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Extended abstract

Introduction

A comprehensive examination of natural hazards in Iran highlights the country's susceptibility to
extensive damage from various natural crises. Iran's unique spatial structure has made it one of the
world's most vulnerable regions to environmental hazards. This research reviews the application of
“resilience” in studies of natural hazards, including floods, drought, and land degradation (single-hazard
studies) as well as studies that combine these hazards (combined studies) across different regions of Iran.

Materials and methods

This study utilized a conceptual research methodology, performing a systematic review of related
research documents published in Iran, such as journal articles, dissertations, and theses. The databases
used included the "Scientific Information Center of Academic Jihad (SID)", "Iran’s Research Institute of
Science and Information Technology (Irandoc)", "Information Bank of Iran's Publications (Magiran)",
"Knowledge Reference (Civilica)", and "Google Scholar". While previous studies have often examined
resilience within an established analytical framework (concept analysis), this study employed a
conceptual methodology aimed at representing knowledge and analyzing data from multiple disciplines.
This approach helps clarify meanings and expand operational definitions. The data were analyzed
thematically, enabling a more objective examination of resilience across various scientific fields.

Results and discussion

The first study on resilience in Iran was conducted in 1988 in a dissertation at Tarbiat Modares
University, and the concept appeared in articles in "Hakim Research Journal" in 2005. However,
resilience studies focusing on natural hazards, especially in rural areas of Iran, are relatively recent,
mostly emerging since the early 2010s. Based on the search criteria, 1,742 scientific documents were
identified, with 57 relevant articles included in the review. Most documents were found in "Google
Scholar," while the fewest were retrieved from "SID." The highest number of studies was conducted in
2017 (12 studies), and the lowest in 2012, 2021, and 2022 (one study each). Data from most studies were
analyzed using statistical tests with SPSS, PLS, and AMOS software, while ArcGIS was commonly used
for spatial data display and zoning to prioritize study areas. Most resilience studies focused on drought
(36.8%), while the fewest focused on land degradation (10.5%).

Conclusion

The results show that, in flood-related research, the social dimension (29.4%) received the most attention,
whereas the institutional dimension (20.6%) received the least. In drought research, the economic
dimension (35.4%) received the most attention, while the institutional dimension (16.7%) received the
least. In land degradation studies, the physical dimension (33.4%) was the most frequently examined,
with other dimensions receiving 22.2% of the focus. Overall, the physical dimension (30.8%) and social
dimension (20.5%) received the most attention. By identifying key resilience components, these findings
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can improve crisis management, reduce damages, and support the planning of development and
educational projects in Iran.
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Table 1. Dimensions of resilience (Abhas et al., 2012; FarzadBehtash et al., 2013; Rezaie, 2013; Ahmed, 2016)

It refers to the capacity of a community or local community to deal with and adapt to disturbances and changes, and
it adapts and covers the ability of communities to self-organize, regulate tensions, and increase their capacity for

Social

learning. This dimension of resilience refers to the demographic composition of the society from gender, age, race,

disability, social status related to the economy and social capital; Although it is difficult to express quantitatively the
social capital (which emerges from the sense of local communities and the ability of groups of citizens and their
sense of belonging to the place).
Broad interconnection at the macroeconomic level, people's job capacities according to the capacity of related
Economic institutions, the economic diversity of a society in various fields such as employment, the number of businesses and
the ability to take post-crisis measures, dynamism and economic diversity; Amount of income and property.
Reducing the vulnerability of built structures such as buildings and transportation systems, health facilities, the

Physical

Institutional

vulnerability of buildings to hazards, infrastructures and centers and vital arteries and access to roads in time Crisis
and supply lines after the crisis. In general, infrastructure resilience can be seen as the ability of a society to deal with
crisis and rebuild society.
The capacity of communities to reduce risk is defined by creating social organizational links within the community;

In a way, features related to reducing the risk of planning and experiencing previous accidents.
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Table 3. Known approaches in the field of natural hazard management (Cutter et al., 2000; McEntire et al., 2010; Adger, 2006)

