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Urbanization and excessive expansion of cities have caused the
destruction of natural habitats and encroachment on their privacy. In
response to this human pressure, nature and its elements react in the form
of natural hazards. One of these dangers of floods is the strong currents
of rivers that cause heavy damages to cities every year. This is applied
research, which was carried out with a descriptive-analytical method
based on library information and official statistics of the country. The
study area of this research is the neighborhoods of district one of Tehran
Municipality. The indices were descaled by the fuzzy method and then
analyzed using the GWR method. The results obtained in terms of the
final index of resilience showed that 30% of the neighborhoods had high
resilience and 15% had very high resilience. 22% of the neighborhoods
had medium resilience. Among the neighborhoods with moderate
resilience, Golha, Tajrish and Zafaranieh were affected by the river. Also,
exactly like the number of neighborhoods located in the category with
high resilience, 30% of the neighborhoods were also in the category with
low resilience. Most of these neighborhoods are located in the north-
eastern half of the district.
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Extended Abstract

Introduction

Flood is one of these dangers that cause heavy
damage to cities every year. When a flood
occurs, it is obvious that people who are weaker
from a socio-economic point of view are more
affected by these risks and will be able to
recover in a much longer time.

Methodology

The present study is an applied research in terms
of its purpose, which was conducted with a
descriptive-analytical method based on library
information and official statistics of the country.
The indicators of this study were selected from
various sources such as Latin articles related to
the subject. The indicators used in this study
were selected in such a way that they cover the
three main dimensions of resilience (socio-
economic, access to facilities and infrastructure,
and physical). The study area of this study is the
neighborhoods of district 1 of Tehran
Municipality.

Results and Discussion

The resilience status of neighborhoods on
district 1 of Tehran against flooding in the socio-
economic index indicated that the two
neighborhoods of Tajrish and Evin have the
lowest level of resilience. This is while the two
rivers Golabdare and Darband affect these two
neighborhoods. In other words, these two
neighborhoods, in addition to weak socio-
economic resilience, are also located in the
vicinity of a source of danger, which makes it
important to address them as a priority. The next
category was for neighborhoods with low
resilience. The largest number of neighborhoods
(37 percent) fell into this category. Most of these
neighborhoods were located in the eastern half
of the district. Among these neighborhoods, four
neighborhoods, Darabad, Golha, Azgol, and
Zafaraniyeh, are given higher priority for
treatment due to the river passing through them.
The neighborhoods with medium resilience
status are mainly located between the
Golabdarreh and Darabad rivers, and except for

the Darakeh neighborhood, which is crossed by
the Darband river, the others are not affected by
the river. The highest level of resilience was in
the first priority neighborhoods of Farmanieh,
Chizar, Jamaran, Mahmoudieh, and Velenjak,
and in the second priority neighborhoods of
Araj, Imamzadeh Qasem, and Kohsar. In other
words, 30 percent of the neighborhoods were in
a good condition.

Also, the results regarding the physical index
showed that nearly half of the neighborhoods
(41 percent of them) were in the medium
resilience category. These neighborhoods were
present almost throughout the region and no
particular spatial density was observed in their
distribution. Among the neighborhoods in the
medium resilience category, Araj, Azgol, and
Darabad were affected by the Darabad river.
Another 37 percent had poor resilience (33
percent had low resilience and 4 percent had
very low resilience). Most of the low-resilience
neighborhoods are located between the
Golabdare and Darabad rivers. In this category
(low-resilience neighborhoods), Tajrish and
Darakeh were the crossing points of the
Golabdare and Darband rivers, respectively.
Only 22 percent of the neighborhoods had
adequate resilience. Interestingly, no rivers
passed through these neighborhoods, and only
the neighborhoods of Hekmat and Qaytariyeh
(with high resilience) and Bagh Ferdows (with
very high resilience) were in the vicinity of the
Golabdare river. Considering the above, it was
determined that neighborhoods with poor
resilience were more at risk of flooding.

The spatial status of resilience in the index of
access to facilities and infrastructure indicated
that most neighborhoods had a good resilience
status. Overall, 55 percent of neighborhoods
were in the high (22 percent) and very high (33
percent) resilience categories. Only two
neighborhoods (7 percent), Mahallati Township
in the east and Kohsar in the westernmost part of
the district, had very low resilience. Most of the
low-resilience neighborhoods are located in the
northern half of the district, between the
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Golabdarren and Darabad rivers. It is
noteworthy that neighborhoods with the same
resilience status are located next to each other.
This applies to both high- and low-resilience
neighborhoods. However, even if neighboring
neighborhoods do not have the same resilience
status, they are generally close in resilience to
each other. This is most evident in the
neighborhoods in the northern and southern
halves of the region, especially in its west. The
rivers passing through the region mainly pass
through neighborhoods with good resilience,
and among neighborhoods with poor resilience,
only Darakeh neighborhood (with low
resilience) and Darabad (with medium
resilience) were affected by the river.

Based on the results obtained in the final index,
it can be said that the majority of neighborhoods
(45 percent) fall into the category of high and
very high resilience. Geographically, the
aforementioned neighborhoods start from the
southern half of the eastern region (Azgol) and
extend continuously to the center of the region
(Hekmat and Qaytariyeh). Although the
neighborhoods of Bagh Ferdows, Mahmoudieh,
and Velenjak are also considered part of this
category, they are not geographically adjacent to
other neighborhoods in this category. In terms of
a more detailed analysis, 30% of the
neighborhoods had high resilience and 15% had
very high resilience. 22% of the neighborhoods
had medium resilience. Among them, the
neighborhoods of Golha, Tajrish and Zafaranieh
were affected by the river. Just as many
neighborhoods were in the high resilience
category, 30 percent of the neighborhoods were
in the low resilience category. Most of these
neighborhoods were located in the northeastern
half of the region. The neighborhoods of
Niavaran and Darband in the center, as well as
Darakeh and Kohsar in the far west, also fell into
this category. In this category, the
neighborhoods of Darabad and Darakeh were
also affected by the river. The Evin
neighborhood in the west of the region was also
considered the only neighborhood with very low

resilience. Parts of this neighborhood are also
the crossing point of the Darband river.

The results of the GWR model indicate that the
output of the model parameters confirms the
desired prediction of the existence of a
relationship between the independent variables
and the dependent variable to a high degree. The
most important values here are the Adjusted R2
value, which in fact indicates the goodness and
accuracy of the model used. The closer this
value is to the number (1), the better the
descriptive variables used are able to explain the
changes in the dependent variable. Thus, the
physical sub-index has the highest impact,
followed by the socio-economic sub-indexes
and access to facilities and infrastructure.
Meanwhile, considering the coefficient close to
the average R2 in the total result of all three
indicators, it can be said that the final index
obtained had a great impact on the level of
resilience of the residents of the studied
neighborhoods. The Sigma index represents the
standard deviation of the residuals, and its
smaller size indicates the superiority of the
model. As is clear, in this section, all the indices
are in a very favorable condition according to the
previous order.

Conclusion

According to the results, out of the 27
neighborhoods studied, 12 (nearly half of them)
were affected by the river. Among the
aforementioned neighborhoods, five
neighborhoods were in an unfavorable condition
in all dimensions of resilience (socio-economic,
access to facilities and infrastructure, physical).
Thus, their resilience status was not more than
average in any of the dimensions and even the
final resilience index. These five neighborhoods
are Naft and Darabad in the east and Darband,
Evin and Darakeh in the western half of the
region. In these neighborhoods, Darabad, Evin
and Darakeh neighborhoods have the most
unfavorable resilience status. Among the
neighborhoods that were not affected by the
river, Golab Darreh and Shahrak Mabhallati
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neighborhoods had the worst resilience status.
According to the above, it can be said that the
resilience status of neighborhoods that are not
adjacent to the river is much better than the
neighborhoods that are adjacent to the river. This
highlights the need to pay more attention to
neighborhoods along rivers, because these
neighborhoods are more at risk than other
neighborhoods and at the same time have a
lower resilience status. In the final resilience
index, it can be said that the majority of

References

1. Abdi, K., Kamyabi, S. s & Zand Moghaddam,
M. R. (2019). Integrated Assessment of
Vulnerability, Resiliency and Spatial Risk
against Flooding in Sari City. Physical
Geography Research, 51(3), 431-445. [In
Persian].

2. Afsari, R., & Shahsavary, M. S. (2023).
Spatial analysis of resilience against natural
hazards with an emphasis on floods The Case
study of districts of district one of Tehran
city. Geographical Urban Planning Research
(GUPR), 10(4), 119-133. [In Persian].

3. Afsari, R., Nazari-Sharabian, M., Hosseini,
A., & Karakouzian, M. (2024a). Projected
Climate Change impacts on the number of
dry and very heavy precipitation days by
Century’s end: a case study of Iran’s
metropolises. Water, 16(16), 2226.

4. Afsari, R., Nazari-Sharabian, M., Hosseini,
A., & Karakouzian, M. (2024b). A CMIP6
Multi-Model Analysis of the Impact of
Climate Change on Severe Meteorological
Droughts  through  Multiple  Drought
Indices—Case Study of Iran’s Metropolises.
Water, 16(5), 711.

5. Ahmad Shah, A., Ye, J., Abid, M., Khan, J.,
& Amir, S.M. (2018). Flood hazards:
household vulnerability and resilience in
disaster-prone  districts  of  Khyber
Pakhtunkhwa province, Pakistan, Natural
Hazard, 93(1), 147-165.

