-
ing laws against environmentally polluting factories

Allocating government funds and facilities to utilize
standard and durable materials and equipment for
renovating and retrofitting worn-out urban textures

Choosing a grid communication network
pattern;
Dredging and organizing channels around the
rivers

Using public spaces such as schools, open
spaces, and parking lots as multi-functional
spaces;

Setting criteria to reduce flood damage;
Assigning or identifying alternative spaces at
the time of disaster

Taking necessary measures to reduce traffic
load on main roads

Mechanized waste collection;
Increasing trash cans;

Improving the quality of water, electricity,
telephone, and sewage infrastructure and
strengthening it at the time of disaster;
Protecting the boundary of power and gas
networks;

Monitoring the implementation of designing
green spaces based on the detailed plan

Providing appropriate urban furniture
throughout the neighborhood;

Using appropriate and durable pavements;
Respecting the access network boundaries
and partitioning them within neighborhoods;
Suitable walling for riverbeds and sea areas

Providing residents with the opportunity to
participate in the actions and decision-making
process

Monitoring the implementation of rules and
regulations related to urban environmental
pollution;

Monitoring the implementation of rules and
regulations for land use change in the flood
risk areas

Formulation of flood-related rules and regula-
tions;
Designing the organizational structure of flood
risk management

In this specific study, the range of expert scores was be-
tween 1.5 (minimum) and 8.5 (maximum). By calculat-
ing two-thirds of the distance between these two points, a
value of 6.2 was obtained. Accordingly, the acceptable score
threshold for selecting components in this study was set at
6.2. Ultimately, all the following indicators were selected as
physical indicators affecting the sense of security in the post-
disaster reconstruction of urban neighborhoods (Table 6).

Structural equation modeling (SEM) was used to assess
the interrelationships among the physical criteria of flood
risk management and post-disaster reconstruction. The

SEM model and the path coefficients are shown in Figure
7. There was a strong, significant relationship among the
criteria at the 99% confidence level. This relationship was
positive and significant. The RMSEA value was 0.001 and
P<0.05, which indicates the goodness of fit of the model.
The Pearson correlation matrix confirmed the significant as-
sociation among the physical criteria (Table 7).

Based on these results, the criteria were ranked as fol-
lows: Environmental discipline (0.731), facilities (0.722),
Housing quality (0.701), accessibility/permeability
(0.625), urban environmental health (0.619), spatial/ac-
tivity diversity (0.591), and adaptation to the environment
(0.511) (Table 7).
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Discussion

Delegating specific responsibilities to a designated
management entity during a flood, in addition to creat-
ing a single, coherent management structure, increases
urban sustainability by strengthening resilience to disas-
ters. Therefore, greater coherence and integration in the
assignment and performance of flood risk management
tasks, as well as post-disaster reconstruction by munici-
palities and the Crisis Management Organization in urban
areas and neighborhoods, can cause coordinated and ef-
fective management at different levels of policy-making,
planning, and implementation of managerial, spatial-
physical affairs, and flood risk reduction. This, in turn,
will enhance residents’ sense of security and reduce the
risk of loss of life and property from flooding. As a result,
residents will be more willing to be present and active in
flood risk management. On the other hand, the lack of a
coherent management structure for economic, social, cul-
tural, and physical matters leads to incoordination among
the responsible organizations and increases risk.

In Bandar-e Gaz County, disaster management at the ur-
ban and neighborhood levels has been hampered by the
absence of a dedicated management authority, with mul-
tiple organizations intervening in these areas, resulting
in overlapping duties. Therefore, a non-integrated urban
management system cannot be expected to be effective
in these areas. Hence, in order to achieve sustainability
and reduce flood risks in Bandar-e Gaz, it is necessary to
define specific tasks based on the flood risk management
feasibility factors, including performance, environmental,
social indicators, and to assign these tasks to specific or-
ganizations based on their roles and in accordance with
the principles of integration and coordination. Such an
approach can be considered a prerequisite for successful
crisis management, promoting urban sustainability, and
reducing vulnerability to disasters such as floods.

Obstacles and limitations to development in Bandar-e
Gaz have constrained the performance and efficiency of
flood risk management. Therefore, it is necessary to re-
move these limitations, especially in physical dimensions,
to minimize the risk of disasters, especially floods, in this
county. The 2022 flood in Bandar-e Gaz (although it did
not cause major damage) was a warning sign for the Ira-
nian Crisis Management Organization. In this regard, this
study examined the feasibility of flood risk management
based on the identified criteria to improve disaster man-
agement in Bandar-e Gaz County.