rdin: Dimensions of . . . . .
Approach Subordinate Goal jensions o Methodology Planning model Major solution Centrality Action
approach interest
. . Reducing
T in, hanging an o . . . .
educ ne . . . . . Support and . Cha gmng a d vulnerability/enhancing ~ Reducing poverty and inequality
vulnerability; Socio-economic and  Analysis of social and improving social . S - .
Structural : . . attract .- capacity considering and increasing access to
Increase capacity demographic qualitative networks L conditions and . s
s participation race, ethnicity, gender, resources and facilities
Developmental and ability structures
. age and poverty
or community-
oriented I . Resili ( i
. ncreasing esilience (prevention. . .
approach Lo e o . o oy . L
PP Institutional Stability and Multidimensional, Quantitative and Commumty adaptability, preparation, reaction, Combined and corppreh ensive
o S . e oriented, o ) and based on sustainability and
(resilience) reversibility integrated qualitative . stability and leadership, recovery .
collaborative e adaptation
reversibility and recovery)
Technical Risk prevention/crisis Es;?]li]lilrs:]lrfe“wtzll“n1:(;gt:(§si:)enms,
. . Reduction of Physical and Technical and Command and knowledge, response and land use ap §
Physical science . 7 o . . . complete relocation of vulnerable
o, physical losses environmental quantitative control model behavior planning and detailed A .
Traditional . . communities, immediate
modification patterns of settlements .
approach or response, rescue and relief
support i . o . g
PP Central Technical Preventing Building architecture, building
- Increase . . . . knowledge, . . . - .
Engineering . Built environment Logical and rational command and - danger/increasing materials and detailed design of
resistance construction . S
control model methods resistance vital infrastructure

Table 4. and Fig. 1. Frequency of scientific documents related to the concept of resilience in the country's natural hazards in various databases

Magiran
Civilica ' 3.4%
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IranDoc
55%  6.6%

Google Scholar
53.6%

SID
30.9%

Data Base Frequency Frequency Percent
SID 103 5/9
Irandoc 415 23/8
Magiran 197 11/3
Civilica 91 52
Google Scholar 936 53/7
Total 1742 100
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The total number of documents
obtained in the mentioned
databases according to the specified
keywords: 1742 numbers

By studying the titles and abstracts of the
documents, 1335 documents were excluded |
due to the studies being urban or urban-rural,

repetitive or missing their full text.

v

Number of reviewed documents: 407

By studying the full text of the documents, 349
articles related to other hazards (earthquake,
diseases, etc.) were discarded.

A

\4

The number of documents
included in the research: 57

ole Sl s il fogai ¥ JSCi

Fig. 2. Flow Chart of Summarizing Scientific Document
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Table 5. Definitions of resilience

Background

Definition References

Mathematics and
Technology

Resilience is part of the analysis of sustainability in mathematics, and "stability" is a more inclusive concept than "resilience" in the field of
technology. Also, in the fields of mathematics and technology, the dynamic behavior of the system strives to return to equilibrium, that is, the rate
and speed of return generally emphasizes resistance, elasticity, path stability and the expansion of potential stability domains, and in these areas,
resilience is synonymous with elasticity. is also used.

Norris et al., 2008
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Background Definition References
Physics Resilience is usually defined as the work required to deform an elastic body to its elastic limit, divided by the volume of the body. Windle, 2010
It focuses on efficiency, controllability, stability, and predictability, all of which lead to safe design and optimal performance, and it also argues that
Engineering Sciences resilience is a measure of the speed at which a system can return to equilibrium after a disturbance. and the basis of this definition is that the system Pimm, 1984

Hazards (Floods)
Hazards (Drought)

Hazards (land destruction
(Desertification))

Hazards (Earthquake)

Ecology

Biodiversity

Psychology
Education

Social Sciences

Economical Science

Systematic Thinking

is near a single or global equilibrium condition.

Flood resilience is based on the three principles of the ability to absorb and cope, manage, direct and reorganize and reflect experiences in future
decisions and actions.

Drought resilience refers to the ability to anticipate, prepare for, and adapt to the anticipated consequences of drought conditions, particularly
prolonged or severe drought.

Resilience against damage and rapid recovery from disturbances and human activities

Earthquake resilience is defined as the ability of a system to reduce the chance of a shock, absorb the shock when it occurs, and recover quickly
afterwards.

Ecological resilience is related to "continuity", "adaptability”, "variability" and "unpredictability"; All characteristics accepted and approved by
people who have an evolutionary or developmental perspective.

It defines resilience as "a measure of the continuity of systems and their ability to absorb change and disruption as well as maintain the same
relationships between populations or state variables".

Essentially, this definition of resilience refers to the "maximum perturbation" that can be sustained without causing a change to an alternative steady
state; This means that resilience is the amount of disturbance that the system can withstand before the relationships within the system change
significantly.

The theory of "ecological resilience" envisions ecosystems as constantly changing and focuses on processes of renewal and reorganization rather
than stable states. This definition is quite different from the engineering idea of a single equilibrium and emphasizes change and adaptation.

The capacity of an ecosystem to maintain its function and biodiversity despite pressures from climate change

Resilience is defined as the process of adapting well in the face of adversity, trauma, tragedy, threats, or even significant sources of stress, which
means "bouncing back" from difficult and awkward experiences.