6. Azar, A., Sharifi, R., & Panahi A. (2014).
Reducing flood damage by determining the
boundaries and bed of the Mehranroud in

neighborhoods (45 percent) are in the high and
very high resilience category. Geographically,
the aforementioned neighborhoods start from
the southern half of the eastern part of the region
(Azgol) and extend continuously to the center of
the region (Hekmat and Qaytariyeh). Although
the neighborhoods of Bagh Ferdows,
Mahmoudieh, and Velenjak are also considered
to be in this category, they are not
geographically adjacent to other neighborhoods
in this category.

Tabriz. Journal of Rescue and Relife, 6(2),
96-103. [In Persian].

7. Bahrami, F., Alehashemi, A., & Motedayen,
H. (2019). Urban Rivers and Resilience
Thinking in the Face of Flood Disturbance,
The Resilience Planning of the Kan River.
MANZAR, the Scientific Journal of
landscape, 11(47), 60-73. [In Persian].

8. Behrouzi, H., Zand Moghadam, M.R., &
Kamewa, S. (2023). Analysis of the spatial
distribution of the city's resilience to natural
hazards with emphasis on flooding (Case
study: Ghaemshahr city), Journal of Physical
Geography, 14(356, 67-85. [In Persian].

9. Bigi, V., Comino, E., Fontana, M., Pezzoli,
A., & Rosso, M. (2021). Flood Vulnerability
Analysis in Urban  Context: A
Socioeconomic Sub-Indicators Overview,
Climate, 9(1), 1-18.

10.Cerbaro, M., Morse, S., Murphy, R,
Middlemiss, S., & Michelakis, D. (2022).
Assessing urban vulnerability to flooding: A
framework to measure resilience using
remote sensing approaches, Sustainability,
14(4), 1-22.

11.Desouza, K., & Flanery, T. (2013).
Designing, planning, and managing resilient
cities: A conceptual framework, Journal of
Cities, 35(10), 89-99.

12.Do Ceu Almeida, M., Joao Tekhado, M.,
Morais, M., Barreiro, J., & Lopes, R. (2020).
Urban resilience to flooding: triangulation of
methods for hazard identification in urban
areas, Journal of Sustainability, 12(6), 1-18.

13.Esmaeili Alavijeh, E., Karimi, S., & Sadat
Alavipour, F.  (2020). Vulnerability


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

03iyl slayaui jlail iy aalilng

Future Cities Vision

journal of Future Cities vision

Winter 2024. Vol 5. Issue 19

ISSN (Print): 2783-0780- ISSN (Online): 2783-0780
Journal Homepage: https://www.jvfc.ir/

assessment of urban areas against flooding
with fuzzy logic (case study: Tehran region
22), Journal of Science, Technology and
Environment, 22(3), 349-361. [In Persian].

14.Farzad Behtash, M.R., Pir Babaei, M.T.,
Keynejad, M.A., & Agha Babaei, M.T.
(2012). Explaining the dimensions and
components of resilience of Islamic cities,
Journal of Iranian Islamic City Studies, 3(9),
113-121. [In Persian].

15.Ghahroudi Tali, M., Majidi Heravi, A., &
Abdoli, E. (2016). Vulnerability of Urban
Flooding Case Study: Tehran, Darake to
Kan. Journal of  Geography and
Environmental Hazards, 5(1), 21-36. [In
Persian].

16.Habibi, N., Masnavi, M., &
Malekmohamadi, B. (2018). Ecological
Landscape Design of Urban Rivers with
emphasis on Run - Off Water Control (Case
study: Ziyarat Gorgan river). Journal of
Environmental Studies, 43(4), 609-629. [In
Persian].

17.Haily Erena, S., & Worku, H. (2019). Urban
flood vulnerability assessments: the case of
Dire Dawa city, Ethiopia, Natural Hazard,
97(1), 1-22.

18.Hataminejad, H., Atashafrooz, N., & Arvin
M. (2017). Flood hazard zonation using
multi-criteria analysis and GIS (case study:
Izeh  Township). Journal of Disaster
Prevention Management Knowledge, 7(2),
44-57. [In Persian].

19.Heinzlef, C., Becue,V., & Serre, D. (2020).
A spatial decision support system for
enhancing resilience to floods: bridging
resilience modelling and geovisualization
techniques, Journal of Natural Hazards and
Earth System, 20(4), 1049-1068.

20.Hosseini, A. , Javaherjood, M. H. and
Heidari, A. (2024). Analysis of determinants
of urban resilience to water crisis in small
cities: The case of Kabudarahang City.
Geographical Urban Planning Research
(GUPR), 12(2), 1-23. [In Persian].

21.Hosseini, A. , Yadala Nia, H. , Mohammadi,
M. and Shekari, S. (2020). Analysis of Social
Resilience based on Social Capital Indicators
in Tehran. Sustainable city, 3(1), 19-39. [In
Persian].

22.Islamian, S., & Sabzevari, Y. (2023).
Flooding and Resilience: A Review Study,
Journal of Soil and Water Resources
Conservation, 1(12), 137-150. [In Persian].

23.Karrasch, L., Restemeyer, B., & Klenke, T.
(2021). The Flood Resilience Rose: A
management tool to promote transformation
towards flood resilience. Journal of Flood
Risk Management, 14(3), 1-16.

24 Jalili Sadrabad, S., Zabetian taraghi, E., &
Moradi P. (2023). Providing a suggested
model of resilience in urban and extra-urban
development plans, Journal of Disaster
Prevention Management Knowledge, 13(1),
35-49. [In Persian].

25.Ketabchi, A., & Rasaeipour, M. (2018).
Urban Resilience: Presenting a Conceptual
Model of Urban Planning and Management,
Journal of Architecture, 1(1), 1-10. [In
Persian].

26.Khaledi, S., Ghahroudi Tali, M. &
Farahmand, G. (2021). Measuring and
Evaluating the Resilience of Urban Areas
Against Urban Flooding (Case Study: Urmia
City).  Sustainable  Development  of
Geographical Environment, 2(3), 169-182.
[In Persian].

27.Kubal, C., Haase, D., Meyer, V., & Scheuer,
S. (2009). Integrated urban flood risk
assessment — adapting a multicriteria
approach to a city. Journal of Natural
Hazards and Earth System Sciences, 9(6),
1881-1895.

28.Lavagnoli Moriera, L., Madruga de Brito,
Mariana.,, & Kobiyama, M. (2021). A
systematic review and future prospects of
flood vulnerability indices, Natural Hazards
and Earth System Sciences, 21 (5), 1513-
1530.

29.Madruga de Brito, M., Evers, M., & Delos
Santos Almoradie, A. (2018). Participatory
flood vulnerability assessment: a multi-
criteria  approach, Hydrology  and
EarthSystem Sciences, 22 (1), 373-390.

30.Mir Asadollahi, S. S., Motavali, S., & Janbaz
Ghobadi, G.R. (2020). Resilience analysis of
urban settlements against the flood with
emphasis on Social and economic indicators
Case study: (Gorgan city). Journal Applied


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

03iyl slayaui jlail iy aalilng

Future Cities Vision

journal of Future Cities vision

Winter 2024. Vol 5. Issue 19

ISSN (Print): 2783-0780- ISSN (Online): 2783-0780
Journal Homepage: https://www.jvfc.ir/

—
&) =
=

Jouma of Future Cities Vision

Research in Geographical Science, 20(59),
137-155. [In Persian].

31.Motaki, Z. & Movaghar, F. (2020). A
Theoretical Framework for Place-Based
Resilience to Disaster Case Study: Tajrish
Flood 1987, Tehran, Iran. Emergency
Management, 8(2), 61-75. [In Persian].

32.Najafi, E., & Karimi Kerdabadi, M. (2020).
Flood Risk Evaluation and Zoning using with
AHP-Fuzzy  Combined Model  with
Emphasis on Urban Safety (Case Study:
Region 1 of Tehran Municipality). Journal of
Geography and Environmental Hazards,
9(2), 43-60. [In Persian]

33.Norouzi Tiula, R., & Binai, Y. (2018).
Vulnerability ~ mapping of  Tehran
metropolitan area using a hybrid model
FUZZY_AHP. Researches in Earth Sciences,
9(3), 35-50. [In Persian].

34.Nasrolahi Niya, A., Moomeni, M., Saberi,
H., & Ahmadi, F. (2021). Evaluation of
Resilience and its Components against
Natural Hazards Case Study: llam City.
Sustainable city, 4(1), 105-123. [In Persian].

35.Parvari, A.R., Ziari, K., & Yazdani, S.
(2024). Analysis and evaluation of urban
resilience dimensions in the face of floods
(case study: Khorramrod River,
Khorramabad city), Journal of Geographical
Studies of Mountainous Areas, 4(1), 37-68.
[In Persian].

36.Rajaei, S. A., Mansourian, H., & Soltani, M.
(2021). Spatial analysis of urban resilience
against earthquakes Case study: Region 1 of
Tehran. Sustainable city, 4(1), 1-13. [In
Persian].

37.Sharifinia, Z. (2019). Assessing the Social
Resilience of Rural Areas against Flooding
using FANP and WASPAS Models (Case
Study: Chardange District of Sari County).
Journal of Geography and Environmental
Hazards, 8(2), 1-26. [In Persian].

38.Spielman, S., Tuccillo, J., Folch, D.,
Schweikert, A., Davies, R., Wood, N., &
Tate, E. (2020). Evaluating social
vulnerability indicators: Criteria and their
application to the social vulnerability index,
Natural Hazards, 100(3), 417-436.

39.Tehran  Municipality Information and
Communication Technology Organization

(2011). Tehran Metropolitan Atlas, Tehran:
Publication of Tehran  Municipality
Information and Communication
Technology Organization. [In Persian].

40.Tehran Urban Observatory, University of
Tehran and Deputy of Urban Planning and
Architecture, Tehran Municipality (2017).
Tehran City Sustainability Atlas: Assessing
Urban Sustainability in Tehran Metropolitan
Area. Tehran: Information and
Communication Technology Organization,
Tehran Municipality. [In Persian].

