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3- Mitigation

4- United Nations Office for Disaster Risk Reduction
5- Preparedness

6- Response

7- Recovery
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Figure 1- Crisis Management Framework
(LeCouzant 2020; KaramiDehkordi 2019).
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Figure 2- Geographical location of the Alborz Province.
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Table 1- The number and composition of expert experts from different departments and
organizations in the research expert team

Organization Number

(Person)
Research Institute of Soil Protection and Watershed Management 11
General Directorate of Natural Resources and Watershed Management 6
Crisis Management Department of Alborz Province 5
Department of Rural Affairs and Councils of the Alborz Province 3
Regional water of the Alborz province 12
Alborz Province Agricultural Jihad Organization 4
Faculties of the Faculty of Agriculture all over the country 3
Agricultural research, education and extension organization 2
Department of Natural Resources and Watershed Management of the Alborz Province 3
Total 49
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8- Mixed Methods
9- Theoretical Saturation
10- Thematic Analysis
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Table 2- Reliability of different phase of the research questionnaire.

Phase Number of Items Cronbach's Alpha

Mitigation 40 97%

Preparedness 12 96%

Response 4 86%

Recovery 9 92%
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Figure 3- Conceptual model of research stages.
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Table 3- Personal characteristics of the experts in the statistical sample.

Abundance Abundance Mean Staqda}rd Mode
Percentage Deviation
Man 41 83.7
Sex Woman 8 16.3 - - Man
Total 49 100
Under 40 years 9 18.3
41 to 50 years 17 34.7 50.2
Age 51 to 60 years 19 38.8 Yeérs 8.3 56 Years
61 years and above 4 8.2
Total 49 100
. Single 0 0
artta! Married 49 100 - . Married
Total 100 100
Under 10 years 10 204
11 to 20 years 14 28.6
I-\Ili\:; i’é'r‘y 21 to 30 years 15 306 3;533 9.4 26 Years
Over 30 years old 10 204
Total 49 100
Bachelor 5 10.2
. Master's degree 17 34.7
Education PhD 27 551 - - Ph.D
Total 49 100
Civil Engineering 7 14.3
Watershed 11 225
Management
Water Engineering 9 18.3
Geography and 7 143
Field of Climatology ' Watershed
Study Geology 4 8.2 ) i Management
Soil science 5 10.2
Agricultural
Development and 6 12.2
Extension
Total 49 100
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Table 4- Effective strategies for flood management in the Alborz Province based on the crisis
management framework.