In the context of school and education, resilience is the ability to progress academically despite adverse conditions.

Resilience is seen as a factor that involves positive adaptation, with protective factors and assets that moderate risk factors and thereby reduce the
impact of risk on outcomes.

It has tried to create "a basis for a coherent and comprehensive formula of economic resilience". He defines resilience in terms of "post-disaster
conditions and response", which he distinguishes from "pre-disaster activities to reduce potential losses through mitigation".

In the context of systems thinking, resilience refers to a dynamic process that involves positive adaptation in the face of significant adversity.

Disse et al., 2020

Vetter, 2009

Council, 2014

Bruneau et al., 2003

Gunderson and Holling, 2002

Adger, 2006

Scheffer et al., 2001

Bereks, 2007

Brockerhoff et al., 2017

Zautra, 2009

Sutherland and Oswald, 2005

WHO, 2009

Rose, 2004

Luthar and Cicchetti, 2000
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Table 6. A summary of the results of studies conducted in different regions of Iran
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Study dimensions
Researchers Hazard Study area Study method Physical Economic Social Institutional
YadegariFar et al (2023) Drought Zahedan Using statistical tests v 4 v
Safaei et al (2022) Hybrid' Golpayegan Using statistical tests v v 4 v
KhakiFirouz et al (2022) Drought Sistan Using basic theory v v 4 v
Tavakoli et al (2022) Drought Kerman Using statistical tests v v 4 v
Saleh et al (2022) Drought Eshtehard Using factor analysis v 4 4 v
Asgari et al (2022) Des&i?ciion Ardabil Using statistical tests and SOAR analytical technique v
Estelagi et al (2021) Flood Lorestan Using GIS? and AHP? technique v v v v
ModudiArkhodi et al (2020) Flood Ghaeenat Using GIS and AHP technique v v v v
Jafari et al (2020) Hybrid Fareeman Future research method v
Babaei et al (2020) Flood North Rhorasan and Using statistical tests v 4 v v
Golestan
Jafari et al (2020) Drought Fasa Using statistical tests, factor an?lysis and ARAS and SWARA v
techniques
Ramezani and Khodapanah (2020) Drought Ajabshir Using statistical tests v v v v
Najafi Kani (2020) Hybrid Gouchan Using statistical tests and GIS v v v 4
Keykha (2020) Hybrid Sistan Using statistical tests v v v v
Khosravi Malamiri et al (2020) Hybrid Izeh Using statistical tests, factor analysis and structural equations 4 4 4 4
Sharifinia (2019) Flood Sari Use of FANP and WASPAS models 4
Nazari et al (1) (2019) Flood Gorgan Using statistical tests and GIS 4 4
Nazari et al (2) (2019) Flood Gorgan Using statistical tests and GIS 4
Taleshi and Seyedakhlaghi (2019) Drought Tehran and Semnan Using statistical tests 4
Ram?zka]zlazr;lirelﬁl(j:;ﬁ?(lgOI’Q) Drought Estahban Using statistical tests v 4
Pudine et al. (2019) Hybrid Zahedan Using statistical tests v 4
DawoodiRad et al (2019) Land‘ Markazi Using statistical tests v
Destruction
Noroozi (2019) Hybrid Brojn Using statistical tests v
Jahanshahi (2018) Hybrid Zahedan Using statistical tests and GIS v 4 v v
MirzaAli et al (2018) Flood Gorgan Using statistical tests v v v v
RezaeiMirquaid (2018) Flood Lali Using statistical tests and AHP technique v v v v
Awadpour et al (2018) DesI;ralT:tion Miami Using statistical tests v v v v
Imani and Mohammadi Mashkool Drought Ardabil Using statistical tests 4

(2018)