41.Townend, I.H., French, J.R., Nicholls, R.J.,
Brown, S., Carpenter, S., Haigh, 1.D., Hill,
C.T., Lazarus, E., Penning-Rowsell, E.C.,
Thompson, C.E.L., & Tompkins, E.I. (2021).
Operationalising coastal resilience to flood
and erosion hazard: A demonstration for
England, Journal of Science of the Total
Environment, 783(25), 1-16.

42.Usman Kaogje, I., Zulkarnain Abdul Rahman,
M., Idris, N. H., Azahari Razak, K., Nurul
Mardiah Wan Mohd Rani, W., Tam, T. H., &
Radhie Mohd Salleh, M. (2021). Physical
Flood Vulnerability Assessment using
Geospatial Indicator-Based Approach and
Participatory Analytical, Water, 13(1786),
1-22.

43.Xu, W., Cong, J., Proverbs, D., & Zhang, L.
(2021). An evaluation of urban resilience to
flooding, Journal of Water, 13(15), 1-20.

44. Xu, W., Yu, Q., & Proverbs, D. (2023).
Evaluation of factors found to influence
urban flood resilience in China, Journal of
Water, 15(10), 20-40.

45.Yousefi, H., Noorollahi, Y., Soltani, K. and
Javadzadeh, Z. (2014). The Management
Strategies to Reduce the Vulnerability of
Flood in Tehran (Case Study: District 1 and
3). Journal of Ecohydrology, 1(3), 181-193.
[In Persian].

46.Zayyari, K., Ebrahimipoor, M., Pourjafar, M.
R., & salehi, E. (2020). Explaining Strategies
for Increasing Physical Resilience against
Flood Case Study: Cheshmeh Kile River,
Tonekabon River. Sustainable city, 3(1), 89-
105. [In Persian].

47.Zhang, H., Yang, J., Li, L., Shen, D., Wei, G,
Khan, H., & Ding, S. (2021). Measuring the
resilience to floods: A comparative analysis


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

journal of Future Cities vision

Winter 2024. Vol 5. Issue 19
ISSN (Print): 2783-0780- ISSN (Online): 2783-0780
Journal Homepage: https://www.jvfc.ir/

03iyl slayaui jlail iy aalilng

Future Cities Vision

of key flood control cities in China, 48.Zhu, H., & Liu, F. (2021). A Group-decision-
International Journal of Disaster risk making framework for evaluating urban
Reduction, 59(10), 1-8. flood resilience: A case study in Yangtze

river, Journal of Sustainability, 13(2), 1-16.


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

0T (5o yis 3100 k> dolibiad

www.jvfc.ir
VP ¥ 300 c(13) (o1l ¢p gm0 o i3 0,39
\—\A a0

o2l slayads jlail aiy aalilng

Future Cities Vision

Wl 0 b0 2l 5 33 5557l (LS Julxd
Ol yow SO ddlaio Olloxo 350 y g0 aaflle

Y olyl eyt 3] o BIRAEIS (Ll pk 0USUWEID ¢ G 39 ydoli g (Slanl GLd sk 0955 ¢ JLuli]S 1S poed ASj
RUTIER YRR TSR O+ V| JEVRY R USE-+ iy S TRV Y] LV e | Wt [y W-| JE TSP SCIPL| WVe) I PR Y| vy Y
Ol I8 (Ol A8 BN Ll i 0aSUIS (3240l g (Fwl (Sl 3 9,5 5 lualild 1 S (o
Ol eyl e eyl o DI (Ll pas 0SS ¢ 32 90l 1 g (Sl (GLdlsx 8945 ¢ 6 58D 15 )l gamnbornd Lo Moo

A IR TALEIFIVR P PR Y 2% JRL VAV RO I P

oS

oaud Bl (15 (oo jlloniar 5 (om0l 5 55 Csls o eud s Iyl (95508 g (Sl phead 0950
S 0 g0 31y 355 el S s Sl B 33 o poli 5 Cung il e ) 4 Gl 3
~O s el 319 sl Al 52 45 Wil oo 0,5 39 (liib o LA g, wy il S L o BOluw Wl bk o 51
o — o b3 45 Gl 5325 o g5 b i 1 Sl B i U & (i 510
— loinl am dur 3 pade Vol 3dod (il 43 Conl i85 0Ll 49uiS comy g1y lol 9 SIS OLelb] 5 (o
Sl oy pr gl (a8 LS A) LA L5 9 OUKL! & (ow piawd g (s L F) (0 (a3 W0 A) (g3l
vy & B adlh il 0 ol sd (6418 s S alllaio Ollore a5 (] axdllae 3y90 03g9uwe Cawl bl B3]
2l (a3 LS dinej 53 buel Cawd @y gl WS 418 oy 2 390 CWR (i 51 03lisen! b g 9 (woliln o (5318
2, VY L0399 3L 5 Hlew (5591 GU (61,10 3uoy3 10 9 3L (559l (61,15 Cillome wuoyd Yo oS 391 o Sl (5,9l
4 85 . Wdgy aild g, wili Codd awl b ) g (Wi 30 (BJS Olle (e (] 51 a3 Jawgie (5591 OU (gl,l5 Cillxe
o) 5510068 )5 o0 4158 o5 (5591 GU U diwd 53 jui Olloee daoyd Yo Bl (559] Gl L dwd 45 aBly il dlasi wiilo
Ailoans 231y adlaio (§ g (Jlowd dowi 43 Ollowe

IR e S ddlate e GWR' g cllas 0)bl5es o 5,5l ¢ olb jluilpuies 1608 15509

saeed.zanganeh@ut.ac.ir :olslse Jgiuws -


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

dodbo

(o) 3 ool Syt (A5 e ol sl 0392 95 4 9 (S938l59) 5y b (i od oylgen 3T sl Sl 5
00 SRS Sl p oddas (S55leST Cllos Dl (nl o Conl AL (£ pd Cuner 5 55 lie dgp
S (Dl Jaw £489 u‘;.ub ol 3l GO (PR ) Sen g (dodyl cn)o)hy (spd slaailiag, ales
ol odls g b s s (sloojlw coly &y glonsie (slac,lus jox coge Al o b oy ol b oo
Jo 0,l50 41> (95,0 48 0ad o ¢ j (oBU Gl lud (e3gmo yuw LT ALBIS amd 93 b .l o3 )S
Dg 3990 Lol jloe 10 (lgi o ddiar a5 a3 Cuxbly pl S0 g ol)S &8lg 4 1) 055 (gl ¢ Jow dliio alad
S b s (VFVIYAS (o) g0l sl )aly gals |y ol e g )b b slaelo b ase8 b asly
@l 3 oylel Slellbl g 590 51 iomm diblyis ] Sz 9 oluebl pis 4 basye (cdm L porde S5 Lol
b)) s sblie > (Kubal et al, 2009:1884)ule 0 i (o ymol w1 JSiio S5 a0 1)y Juwo
i (oolasl 5 el Gl oS 5 )0 Ugamo Juww o Julos g 4 i 15 conl 38500 il 59 e ylas
5 dougle Lelawl)orul (opSoslul BB Jbo i ooluasdl clacs,lus b)) )3 Tase bl wgi o o]
(PO oS

2 Sl &S Wby cagal ) T sy o Glojls anb bl ) (36 Gl S5e il sl
3 b slacuabd pac g Sl b dblia (ol 0aiiS lgnal (63,S09) lgie 4 (eIl cily 45T L
Karrasch et al, )sg—s o 43,5 Jlai )5 ¢ phical Siul3bl g o) 5l odliiwl mais ( oloa ¢ o oy
(Zhang et al, 2021:1)ss 3yme Li5 Bl pl&in (65,0 3,8 331w g i baly 5 cow Ll
Sy )b Gl o 4 sy 13 e sdlg, I b5k g Bllal iole LUlE Glgie 4 o g pslols
w2d e Bblie )3 (6)lub I cles g (b Slibbre SIS L)l Gl 1) (SlodyuS (ogrie lidlo 9
laags gyl b dpalge 1 (60 (6y9lol &5 Sl 3 o394 {(d0 Ceu Almeida et al, 2020:2) x5 -
pEycde (Y Y e g ) D9 oo i ym5 oa] )3 (590681 g oolaidl ¢ clainl slel > Ul
Sy S Sy Copde SlasBliul sy o] Cute glacio b g porie ol Sl odlitl drgi LB )38
BB S yeio 4 1L (650l poghe liol Gan cpl & ey sl el 0305 Fy Slles Sygo 4 (wwgalo
(Lo oo yudss) ot slapiam (5y9l0l (3,5 5 (Heinzlef et al, 2020:1049) 555 a5 ¢ pSojll
drwgi g Cumon UL ST o @ s dles 5 olpl sl o ilS .(Townend et al, 20212)).,5(_5.9
sl Byl cnl el Gl 200 (sladigy Ll g 4o At pdycaal Sl ol il )0 (s rb 0358
ol el (6905 10 g O 512U kel 53 630 (55 B Il 5 e Ol o e (slodyml) dags
Sl Gl bl Ll b g ol a5 Ol ol wlio cnpdb coptn oS b (olpl 1 039 4 5l

Sl e 53 2t Yo ol Sloar GBS cpmoges 13 9 18l oo ST Lo V0 (el dete Sl lojlis (sblly (g pdyplas (ialS a8 e (St szl
3,5 (Y2 0=Y10) Sa () wozyle Getile I3l cl ) Gugead 4 VN0 Jlo Gojlo VA )3 ol )9S