' Disaster Prevention and
‘ Management Knowledge

The results of this study are consistent with the results
of Rezaei and Nozar (2023). They suggested that imple-
menting the designed model in three dimensions of recov-
ery, final tracking, and post-disaster actions during floods
can establish law enforcement and security, and lead to
successful disaster management. In our study, physical
factors such as environmental discipline were reported
to be effective factors in reducing flood risk. In line with
the results of Azizi et al. (2021), we considered environ-
mental discipline, housing quality, urban environmental
health, environmental adaptation, facilities, physical-
activity diversity, accessibility/permeability as physical
factors for reducing flood risk and the success of disaster
management. The results of our study are consistent with
the results of Heidarifar et al. (2020), who showed a rela-
tionship between physical factors of disaster management
and flood risk reduction in Bandar-e Gaz. In our study, we
also found a significant positive correlation between the
flood risk reduction criteria in Bandar-e Gaz (Figure 8).

Conclusion

In the future development plans for Bandar-e Gaz, ex-
isting limitations in physical dimension of disaster man-
agement should be removed and the city’s preparedness
against floods should be improved by revising disaster
management methods and strengthening seven physi-
cal criteria: environmental discipline, housing quality,
urban environmental health, environmental adaptation,
facilities, physical-activity diversity, and accessibility/
permeability. In this regard, all 4 types of strategies (ag-
gressive, adaptive, defensive, and competitive) should
be used (Table 8).
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1. United Nations International Strategy for Disaster Reduction
(UNISDR)
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2. Prior Prevention

3. Preparedness Measures

(S S B,k il aS (o8 Oyl b s milsa
b lgw 5 ol il 5 @300 ol Jloizl 5 )85
AV 0 )leds Jgior) 99 oo iy 25 (4393 Sxiiwn ¢ (g3 2 yr0 43P

b Tlgw 53 )20 Cu ke

295) 3903 53 (rrs uilsas g allaio s drnogi (o abal

abss Ls Sl o el odd o i o954 () ojles
aS Gl Blaal oasaslis Ul 590 drwgd jwms ) ez
peres Lozl ol yael Ul 5 g0 Goedids drwg jo
S aad oo (i 1) lanwgs 0976 (g3 o ba3) 42 LSS
asslo Sl by ol 423 13 anibs asoles 36 cos
il (el asls s g e sl ST L Wl oo
(a8l gups daz) azuilin oz g i 3,k jloads ol dgupe
ol GhalS Sila a4 Canl o ool (i S5 s a3 b
sile) S J5S b 5l it oy Jsb 5 Dyl
el LA 3 g (45l ogg eos wiile) o jlas g s

Ol 9 Bu asvilus oyl 0 o i ) laicabo oude 4

Gl (6 i Jad 5l o3 ,a6b p Slaladl 5l glos S wuo
bl 3lails 5 (250l syl oS g Sl g ol
S leds 0,8 o o |y b milgw ) agacal
5 5 il laladl 6,8 e b col asils Jlas &y o
P > Gyl e yolie 1alS 4 s bl
S sl 5l (e lprea (malsr Coles 5 39
g oS oo azg Slaladl o8 —anze Goyb Il daws

O35 Cut p10 30 (53553l 9 Jwt Sl yblvo 2oty S0l b (58l (5 g0 9 Cuuminh Ly 5

oY



https://dpmk.ir/fa

¥ oylois I 0593 NFeF liuno)

Ol S0y 9 (6 Sl (iilS % /|

(V1o 0S8 s 1488 oS oY+ + Yool l8) donilis Jlas S ke A5 g dnss’ (S 30 (s gollges 31 ) y1guad

5508 6! easly 005 25 510 ameiles 51 ey ol o
=S e 5T 3kil iSOl (o 5 53l eslne
(oo - o (bl 0,58 slaggaro Judh Yol 5
seotdatlone b olatin 4 lgs co leladl 1yl pogdle
SFam s ) Jhs copae Jole ad 55 0 a5 5,5 o)A
Gl 5 2T 4l i cliblons 0 o @ ly (ilgms
Sl rlae Sl g @l Ll Sl lizl gl )l kel
Olgie Cov Ygare a5 daxie (o8 IMlae (g9, o lail o as
S8 ( Solel 05 oo (TGl (el paaye € Solely
el )5 Sl uSe b5 ool ammilio G g93g 51 B o e
Sleal Lt clablons .oms a1 1) asiles K5 b a)lsy 5o
DS oo Calo eloizl glasles 5l a5 (gs (sl
b ol ) elozl (Glaity plyie co a5 955 o0 (ra

Ll 095 5l Zblaz 6l LeoST laladl g 00 o

5. Rehabilitation
6. Rebuilding

7. Loss Sharing
8. Protection
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4. Risk Transfer
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