Code Mitigation Code Preparedness
M Evaluation and determination of appropriate Py Flood warning edrléc;art[;gqr;al and extension
! agricultural exploitation systems in the basin - _prog
P, Training of crisis management personnel
Educational and extension programs for natural Coordination and coordination of organizations
M, : Ps o~
resource culture and skill development, etc. related to flood crisis management
Scientific-customary optimization of allocation of .
M; rights to different sectors P4 Use of flood warning systems
My Devel_opment of stakeholder participation models Rapid actions at the level of basins, waterways,
Establishment, development and updating of flood Ps . . . :
Ms : residential homes, farms, etc. to minimize the risk
warning systems
Developing watershed and aquifer management Predicting and informing the public in advance of
Mg ping andaq g Ps floods through national media and virtual
facilities
networks
M Formation of schemes based on plans, programs and p Forming and training local groups for flood
! objectives of comprehensive watershed management 7 preparedness
M Establishment of a comprehensive watershed P Preparing crisis management tools and equipment
8 management coordination working group 8 (equipment and preparation)
My Management protection measures P Organizing crisis management personnel to be
Mo Organization and observance of river boundaries present before and during a crisis
My Biomechanical protection measures p Training crisis management initiatives at the level
M1, Modification of flood flows 10 of experts and managers
Non-interference and encroachment on the boundaries Put Flpanual planning and budgetlng_ .
M3 and beds of waterways p Creating conceptual models of the crisis
12 management process
Mi4 Implementing agricultural productivity plans Code Response
Mis Identification of flood-prone areas Res Rapid deployment of relief and security forces
Mys Employment creation and alternative livelihoods ! during a flood crisis
Implementation of watershed management operations Providing rapid relief services during a crisis in
My7 in the basin (rectification dams, dams, etc.) Res, the field of the mJurgd,_housmg and food for flood
victims, etc.
Management of livestock units (expansion of industrial . . -
S Using tools and machinery for flood crisis
Y units instead of rangeland-dependent small-scale Res; management
livestock farms) g
M Implementation of flood control projects and Res Rapid deployment of units with psychological
19 operations on aquifers 4 services and social work
Implementation of natural resource plans in the form of
Mz . Code Recovery
a comprehensive watershed management model
. Government support (financial, physical, social,
My Construction of storage dams Rec; service, etc.)
Coexistence with floods and exploitation of their Establishment and strengthening of support funds
My .- . Rec, . .
capacities (such as flood agriculture) (facilities, insurance, etc.)
Development of a rainwater harvesting system based Investigation and analysis of the cause and effect
My . Recs
on the right to watershed water of flood zones
. . . Spiritual, social, psychological or work support for
Ma4 Protection and restoration of vegetation Rec, survivors and victims
Mas Conservation and restoratl(_)n of blod_lversny of native Recs Pathology of flood occurrence
plant and animal species
Mas Population planning based on territorial capacities Recg Organization and correction of river courses
My7 Removal of interferences in natural resource areas Rec; Repair of damaged infrastructure
\Y/P1 Implementation of land use reform laws Recs Establishing and strengthening insurance services
Myg Implementation of building retrofitting orders
M3o Locating service centers in the event of a crisis
M3 Development of flood management infrastructure
M Development and encouragement of insurance of
2 buildings and agricultural products
Mas Rangeland flooding and grazing management
M3, Implementating guidelines for respecting the privacy Rec Restoration of vegetation through biological
Preparing and implementing crisis management o watershed management measures
Mas o
guidelines
M3s Management of private constructions in the riverbed
M37 Utilizing agricultural lands by risk maps Flooding
M3g Identification and zoning of upstream watersheds
Mag Improvement of waterways
Mg Ploughing perpendicular to the slope of the watersheds
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Table 5- Results of ranking risk reduction stage strategies using the Friedman Test.

Code Mean Rank Item Chi-square DF Asymp. Sig.

Ms 31.57
Mjio 31.11
M3 29.46
Mag 27.43
Mag 27.18
M, 25.93
May 25.68
Mag 24.54
Ms 24.5
M1 24.14
Mag 24.00
M1 23.86
M1z 23.86
Mas 23.82
Mas 23.75
Mis 23.68
Mg 23.18
M 22.11
Mg 22.07
M2o 21.93
M7 20.96 49 578.297 39 0.000
M4 20.07
Mao 19.89
M2y 19.36
Ms 18.93
My 18.79
Mag 18.36
My 17.89
My, 17.57
Mao 17.43
M2s 17.36
M3z 15.57
Mas 15.29
Mas 14.71
Mag 14.36
Mg 11.54
Ma7 10.96
Mas 10.79
Mg 9.36
M4 7.04
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Table 6- Results of ranking the strategies of the preparation stage using the Friedman Test.

Code Mean Rank Item Chi-square DF Asymp. Sig.
P3 7.68

P4 7.64

P5 7.54

P9 7.18

P8 6.89

P1 6.86

P11 6.61 49 69.716 11 0.000
P6 6.32

P2 5.82

P7 5.32

P12 5.18

P10 4.96
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Table 7- Results of ranking reaction stage strategies using the Friedman Test.

Code Mean Rank Item Chi-square DF Asymp. Sig.
Res; 2.96

Res; 2.79

Ress 561 49 54.584 3 0.000
Ress 1.64
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Table 8- Results of ranking rehabilitation stage strategies using the Friedman Test.