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

¥ O e S it Sllore 16350 alllan lls 0 )bolks plyy ) (S psloli gl oo [ o))San 5 (S s 43535

ailaio (Afsari et al, 2024a: 2; Afsari et al, 2024D: 3) s,ls couenl o)l olpon 4 1y ot by il
el Jlads (ela yiso ) ddlaie ol 31 41,8 005 jusul asgs s b 1 9 s e Jlod Caoud 13
$9) 3 Sarer oS e g Sl lajlo g colo jud g conl @Bl (038 5l Jlod sl o 4
LDOAVIYAY () Ken g (g )bl drwgr diyys 4S8l bgysee

pie Cll SUsS Clea I calisie (laogS’ g 4 03— 395 (g2 sk ()les | )l 0 S 4 adate ()
ul...w‘ J.._m u)).»)l..f).n Cs] )5.) 4 ‘n)U (\;/\\ch\i ‘dalﬂa)f u"-’; 9 u.a:u)w‘ 03)91 W_ml).e 1) w] 9 dxwgi
& 0 9 W Jlw ole 3y p)lon 0 &S o ol Lo JLw YO 90 & bayye (im0 Juw) ol
1) 295 ol 55 Yoo a8 clasgS ay by )13 des 13l cou |y o] Blbl g 20 liue g o T 40y g 0,08
5 b 5l a) g o,lS bl cladsgs b cygle Jus 4 03game (pk(FEIYAN (350 o (Sio)aidly cuwd
5 Cawydl (o100 400 9 WD) may> A b D)lg 5 (68 st (WSume (WS 15 s 09 UL o loge sl o )38l
255835 5 Sl 5 G35 6L (2 pm0 53 5 ol b | ki sloolls 585 oISl 1503 s3I s
Cawd b sy 4 ¢ 48 o 185 1y i)l Jeols O wilaie ol slaailisg, (YFAYAD (Ko 9 U
Ll 51 sl (630 (odgione Canus & Bias 35 dllaie (1l slo fsuns 5 dilidg) ogos Can wbijlu o Jiiio
o] oo o g 48,5 )15 (5,55 3,90 o Jruo 5 aildg) yiy sl ol ddlaio (] 5 (o IS 2,1 &S
sagh)l g9 Coge ) 9 A% 13U (6y9ee Jrma g SB3g) amb @) 2 Slgi o0 £9d90 (] sl 4Bl talS
(Y ol bt Glbls)l g alelbl (g)5kd lojlu)ails 3)ls 1) (5wl s slTe s was (5)LS,

S Sl
123,59, 9 b 4yl

Syl g (6 pdacamsl il g 455 4y 5t )l bl e oaimd i il 5 Slilas )50 )3 drsgs Sl
Gla il b ablia gl LIS 5,500, Sl e oy sl Coppto 4 ol &S |y el dnols )3 55) b
dej 2 6 ik g 2655l (Sl @yl o L elerl Bl b LUl sl elg 5 Adl ol
So b pgrie S lgis 4 o5 & cpl gl 4 syl ojgpel IVVNFEN ((glguned 5 (g pmdl) )]s oy 3]
byl ablio malie L (5)5lob (AVAYAR () San 5 (6b5)09 0 4B Ld S5 0ged lgis 4 9 (o iy
ag2lse ) (g s Siasl g oylid b ablie ol olgn L ooy )S (Ul Glsisar gpsleol ool ke (Ulg5
QRS S 5 eedtins adgl (Solol Jold gdge cnl 250 ok ame g (sl (sloizl Slgos s |
Sy 4 45 205 oy oosie & gl o lgis 4 (6)5lol adlS IS b 4y b e 0ai] gl lus b
ol pe NUNTA (02 5 g ]S 1y B3 (o oo 5 glgw slapisn 9 e (oloi L Sl
oily Jolro (6ygl il sl g gl plp 3 Caaglie lp bl (gylol (VINYAR ) Ken
gl awl odd xe 25yl g (6 piucutS b ¢ SlutS Cuols @alS ol csl Kiayd ,> el ReESIlIENCY
S5 1) 3990 9 e ) 5Lo wgy cnl 5l 9315 UL aw ol @ (o) b gl Sl 4 CtS3L > (onen 5

FANY Y () 5 (555 02) 8 o w2l 3


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

199U (g end (552 540l

Lo g (Seid lopis 4 ool 9 (2] gt a8 Sln L ablio 4y 1006 Loyl ol 2 (60 g52)200 0
(hlSer 5 alllpai)lis e 488 pla 0 slols widl pLailbgnd gl (Sa5) i Jtals
028 oS S g9y S A 38 &Sl al o ()50l el iyt sl (VYN
5 by 2% & pario Ll ang L 48 e 1y ojlal ol pdycbllan] B > gyl o
S5 @l giyaeliy 5 (MO () K 5 iligs ol 8)asl ansly sllasl cuild 5 o0Kles cdawgi (sladol
g b Copte g (b csiytaliy Jolpo b dges mads o] (ool 0k53lo clinl 0 1y joed oo sollb
Jol (S5a8 05> it olainl g (058 (sboojo> 4y o LB sl ol o 0 UL )3 0,5 &9 (6 iy
09> (molis @iy g Ghilon Gly S il 51 4Bl lojl (glde gomme) Wil b g (polie) (So36 e
5 S)eel bl aposay 43,5 090 locdled 5 laglojls w3l Joli i (elaal ojg> ool 10 (slajye
b Jolss 5> (hol sja iy ol o 0008 gl 4y 3 5SUsS slipl g Jolas (V) S5 55 (FATAY y0 Sl
ol Bse g b Sl (gl 1y ol by g odndis b 4 (S5 &8 A8 culin |y (glie gaoms b Al g0 S01S,
Sl g 5 sy £55 5 Algie s &y 0 3l Slodo Cunl oo S 51 & w55 olod 3551wl
i) Jlasl il o ol S S b g o Glizh 51 e o SIBb L g (o3l (31 caws Sl o 55 sy

Lo )3 o ol L g 3,Sdes dols) el caoes (5 S conl guae G oy (SOl 5,0 sape 0 1,

92Ul pas L L g wilo walyd slinl 1 Soay awjiwd 6l &S aad o 7y Sloj 0 Cansl aad o ials |,
(Desouza & Flanery, 2013:93) 4yl aslge 365 3,Ses sls] 3 ljal ]

il il 53 89l U

a8l Ol)lud paw S a5 (g5b 4 il 03,8 3)lg sl 4 1y @yl 9w.u‘ Oyt o ¢ graabs LW ls ]
it Sl ol CBlge | e o g poaiians 5 41 (3205 05 Camad pow 93 g Cosl i 4 bgspo (nbs 5Ll
ORIB L 5l s cpl pl ) (29550l cud)b w8 (oo B (6 e (rdgine Lisly ol 3 (YAYAY e
Cuoglie p dine Bios ! Colluw Sy Copdo? &) powye &S D)oy cpl (OF:NFY () Kan g (595) 1>
9 138 b )8 JyiS g Of Jl cblis Slul cilo daailing) (29l b Jow s (ialS dagl a5 13k
i Slag) S a5 Sloj oy 4 eualad pas b ablio (sl 3ySug) (nl & 3980 y5al (Jl> (nl b ) 5de
DB dag 350 i dwgty il (gygll e (lacs il Gusly 50 it (B wm ) Ul s L
sy e 5 (S 4 Jow plp g3 6)slol g0 059yl 45 )5k 4 .(ZNU & Liu, 2021:1) slass 5
Ve amd 5l gyl porae (XU €t al, 2021:1) ol oas Jas o @lyblke 5 ouddl oy b abslio
3y a9l ofly FoSgmn inlan 53 g (oollee Y0 Jlo 005 gyhae ame o g (oloin] (slapiins
orla g 4 l) s inte ol jlad (il os g (o)l die) 93 8 )3 gyl a5 A bl copde colie
A )l Gl Gl aleoly (8L (s 9 Jaw 2l 33 550 539l Bline b3 (YT i iy ol
(Xu et al, sl o pold Gl ly shbo gy g 1S o0 S Ctotil dswg sadoliy poss dy fuuw

Dy rmb zlow ply > zeles 9 b Clo 3 lo pdy CulS p Cosl (gly g (S g Niw *


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

o O e S it Sllore 16350 alllan lls 0 )bolks plyy ) (S psloli gl oo [ o))San 5 (S s 43535

0,3l U1 s b g U] ply )3 piasw S Caoglin g 2Ulyy lgis 4 (5y9l0l ¢ b alail, 5 .2023:2)
Cawd 1y 395 3,Slas g 3,515 (Lad (cla Su5,b b o) vogad] 51 clod S cabs 13 i ()] 2 oglle >
8L 5 35T iy ) o5 e & Sl 9332 e s 3,8k 5 3,515 5, 25T a5l 5
5 o) sl Jow plp 03 s Cogn L o ol 5 bulpd 4 pliculSil et 3)Sles 5 5L
ooy slodrps 5 aSd Jooo oUly () &8 28l (510365 4 b Ol 1l ) (6)glob (FINFA Ko
Ol (Y.l aily dgag aidls 3l i byl yd &y cdS  oUlgy (V00,55 il Joad jlas a8 glaioS oy jlas
6512l (sl (s e (Siytaliyg (WVYIVAY () )San 5 B )bl ool aslis Sl g 212 9 s (sl a0 B
o e 53 5 3555 JUS1 > 115 (soladl slocdles 4l sl 5 28y laghs b bl ol i
2 bl ) drwg Wlg o (g50yd0b Sloludl aSl diild 3935 Jlgel 9 (S5 ob cawd jl oo JBlas bl
Sl ol ol 333 o s 201 (sl (63065 sloe (sl 63 byt JBm 1y s i (12