ailate )0 dluge £485 4 b Ol bl 25151 LS 5
@L:é\),i_?&l.c)llalwv

. é .. Y
o)lre Wiz (6 S el 9



VEY Y oyl V8 al>

Study dimensions
Researchers Hazard Study area Study method Physical Economicy Social Institutional
Awazpour et al. (2018) DesI;:l?(iion Miami Using statistical tests 4 v v v
SeidAkhlaghi and Talashi (2018) Drought Tehran and Semnan Using statistical tests v v v v
Nodehi (2017) Drought Darmian Using statistical tests 4 4
Gholami (2017) Flood Masuleh Using statistical tests v 4
JafariSirizi (2017) Drought Zarand Using statistical tests 4 v 4 v
RostamiEskandari (2017) Land‘ Semnan Using statistical tests and IMDPA model 4 v 4 v
Destruction
Khatibi (2017) Drought Iran Using RIAM! and FAHP? methods v v 4 v
Shayan et al (2017) Flood Zarindasht Using statistical tests v v 4 v
Veisi (2017) Hybrid Marivan Using statistical tests v 4 4 v
Talshi et al (2017) Hybrid Tehran and Semnan Using statistical tests v v v v
Anabestani et al (2017) Hybrid Faroog Using statistical tests, factor analysis, GIS and AHP technique v
Kazemi and Andalib (2017) Hybrid Tehran Using statistical tests and GIS v
Hajian (2017) Drought Chenaran Using statistical tests and SWOT model v
Mohammadi Mashkool (2017) Drought Ardabil Using statistical tests v
Karimpour (2016) Drought Saghez Using statistical tests v
Awazpour et al (2016) deslra::ciion Miami Using statistical tests v v v v
Safari (2015) Drought Fars Using the SPI index and statistical tests v 4
Dorostkar Golkhaili (2015) Flood Neka Using statistical tests v
Ghiasvand and AbdeShah (2015) Hybrid Iran Using the index of Jack Borman et al and the index of Brigoglio 4
Roknuddin Eftekhari et al (2014) Drought Isfahan Using statistical tests and factor analysis 4
Ramezanzade?zl(;;iit))oel and Badri Flood Mazandaran Using statistical tests and path analysis model 4 4
Sadeghlou anziZ(S)?J:)s iGheidari (1) Drought Ejrud Using statistical tests 4 v v v
Sadeghlou and SejasiGheidari (2) . The use of statistical tests and multi-criteria decision makin,
¢ (20 1J4) Hybrid Golestan model of Prometheus® ¢ d
Mousavi (2014) Drought Isfahan Using statistical tests v
Badri et al (2013) Flood Mazandaran Using statistical tests v
Mousavi (2013) Drought Isfahan Using statistical tests v
Ostowarlzdkhah (2012) Hybrid Iran Using library tools v v v 4
Salehi et al (2011) Flood Iran Use of library tools and models and frameworks provided v
Rafiean et al (2011) Hybrid Iran Using library tools v
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Fig. 3. Time line of various scientific documents related to resilience in hazards (Flood, drought and and degradation) based on four
dimensions (Economic, Social, Institutional and Physical)
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Table 7. and Fig. 4. Methods of studying the researches of the statistical population

% Statistical Tests
544%

Frequency
Study Method Frequency Percent
Using statistical tests 43 54/4
Qualitative methods (grounded
theory, document analysis, 5 6/3
library studies, etc.)

Multi-Criteria Decision 4 /1
Making Method (AHP)
Geographic Information

System (GIS) 8 1072

Factor Analysis 6 7/6

Using analytical indicators
(Brigoglio, SPI and 3 3/8
Prometheus)

Using analytical models 5 63
(SWOT, IMDPA, etc.)
Using other analytical

techniques (future research, 5 63

SOAR, FANP, WASPAS,
etc.)
Total 79 100
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Table 8. and Fig. 5. Scope of the studied researches

3
Flood 3 o
24.6% e
Hybrid
28.1%
Drought
36.8%

Lol 0l yo toled 4 # IS

Hazard Frequency Frequency Percent
Flood 14 24/6
Drought 21 36/8
Land Destruction 6 10/5
Hybrid 16 28/1
Total 57 100
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Table 9. and Fig. 6. Studied Indicators in The Statistical Population

Physical Institutional
24.2% 20.7%
Economic
Social 29.0%
26.2%
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Index Frequency Frequency Percent
Economic 42 29
Social 38 26/2
Physical 35 24/2
Institutional 30 20/7
Total 145 100
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Table 10. and Fig. 7. Importance of dimensions of risk resilience studies based on four dimensions

Hazard Flood | Drought Land Destruction [ Hybrid
Resilience Frequenc: Frequenc Frequenc Frequenc
Dimensions Frequency Pgrcent Y Frequency Peci"c ent Y Frequency Peg'cent ' Frequency Pgrcent Y
Physical 9 26/5 9 18/7 6 33/4 12 30/8
Economic 8 23/5 17 35/4 4 22/2 10 25/6
Social 10 29/4 14 29/2 4 22/2 8 20/5
Institutional 7 20/6 8 16/7 4 22/2 9 23/1
Total 34 100 [ 48 100 | 18 100 39 100
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16.7% 18.7% nstitutiona Physical
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Socwl Economic Social
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Drought Flood
lns;i3tult:/0nal Physical Institutional Physical
. o 0
A 30.8% 22.2% 33.4%
Social Social
20.5% Economic 22.2% Economic
25.6% 22.2%
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