Code Mean Rank Item Chi-square DF Asymp. Sig.
Recs 6.43

Recs 5.86

Rec; 5.71

Rec; 5.29

Recy 5.00 49 62.511 8 0.000
Recs 4.54

Recy 4.54

Recs 3.86

Recg 3.79
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Extended Abstract

Introduction and Goal

The phenomenon of Flooding has always been a major threat to most people in the world. Today,
the occurrence of this phenomenon has increased significantly worldwide. On the other hand,
climate change has led to an increase in the number, intensity, and magnitude of such events. The
damages caused by flooding are often irreparable and unpredictable. Asian countries, such as
those in the Middle East, are high-risk areas that are exposed to relatively high levels of flooding
and earthquakes and the damage they cause. In the past decade, Iran has faced unfortunate flood.
Alborz Province is one of the provinces of Iran that has suffered significant damage from
flooding. As a result of the floods in the past decade in this province, at least 12 people have died,
hundreds have been injured, and 4,076,333 million rials of financial damage has been caused due
to floods. The increase in flood statistics and the damages caused by them necessitate the
identification of effective flood management solutions. Therefore, the purpose of the present
study was to apply the flood crisis management framework in Alborz province with an emphasis
on identifying, classifying, and prioritizing solutions.
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Materials and Methods

The method used in this research, from a strategic perspective, was a descriptive-exploratory
methodology, and the nature and approach of this research was a combined quantitative-
qualitative approach. In the qualitative approach, data were collected through interviews and the
formation of a panel of experts, and in the quantitative approach, data were collected through a
questionnaire prepared by the researcher. The responses obtained from the interview with open-
ended questions were first analyzed using thematic analysis and using NVIVO;; software. In this
regard, related concepts, categories, and themes were extracted and categorized in the coding
process. Then, using the obtained components, a quantitative researcher-made questionnaire was
designed and completed again by the research sample. To determine the importance of each
component, the Friedman test was performed using SPSS,s software. Also the ranking and
determination of the importance and priority of flood crisis management components in Alborz
Province were performed.

Results and Discussion

Based on the findings, the mean age of the research sample was 50.2 years and all of them were
married. Also, the average work experience of these individuals was 21.7 years and the majority
of them (55.1%) had a Ph.D. degree. In terms of field of study, watershed management was the
most frequent among the specialized fields of the research sample with a frequency of 22.5%.
The findings of this study indicated that in flood crisis management, the most important ranking
in the Friedman test in the risk reduction step was the strategy for developing watershed and
aquifer management structures with an average rank of 31.57; in the preparedness step, the
strategy for integrating and coordinating organizations related to flood crisis management with
an average rank of 7.68; in the response step, the strategy for rapidly deploying relief and security
forces during a flood crisis with an average rank of 2.96; and in the recovery step, the strategy for
organizing and correcting the course of rivers with an average rank of 6.43.

Conclusion and Suggestions

The findings of this research showed that to achieve successful flood crisis management at the
provincial level in Alborz, and to facilitate the establishment of integrated and comprehensive
governance with the involvement of various stakeholders in decision-making, it is necessary to
create or improve the organizational structure along with strong coordination among different
stakeholders within a powerful single organization or among several influential organizations. In
this regard, the role of organizations such as the Ministry of Energy and the National Natural
Resources and Watershed Management Organization at the national level, as well as regional
water companies, the General Directorate of Natural Resources and Watershed Management,
research institutes, and universities at the provincial level, is important. Therefore, coordination
meetings and dialogue among them, along with the participation of other important stakeholders
(local communities), will lead to the strengthening of adaptive and resilient management and
decision-making. Based on the results of this research, it was determined that to improve the crisis
management process, participatory governance, the involvement of all stakeholders in
policymaking, and the establishment of local committees for consultation and decision-making
are essential. These committees should focus on formulating long-term and sustainable solutions
for various temporal and spatial scales, and ultimately, it is necessary to change the attitude
towards implementing management actions (non-structural) alongside structural (technical-
engineering) measures.

Keywords: Crisis management, flood, governance, integrated approach, mixed method,
resilience
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