(EVVEY (o g obT jao s Yo Sgu BB sej (69, 5dos sloo 355l g Jlo el aiilo goliadl

B by

axlllao 390 0390

Ao Y8 9 4l Vo o)l dilaie cpl .Cowl moyoyioghS YAY dgds sl () o] mas 5 o)lps e ) adhate
A1 YAY ply ol e G adlate ez AT Jlo (Sune 5 (g (o908 (ilediyw @l bl
A 01,855 4 g Gl (sTogS sain deld (gyte VA Sleld)l 4 dgae o Byl ddlaie oyl .ol
Gy 3 gk bag) il 4 oy 3l g pao Al cul Ly g upto o S)5 g oolil i aly 0 Jolbis e
(PN )l g ol )97 0 2940 (5 b Jlod € it g il WSS ¢ 251 oS50 (slagl 4 3
ddbie (pl gladg) ABLT e gipe JB (pizmen g 03 39y (pai> Jold lies Sy ddhate ofg 4 ol Jled
A1 T o 51 S (TVAYAY bl g Usebo (g5559)a2)0 5 0,08 bl Sl wilelie )8 4y 3,6 5l Wil s
T ld 5 48 VY Spe cely V¥ 0ldye 10 a5 2 (£) 2991 03l 0lel dalaie &y bgyyo oy &y )lyes Jlosd )
@ 025 g Sl Glilie o 55 55 Ol £985 ) ks Jelse (g) 2951 o3ljelel wling) 3y90 13 i ()b
0555 i ol jlome b clajl 5 CELs g Aliag) w4y (o) 035 o B> 0 5T pre B3 2>
038 ol 483 VY g5 13 (£) 3991 0315 plol 1l adgs j3 45 3405 loj D pped b 4By, i
ol 03,5 10 (o boline


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

12KM

rr

l w

0 4/5 9 18 KM

axlllas 3490 03gas .Y JSUS

5 ohgy g3l

5 glaluls’ Clellbl yy e oS - Loy (o) b &S Cusl (00)l8 Slidos g9 jl Bun jlas 5l ol guis
egose b baye ol Sl wiile (ilie glie ) Simggy ol sl padls Cusl 43S plsl 1558 o) (sla el
gl b Lol an dws a5 Wlonsd )3 Ol (glaieS 4 imgh cpl > ool 3yg0 (sla el lons Ll
o)yl dalllas Dyg0 63game imd yiddgy |y (GaJS g Bl g G & (awyiwd (gdlaidl — clozsl)
GWR' g, 5l oslital L o 9 (liio 2 lad Uy 42 el aidli o s )b ped S adlaie Sllore

ORR9F 33 oyt 590 (W ptin Y Jgun

W o e
Sl g Ao Ve ol Jlizdl 5 s g Al Ve gy Jlidl g5 — sl
(oo 4y el Sl o) Jlisl o815 Soly ol 4y el olaw cand) Jlsl o5le Ll
(i
&g b s b5 4 glaye Camen
Olye & o) JUnsl s () st g o Ve S8 Jlizsl 3
dolg 2w Cannnd) ISl £95 sy polie  SeSiune (sladsly o & Sl Gl gl)h slaylgls cauws aY
(FsSumo sloaly S @ ao)l o2 5 (5518 Sl b SgSo SN



https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

Y O e S it Sllore 16350 alllan lls 0 )bolks plyy ) (S psloli gl oo [ o))San 5 (S s 43535

431y 3liss Cund) las 95 s 2 polie (SgSme lainly Cunsd S 2ly Colas (L
(355 slosoly S 4y (0l 5 2l lae b ond aiils gSne
(coollis (slaasls g molSsloys g byl ylow) (Sloyd 350 4y ouw yiand Sl 5] elooliu] 4 (awyiwd | bl 4 g yid
S a5 Sy (slaoly 4 o ol 455 5150 & s eslonis
ailig)ls dp (g yiod 0 Jas! glaolol 4 oy
ol gbeolSiingl 4y ow yiod gy (solSiws] 4y L oaw yiwd

(Beigi et al, 2021; Haily Erena & Worku, 2019; Lavagnoli Moreira et al, 2021; Madruga de Brito
et al, 2018; Usman Kaoje et al, 2021; Ahmad Shah et al, 2018; Spielman et al, 2020, Cerbaro et al,
2022; 1Y95 (st e (55l bl YA Ko 5 gous)

e Soadly
blod | ol st ) dilate Sllors o 3 (5yll Cnndg (ST (o 4 bgye Shagly cnl Jgl (i
Qwd dw )D wyy Dyg0 (S jusiio A S pl 5l i &S A5 len Bua cpl @ s (sl il o oLias
)'I olassl u.cl.o.ol 9 vy 5)9]_'5)13 Alwd 4 on).n LSLQ).:J:.’Z.A LY u.,] g J.glé LS50S (gdodwd L5
9 ey A pwd Al wd & .‘99.»).0 LSLQ).AM Lol cl5uds 5)9].); u‘).»‘ )Lj )5).@ )1 0 ywilio (g0 dUb)L:T
&S cpl glyp o glae L8 dtwd 90 (sl jusio b gy cpl jl g Al jemee K6 5 ol cunle © es by
pgd diwd g (¢lol Cumle b (ol yusio Jol dius) Ay cglés pin b (ggnle Llod jl a8 1) puiio auwd 93 opl o
oalatwl 0,3 lwlid, IS Jlas gl bl (hey 510, obj)l o lubin] g S 4 ((oldlyis cunle b (sla o
gl Tl olog dae dls e ym a4 bgyye (o ysio 55 uSle dwloee b pww 5 (g Awd gy U (gdas
5145 39 Sygmo ot lol (ol puite (canaiwd a5 pl S BB iS5 00,5 s dbgyye dwd 53 dlre ya
o il sl yite die )0 whe ol Sl 5 85 o 518y slitel b disd 3 09 U it ] )
@l & il 4 g L ioped Sl 9 W85 e gy litel UGl g lacdle 4 S5 Ol 3g 50
VeCtor clls & sase dlols aid ¢ gjliel (sab atwd 5l an ¢ RASTEr )9 » 4 Reclassify )3 5l ol
— cloal sl )3 (6yglol Cunsy Al aw b (glp SUlses aolyd 005 astine dowe o jliel U ud o Joas
@ baiyo pod sy .Cuwl 00l dwbre aililis g0 4 sl g SUSL d wyiwd 9 B (oolaidl
32 5 ysie @ljliel ggemme yolate) wib ooliul adli o ol jliel 5l JiSu opl )0 D gyglol Sl Lasls
3 505,5 md59 oels (298] Jhe I ealiul b g 05 olide o Jad bg) 4 dlael ol (ol e
4 6l e LalE g b per i b (lS s o 4y ale a3 ead (30 slapasls ol

.Lo] Cawd
3 ool — (olazal (adls 1o Glls pln )3 G5 e S ailais Sl (5] QU Cumdg 4 by (V) S5
9d &S Conl u.ll> Jo L’)ﬂl ._\J)b |) ‘_;)9] ol Ol)',,o u.’)m.f ‘_’)ﬂa‘ 9 RS al>ce 9d u,oL.u‘ L‘x‘ » Ll U_,ha_e bl
ssloinl (sl Ob s oglle Ao g5 ol S5 @yl im0 JL3 3T Coos | aloe 93 ol diayd g 0,5 &5ldg,

cpl 18,5 o )5 atd opl )3 (300 YY) Slloxe slaws oy yidis 39 05 (69l O b lle 4 bgspe (g diwd
e & dogi b adlyae s g IS5l da JS o)l ae jlas cllxe cpl e p3 aiily 1,8 ddlate 5y dews 5D cllxe


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

~ 539 oy 0395 3 Bdas Lawgio (65l O Cundy b lloes 3513 Sty (sl (6 i Cuglyl ol j1 alis,
SlBdg,y 53t cos byl plo S o yeme o1 5 Ay 39, 45 45,0 dle 33 4 g Wyl )8 SUTIs 5 6,08 cla
2 g Soly 5 g0 ohler Gl o p Olls 4y boyye Jgl Caglyl 1 55 65l b i oyt At
Iy amolio Camdg 5l Ollme 1o )3 Yo (K05 S)lie 4y 39 jlugS g (€) wuold o3ljalol )] 2 gy jo pgd gl
cov Sl Jgl a8 53 3,8 sy 1o oo 632 32yl 9 Copte 1 5l odel Cowd 4 ol 4 dn g b g
cnl g 3l 518 s e (pglecls Gl (sl 1y (pg o) cimns copglol sl 5 (gl cogly) wlag, st
el g ol > b jSde Clbxo (sl Iy 390 JIy68 0 il pl Sl sl 5 Gl a8 Cllore el
A5l iy dloe (D b asuiie b piite (awyp b 230,5 pladl e ady a0 B 33,5 asuie Sl ol (69l
@35 S Cilye 4 gl Ao (gl Cupmg nl 09 (V7 jleel) Lawgio jliial o5 peite ¥ pad i cul 4 bgaye piite
515 eolgu b o (sl it jlatel o 25 dloe 53 315 bawwgie a5 jlitel yuio A pgecne I peiie £ 4 50k
Sl o a8 IS Jdl s g (0lguls s 30 JUd] S gl e 53 9 ()] 4 3y Capmer Capnd ¢ Jlind

sls 1y

3968000
1
T
3968000

3964000 3966000
1 1
T T
3964000 3966000

3962000
1
T
3962000

3960000
1
T
3960000

29T Qb Olise

- s
. -
-

3958000
1
3958000

3956000
1
v
&
T
3956000

. LI e e e
I - 0 075 15 3KM

T T T T T
536000 539000 542000 545000 548000

dbl.a:é'— ‘:Glo:a’bl ‘_,»L..G Bl ‘5)91&,-'[3 ‘:.{Laﬁ Caro '5 Yy J&w

I bwgio 6yl b a3 (o] o) FY) lle I o 40 S0 S g5 oo 4 ] 4 d g5 L

303,85 od odmliio la gyl (iiS1y 1> ol olad oS5 g Ay dgag ddbate pled ) LJ).QJ Ol oyl a8 5 o
5593 4o d YV g 3Ll wilsag, p3l cow ol 5 S5 ) dawgio (5ysl G b aiwd 43 @Bly e e


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

3 O e S adlate Sllors 16390 adlllae ol 0 )boles il 53 (6l alad o /) Kam 5 (S b 43555

L) 4 b g cuoSs il B)_ao9b9g Olloeo cpl 5l (039 g )35 pas gl Ll S5 004y (awlin L;”T b
Ol )lse 4295 b 039 0) 0l Wlsag) gl )3 (b Yl o9l B L) 093,8 EL iz 5 (b5 (sy9l U
Lg)’.,‘.;uai-uJl)b.mk#&wmm%éd)aigu%éabblb:n&b;umam
Oiee oS w9 bl o dinyd aldgy ySl Cov wb Cpgl dlome M et (6)glol olias Cundy oy
Comd yuiio 93 CdS Gl oo 5 S5 yobo 45 sl bawgio ) peiie ¥ cpuiie ¥ 3l alore opl )30 00 1) (gy9lls
groge onl 4 colie botingy Lo 1y il o a8 ClSl 95 cuns g s 95 o 2 pglie (SoSune (slaly
9 oS Lo (5wl & Cuud Bb e (pl gy o Sime D 4 dsg b il e o (6 5hb Sppte 1

25 P8l ol S 4 o sl

536000 539000 542000 545000 548000
1 1 1

N

1 At

3966000
1
T
3966000 3968000

SLT,0s

T
3964000

3962000
1
T
3962000

T
3960000

69T O Ol e

- - e
3 - :
[ o
2-| I v -2
A . =3
= - 0 075 15 3km|
T T T T T
536000 539000 542000 545000 548000

S (a3 50 (655100 (2lad Cundg F UK

ot &S 65 Glon sl Sl 5 g SISl 4y s yid (asls 13 (65l ldd Cumdy Sibles (0) S
305 (6y9l Ob b dnd )3 Sl 1o y3 B0 (S8 jsbo 4 13dgs 5 y95 5 aawlio (6y9] Db Camdg 5l llre ST ]
2 S g 38 ) (Sloxe S b (303 V) dloee 93 bl i8S (0 4118 (42050 V) b5 sl 9 (403 VYY)
ol g ddbaio Jlod do 10 o8 (6y9l U (olyls Sllmo ,iST 05591 o5 b (y9l U (ol adaio oyé cloio
3 oo (gl Db Cunsg b il slusd cyglone cngs b aisS aslazs 3 51,5 LTyl g 0,08 claailsog,


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

P N S e Bho o5 9L (6ygl QU L Ol 3)90 )3 gy dge pl & 5ok il SouS, IS
A ;038 4 S35 6ysl b gl Bias sl an3ly aolie sl OB Cundy yole Sl &S 590
3 a9 slaailiag, sl dgttia ol G 3 ogead & dilate gt g o des Sllora yo Lol 5250 (3]
S L) 455 dloen By cipmss (6y5ll b cllns (oo 51 5 A8 o jge8 cmilio (0l 5 b Sliseo 51 Btos dilaie
Gloe S b g g als 3 (asls oyl 13 Loy 459y b ot (gt (551 b L) 3L 5 (o5 5l
A5 iS55 opl 5l G 48 4565 e 8 )5 o5 35 ol e 1 (slileng, Lol wings bl ps oy wliols (gl
4553 g diyd llre bl ol 32 yl3 13 oy Cuglgl o wlBagy 3l cow il (s (s30yaobip Llsd 5l
a2 1) 22815 rslio (sl Candy ob g L2 629, b ot on llme ol 125 05,5 0 )8 gyl o
A Gleo 31 a3 e ) (11285 o0 51,8 ()5l pas B 3l pgd atwd 5 Lol ctidgss bl b (3 picliol (gl
ey b 22 bwgito s 5l 5l jlatel (Sl it ¥ 3 45, dlma 3 g it ¥ a3l cpl 4 bgrye pite
Aass Lol 455 Al 53 gy (ol (LS 4y gy 4 by jlatel (5 ol i)y Ao )3 0,5 paseie 5 i
4 (g o eg e ol &y (g tod (g BUS & (cwyiwd (Sl psite Aol 53 39yt jliel (Sl (sl e
Slioxa )3 s Loy ol (w4 S LL @5 ool & o b Bdg ) jlitel gl (Son Syl oK

il Slse ol 6yoll Lial3ol Wl (o oloj 53 b edge5 pladl s8ho

536000 539000 542000 545000 548000
1 1 1 1

N

AL

3968000
1
3968000

3964000 3966000
1 1
T T
3964000 3966000

3962000
1
T
3962000

3960000
1
T
3960000

29T b Olise

[P B
. -
P

3958000
1
3958000

3956000
1
v
&
T
3956000

—— [ T T T T T T T ]
Il - 0 0/75 15 3KM
T T T T T
536000 539000 542000 545000 548000

LA Ly 5 9 CUKo!l 4y ow yiawd (sl 45 (69l olad Cunsg O JSd

— ebeanl jasls ()38 ,50 ol Ll 5l s s G dilate @lle glas j13S]y Cundy Sl (6) JSis
35S ] 0o )d ¥F g baugie 5| i Sloee o yd Yo ol ol g il o 69l U oliae iul33l p (olasdl
dihaio By Slle S job 4 138,50 )8 Lawgio diwd ,d 55 loxe o )3 Y8 539 (6 iyl ol bawgio


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

W O e S adlate Sllors 16390 adlllae ol 0 )boles il 53 (6l alad o /) Kam 5 (S b 43555

358 0,08 5 5bTyls ailsagy 63 o 48 Sl ¢ blie 13 3,5 o )3 oS Hlwws g o5 (il b dtid 3 Ko
318 03gamte ol )3 Aloe 035w (IS pob i3I 1y 6 sl e i (sl sl 4) 28,5 e
03l ool eay ylad dloeo 4w 3y (6l i Cpyimdin LIS (Kl 5 4l B zlyl) ogin dlxe 4w 5,5 o
LB 0dgaze 93 GBSy wdgize pl 40 &ly Clls gy ddlaie oy adllpiie U oy lS glaailidg, cpo Lo p> #dl
O 5 g wdgeme dlote 39y Lo wgie 1 2eS 6 il eyl bl 8T Lol iyl (SusG b lais uilos
58 s 9 4553 gl el 25 ey Sl 39y (6 Gliee ooyt SLI> (93,8 EL 9 Sy

A S35y (653g)) ylad auie 4 Slloe ol &S ol Jbo 55 ol cizily (65305 (6 iy pil

536000 539000 542000 545000 548000
1 1 1 1 1

N

r A

3964000 3966000
1 1
T T
3964000 3966000 3968000

3962000
1
T
3962000

3960000
1
T
3960000

S35 6 Ol e

-rS)E--.' L
e

]
| EY -

3958000
1
3958000

3956000
1
3956000

;
| B 0 075 15 3KM
T T T T T
536000 539000 542000 545000 548000

(oobadl - slain] (adld) (gy9lol olad 6,138 Wl Cunsg & IS5

ot Al g > (53510 oljsn eIl SIS 3L IS ol (ol g SIS (7) S5
EL Ollrs (il o Gl &y o yiwd) (L8 (asli wile 4 55 (adld pj cpl po il oo o)ly05 o
i iy B bl Bl 5y sl (ol 3 IS b & 252300 |y (6l e iy S 5 g2 8
5 ©lowe A o o i o 5l e )8 e )L (o> YY) oS ey 1l line b diwd 53 Sllxe
539y 005 @ly (103 F) 05 jliws 5 (20 VA) Lawgio ((Loyd YY 93 50) 3bj 5 5L jlus (sl il b slaais
S b w38 6l g 4 ad weSe iles sl « Silag Clloxe & bzye (620586 s o
co |y gl Ao 1 oo i 4> 6l oS sl 35 4y o3l gy ddlate )8 3 (gl alome & bgye o 3


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

VT 3l (08) ol oo osled cooxty 090 c0diy] (sl e 51l ey dolibind v

S gk & el 351 Ol gl S plise sl 53 T 68 Sl 6 il lise 4 4095 b &S amd oo )13 1l

536000 539000 542000 545000 548000
1 1 1 1 1

N

1 A

T T
3964000 3966000 3968000

T
3962000

T
3960000

S35 550 Oljse

E—-ps)‘e-—.' |-

3958000

-

2y0ULY
1
3
€
T
3956000

:
| B 0 075 15 3KM
T T T T T
536000 539000 542000 545000 548000

(B s WS) 5,9lol (2Uad (5 18 5l Cunsg ¥ IS

s 2L Oyg0 41y (65910 lje 2 S5 g SUISal & o jiund Gl 25 ()38 56 e (A) S5
d238,5 )15 05 6 iyl s b a5 (ol 2oy ¥¥) llre 1381 canl Laskidio & 4565 o Lo oo
(Sloxe 310yd YY) 3L sl (Sllote 2o yd ¥8) 08 (6o puil b (slaaios ;5 cllowe 2laws o iy ey 4 o
4 byiye )80 i oyt (e MBS o 513 (oo 10,0 V) o8 s 5 (Sllxe 2103 1Y) Lawsie
Ol Oy (i a3l 500 )l 4l 039 S adlate (635 50 Gl I (B g (29 doy Sloxe
Ol 5 sl ALBID 3,3 EL g e 26 oS el gy sl (Sl Slle 3 1) (659 b I 2 b
) Slome Sy alowo Blie 13 S 0 s S5 9 S5l Slloxe i o)l 5 LTI clailisg e
Sl e 4 25 b 3 ot 50l ol oS (et e o 13) S g (4t 35 s
ohg 4 Ol (S 3 Sl 5 SBISl & ptiod (a3l IS 8h oo (05 08 4 Ly Gl o 01
o 3 Byt ks Eoyyo dbogyye dise 55 ] gl b inl3l sl o3l el cilaio o 4o coLloea

A Jow o e 33y )] 5l ABdgy joee 4 angi b a8y g 3Ll wile cllxe


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

W O e S adlate Sllors 16390 adlllae ol 0 )boles il 53 (6l alad o /) Kam 5 (S b 43555

536000 539000 542000 545000 548000
L

3964000 3966000
1 1
T T
3964000 3966000

3962000
1
T
3962000

3960000
1
T
3960000

SIN33 56 Ol e

I i
? .- )
e
£ E
, RAEERIEY
4 - 0 075 15 sk |

T T T T T
536000 539000 542000 545000 548000

(UK g e by 5 4 ow yiwd (adbd) 5 9lol lad 6,135 Wil curdg A JSWS

3590 35 SIS 1 o) (o8 iz gl Slapadls ) 2 paLb (2ludd (S 6 lie oy
o pa3lb b ol daly 5 (oslol oSl @g me 3 ge—)S) oS B9, (V) oo 2855 )18 ()
A3 o i s 390 039050 4> (6,9l

2l AWl g sl Cuwd a3 Jolge o alsly oy 50 (bl (539 Goaw,S 5 e 3591 Y Jous

puws Jyasi R2 R2 AlCs Sigma Ax
Ny 20/ \W/E -IY¥ wladl = elainl jadls 5
O¥/d a5 . SR
aiv ¥/ ¥/ Iy SIS pa3ls 5
it ¥a/o FINY <IY0 sl g Gl a4y (pwyiwd (adli p;

O Al S99 (e Jlaidyge it Ul Gl 4 Jae la ey (298 48 el ol SUs il
Ceol (Adjusted R2) ouis Jia05 R2 jlade el )3 polie oy Sete S oo 430 1) dialy yuiie g Jotus (sl puiio
ol lixe 4 sl o5 (V) sae @ Hlde opl ds o el odlaiwl 3y90 Jho € g 095 Sl s (> o
)i o i) sl |y dinly jusie Clyoki st ilaiulyl eolaiwl 350 Aol (sl yuxie a5 Cwl
& bedloy; 5 QUK 4 o g 5 o3baidl = (elail gbpasls 5 g b cpyiiin s @M jasls
don Wl ggeome 3 R2 (1Silo & S35 oy o 0 a0 b o ol 0 W85 o0 5 sam (slads) 3 iy
e 4 adlllas 3y90 Sllme S U (650l b ljan p odel Cawd a4 ol (e li S ol o A aw sla s li


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

VT 3l (08) ol oo osled cooxty 090 c0diy] (sl e 51l ey dolibind ¥

Jbe 655y 65 ] 391 iSasS 5 ol lmokile 5L yluns iyl S5l SIGMA sl il azils 3B (ool
wotbae jlown gl et ld pled (8 w5 b 35 (A0 (nl ) Csl et ie oS WS len 5 Col
Al ey L 1) jieS (o8) g Aibie Jao B3l 9 (2556 SN0l AIC (a3l (piomen s 15,65 5
Ego90 ol 008 Badial 5 S ] 53 (o 0590 Sl Sl )3 ol G 4y e oSl o g Cmdg

Ll o

gl 9 (8 5 4o

&y e blbolw S 5l aopd A BV Jole @La,ﬁqlpsgiqbyﬁ Slyblbre @i 535 aady K yd
9 0> WT Couxo> Jf )l Joyd 5o dgd> ‘_;Lol )lAf).uL JALC uol> )9L> & Jw ..ﬁlo)}g ULP )_w‘)_w P oald
s ial38l 4 yoie e paed @ gy sl b @l yblbe I 8 (eolaidl cllus S5l o Ve by
3w jhad cunle Xlg o il yad g so (6o blio ;5 a3 lgn g T b Lasye (claonny 5l 5L
o prio 85 g sloall b issois slaal) (ia Sl U it g 4 40> s |y S (2pee 3 (555
A8l (6 ylb Cmdy gyt ol 385 D500 Cllsws Bos g Do Jgb 30) by )3 s 2lly) Sl
Cw) c\o].))., uu...w o).‘ol.’xn ).3‘).3 2 u‘).e(v dlol.m ‘)J).H_iu.d)).’ )‘ u.i; U‘?‘“‘c 4 LS.: dalaio il 9

309 4539 1l cod (] 5l oo 4 S0n5) dleo VY dalllas 3590 dloee YVl ode] Cowd 4 gl ol
24 g cnglednyd g Gyb ) 3Ll 5 s Sy 5l Wl le dlme gy cpl 29 bawgie Sl i (6ygl U 2
L;’Um uL.A » ...\.;)‘.) ]) (.5)9]UI" LM9 L}J)JL:A_M.’L;AL; 45).) 9 L}ﬁs‘ ‘.JLJ)IJ s il L)”‘ 2 délaie L;»).C d.o.u
Slge @b .z, Gyl Cundg oy ity Sloe S pis g 0,5 Sl 55 390 ailsdg, ),;‘ls' Cod aS
38 el Sllsxe 5l e CSlye 4y A a5B3g) yglme p3 &S Slme (60l Ol Cuxisg cdS g5 o yeShe
28,0068 5 55 S 0ml gl Cundy b e 5 g s Sllowe Lo &y Cud (5 jlS (550
S o 58 05 sl 3L (oygl U L s 3 (luoyd ¥0) @lloee o ST S g oo 6yl olos a3 li
ailate S 50 b diwgn ©jgmo & g 0dd £9)-5 (J551) adlate 3-8 (a9t dew jl )5S de Clle (o ldlpe Llxl ]
Co—wdto dlwd (ped 93> 4> LS| 55 Soxdy 5 dsdgezte ¢ wgdy8 gl Clle )l (S S (4,lad g CwSs)
Wl gl yglore diwd pl Ol jlu b Lol Wigdd oo

Yo ol b olie I3l ool — eloinl (asl (638,85 (lime diej 53 ol s @ guls bl
4t 3 3o Olowe 10oyd V5 3g (6 il (o) Lo 51 208 bn T o ys FF g Lo wgio 51 i cllns Aoy
i8S o )15 08 o 5 05 (S8l b od > (Ko adlate Sy Clloxe IS pgbo 2 41385 o l,5 Laogie
) 38t i st (ol (sl &) 4128 ,5 o )8 0,01 5 3UT)ls 2y 93 e &8 Slloxa < Jlia
a3 3 llore 3as5 (st (69l (e Gl 3 ST Gadls (38 5T iee Alse) 3 Cwiome il
Sl L slodind ) lloxa a5 (s i & o S A 85 o )15 (100 YY) oS sy b e b
Ol Oy X392 03 @y (3m0)d ¥) 65 b 9 (4m0yd V) baogile (10> TV 93 p2) 3L 9 5L sl
bogryo i (e o ieS oo 93,3 EL g 4 lasd anSo caila b )5l «Silagus e 4 Lo (6 24y Sl
Ol 2 by g Sl &) (o piwd (235 25 (53556 ljee dlse) )3 392 dilain )2 )3 (gl dea 4

O o 4 ol 31 am 29, )18 0b5 (6 0yl e b s 3 (lagl 2o 3 YY) lloe 581 i s pglns


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

Vo O e S it Sllore 16350 alllan lls 0 )bolks plyy ) (S psloli gl oo [ o))San 5 (S s 43535

do W) bausgio (@le doyd YY) 0Ll (Sloxe 1ao)d Y8) o8 (6 iyl b slaaiws y3 Ollxe slaw

19 dod Ollos &) bgsye (6518186 line oy pizmed 41335 oo 41,3 (oo 15)3 V) 0 sl g (llxa
Gl 093 S ddlain (655 p0 Ollo 5l Sy g

&l

3910000 B39y s 5 2> O By J) i Sold Sl (WAY) o ¢ ol 5 48, (b e o3
Sl 9 u] é.,L..o cblos dollad 890 axJllao d)ﬂub 9 J....u (\\c' \) )_wl., ‘d)b}-ﬁ—“’ 9 S VE SVERN VI euL..ou_wl
AYV-10 (V)F0

YFA-YEN (YY) o) Lo (659055 g pole doliliad o )l o5 VY ddlaio 16050 adlllas) (556 slato b Juw

Jow 32 35T L s bl l )3 (659 b (2lad o (V) Lo daoxo o6 lgmmntd g gt o8yl
IVAIYY (F)V e s (65400 9 Ldlyan (sla g}y doliad ¢l a5 s SO ddlaie  Slg 160550 ddlllas
S\ s(\cV)\\ s).L'zl.o doluasd ‘(US 4315.)9) )919)[5 Lg)J)c\Al.:)J :LS'))}‘ AsJLLzA)

ahbbre ply )3 b (6yslb e Ge @395 Julod (V) s lolS’ Ly doomo cpdile 55 050> (S50
Pl L dazlge 1> 634 65l sbul (2l g Jaos (VoY) dns ¢ oy el caal S )l sl ey
TV=FA (VF ( SlwnsS sblio oLslus Sldlas (sblp,5 b 39, py5 4529, sl 3y90)

).) w.alBl u‘).u.’.: ))‘ ).) ullw: ){I){ ).) 6)91UL .(\\C’Y) bli: 4(_5.)‘).0 GFL@‘” ‘Lsﬁ)b ul.a.la.élao “\)lo_.w c.)l.g’l).)._.\o L;Ll>
YO-¥A (MW (o Copie 5 (6 Sy LD cdrwgi slag b

AF VY (V)Y el pom o e g (6 pSuig il doldiad ooy oyl yods 16350 adlllas) GIS

e aolllad (55 b5 053 39y 163,90 Adlllae) Gl J S 0 58T b (60 09,0 slaailedg) 54155
S5y ‘(\‘:)\r'\" cwb}(’:

=V V)WY s e s y40b 0 (sldl i (slapiagss Sinl e’ b (63)90 adlllan SagS (slayid 1 O ol
Y

YAV VY sl o dloo )l o pes )0 (elain! dilo o sl a3l


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

VT 3l (08) ol oo osled cooxty 090 c0diy] (sl e 51l ey dolibind \

ﬁ‘ﬁ » Lg).g‘_w d.bl.w d)aigb ul).m u;’l"))1 9 UM (\\“ﬂ‘\) w_wlﬁ ‘m)é ‘O;i..vo cL5.>9).Q(§ c)lg‘).g‘_»f: ch.Jl>

adlllao) 315 ol 53 (s Syl (ol Julos (VF ) dnye cSllabs g cpm byguate wlie Ao (ol
RS @l ol (W) 0ld (o3 s)lons g (3l el Sglan g (o5 oy (5 (60 wbao
Ole sl yed Gl g Slellbl (555l3 lojl )8 - litd RASGWS )> 6x4e ol (2bjl il e

A

Sold lojlaw szl ool i oS Ludbol L(AYA4) e (g0 e lblsyl g clelbl (gy0ld oyl
O])‘QH“ d)‘-’)-?r:’ C;UoL,}')\ 9 olellbl

9 FANP J..\.o )‘ oalawl L: uu...w ).g‘).g » @L—Wj) u’"?" u.cLo...sl d)giub LJ‘)“"' u_al.a)ﬂ (\\HC\A) ‘).h) cl.u u‘°")—“’
Y=Y (YA e Slbbre g Ldlpaa o (65l ybiw pos aS5I0,le> isw 16350 d..Jl.Lm)WASPAS

FYY-FFo s(\“)&\ “_,’.»...Ls dLSI)» L;Lmu“m”; dolilad sd)lm )‘Qr“’ 5 :._;Uw ﬁ‘ﬁ 5 L;{La.@

YWY (A coolliol Syl o lallae doliias ¢ collusl (glav o (6 )sl ol (slaadlge

169)50 dalllas) (g y0d Ol 3l LU d)’"\-’w*j (Y0) Jeslow! ¢ Jas Ll 2 £9y2 (o 0ion o JU (639,08
(A Ca e g 532000l 5l sosrde Jro Sl s p (650l (WWAY) 250 o5y (SL) g sles (208
A=V 6(\)\ ‘u.wl...w (_S)l.o-&n dolliad

WEE oo 15390 4905 45l b dgnlga 13 (e (65l0b (sl (65 gyl (VWA dabold g0 o ¢ Sio
S (5 ol5i5 oS LS)S—l‘r’U Jedos (WVAQ) L jolle ¢ 0l 5Ll g cpillydis ¢ Joie clobo (pumonds o gl yoo
)8 Olaass doliliad (5,5 wi 1(63)50 dalllas) clainl 5 (oolaidl glayasls p aST L Ol ply jo
AHP' Uys).: JAA odlawl l) uU.w: /Ja> LSJ“"’A*‘QH 9 u.:l;))l (\\”ﬂﬂ) Ls_.«a.:),o cd.)m.))f L;Q.J)s 9 J‘A.Cln._wl cu.a}u
s Sl obn 5 Lo 4oblad (a5 ol S et 53,90 alias) e i 45 L FUZZY
FY-£ (V¥

A ol loailge 5 gpglob o)) (V¥ +) 4 b csaan] chion (s ploo (i stogo bisl ¢ @l
N OVYYF sl o dnlicd (plbl 1o 163590 adllns) (pans o olsie


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

W O e S it Sllore 16350 alllan lls 0 )bolks plyy ) (S psloli gl oo [ o))San 5 (S s 43535

RIS K ddlate ) a6yl § pulis blie (sdiaisg (WWAY) g (i g Lis) Ugb (5g)5
YO0+ (YO (paoj Liily (gla yimgs doliliad ¢ o5lye dludi 0148 ¢ (5B (ganadb o5, b ()lyes

Afsari, R., Nazari-Sharabian, M., Hosseini, A., & Karakouzian, M. (2024a). Projected

Climate Change impacts on the number of dry and very heavy precipitation days by
Century’s end: a case study of Iran’s metropolises. Water, 16(16), 2226.

Afsari, R., Nazari-Sharabian, M., Hosseini, A., & Karakouzian, M. (2024b). A CMIP6
Multi-Model Analysis of the Impact of Climate Change on Severe Meteorological
Droughts through Multiple Drought Indices—Case Study of Iran’s Metropolises. Water,
16(5), 711.

Ahmad Shah, A., Ye, J., Abid, M., Khan, J., & Amir, S.M. (2018). Flood hazards:
household vulnerability and resilience in disaster-prone districts of Khyber Pakhtunkhwa
province, Pakistan, Natural Hazard, 93(1), 147-165.

Bigi, V., Comino, E., Fontana, M., Pezzoli, A., & Rosso, M. (2021). Flood Vulnerability
Analysis in Urban Context: A Socioeconomic Sub-Indicators Overview, Climate, 9(1),
1-18.

Cerbaro, M., Morse, S., Murphy, R., Middlemiss, S., & Michelakis, D. (2022). Assessing
urban vulnerability to flooding: A framework to measure resilience using remote sensing
approaches, Sustainability, 14(4), 1-22.

Desouza, K., & Flanery, T. (2013). Designing, planning, and managing resilient cities: A
conceptual framework, Journal of Cities, 35(10), 89-99.

Do Ceu Almeida, M., Joao Tekhado, M., Morais, M., Barreiro, J., & Lopes, R. (2020).
Urban resilience to flooding: triangulation of methods for hazard identification in urban
areas, Journal of Sustainability, 12(6), 1-18.

Haily Erena, S., & Worku, H. (2019). Urban flood vulnerability assessments: the case of
Dire Dawa city, Ethiopia, Natural Hazard, 97(1), 1-22.

Heinzlef, C., Becue,V., & Serre, D. (2020). A spatial decision support system for
enhancing resilience to floods: bridging resilience modelling and geovisualization
techniques, Journal of Natural Hazards and Earth System, 20(4), 1049-1068.

Karrasch, L., Restemeyer, B., & Klenke, T. (2021). The Flood Resilience Rose: A
management tool to promote transformation towards flood resilience. Journal of Flood
Risk Management, 14(3), 1-16.

Kubal, C., Haase, D., Meyer, V., & Scheuer, S. (2009). Integrated urban flood risk
assessment — adapting a multicriteria approach to a city. Journal of Natural Hazards and


https://jvfc.ir/article-1-323-en.html

[ Downloaded from jvfc.ir on 2026-06-14 ]

VT 3l (08) ol oo osled cooxty 090 c0diy] (sl e 51l ey dolibind A

Earth System Sciences, 9(6), 1881-1895.

Lavagnoli Moriera, L., Madruga de Brito, Mariana.,, & Kobiyama, M. (2021). A
systematic review and future prospects of flood vulnerability indices, Natural Hazards
and Earth System Sciences, 21 (5), 1513-1530.

Madruga de Brito, M., Evers, M., & Delos Santos Almoradie, A. (2018). Participatory
flood vulnerability assessment: a multi-criteria approach, Hydrology and EarthSystem
Sciences, 22 (1), 373-390.

Spielman, S., Tuccillo, J., Folch, D., Schweikert, A., Davies, R., Wood, N., & Tate, E.
(2020). Evaluating social vulnerability indicators : Criteria and their application to the
social vulnerability index, Natural Hazards, 100(3), 417-436.

Townend, I.H., French, J.R., Nicholls, R.J., Brown, S., Carpenter, S., Haigh, 1.D., Hill,
C.T., Lazarus, E., Penning-Rowsell, E.C., Thompson, C.E.L., & Tompkins, E.I. (2021).
Operationalising coastal resilience to flood and erosion hazard: A demonstration for
England, Journal of Science of the Total Environment, 783(25), 1-16.

Usman Kaoje, I., Zulkarnain Abdul Rahman, M., Idris, N. H., Azahari Razak, K., Nurul
Mardiah Wan Mohd Rani, W., Tam, T. H., & Radhie Mohd Salleh, M. (2021). Physical
Flood Vulnerability Assessment using Geospatial Indicator-Based Approach and
Participatory Analytical, Water, 13(1786), 1-22.

Xu, W., Cong, J., Proverbs, D., & Zhang, L. (2021). An evaluation of urban resilience to
flooding, Journal of Water, 13(15), 1-20.

Xu, W., Yu, Q., & Proverbs, D. (2023). Evaluation of factors found to influence urban
flood resilience in China, Journal of Water, 15(10), 20-40.

Zhang, H., Yang, J., Li, L., Shen, D., Wei, G., Khan, H., & Ding, S. (2021). Measuring
the resilience to floods: A comparative analysis of key flood control cities in China,
International Journal of Disaster risk Reduction, 59(10), 1-8.

Zhu, H., & Liu, F. (2021). A Group-decision-making framework for evaluating urban
flood resilience: A case study in Yangtze river, Journal of Sustainability, 13(2), 1-16.


https://jvfc.ir/article-1-323-en.html
http://www.tcpdf.org

