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Extended abstract
Introduction:

The idea of resilience of different social, economic, physical, and managerial orientations has
entered urban and regional studies on a large scale. This resilient system can absorb temporary or
permanent crises and adapt to rapidly changing conditions without losing its function. Among these,
resilience against natural disasters can be explained by how social, economic, institutional, political,
and executive capacities of societies affect the increase of resilience and understanding of its
dimensions in the society. Environmental crises, such as earthquakes, floods, fires, and climate
pollution, have caused environmental vulnerability in cities and consequently created threats to their
securities, especially in District 20 of Tehran City. By recognizing the dimensions of vulnerability in
District 20 of this city against environmental crises, management strategies can be developed to reduce
vulnerability and risks and enhance resilience. For this reason, the main purpose of this study was to
evaluate resilience of the neighborhoods in District 20 of Tehran City against environmental crises. To
achieve this goal, the Fuzzy Multi-Criteria Decision Model (FMCDM) and K-mean method of
classification were used.

Methodology:

To identify and assess the resilience of District 20 of Tehran against environmental crises, a
database was created based on the crises and its spatial information was prepared in 4 criteria and 26
sub-criteria. After creating the spatial database of the mentioned district and compiling the criteria and
sub-criteria, a layer of information was prepared in ArcGIS software and a distance map was drawn
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for each sub-criterion through Euclidean distance mapping in order to measure and manage the
resilience. Then, fuzzy operators were applied to draw each fuzzy map (subscale) with a value
between 0 and 1. Analytic Network Process (ANP) method was utilized to weight and evaluate the
research criteria and sub-criteria. Next, the map of each criterion and sub-criterion was drawn by
combining the Euclidean distance and fuzzy operators multiplied by their fuzzy weights obtained from
the ANP model in ArcGIS software. Thus, the final map was prepared for each criterion and sub-
criterion, which showed their values of resilience to the environmental crises. Then, fuzzy
superimposing operators were applied to superimpose the fuzzy weighting maps and a superimposed
map of 26 sub-criteria (4 criteria) was obtained for each fuzzy operator. To identify the best fuzzy
operator by superimposing the research sub-criteria, analysis of spatial relationships between the
independent variables and the dependent variable was done through the Ordinary Least Squares (OLS)
regression. Finally, the classical K-mean clustering method was employed to classify the
neighborhoods from the perspective of resilience to environmental crises.

Discussion:

The results showed that the weights and values of the socio-economic criteria, road infrastructure,
land use and accessibility in resilience measures were 0.49, 0.23, 0.16, and 0.11, respectively. In the
socio-economic, road infrastructure, land use, and accessibility criteria, the sub-criteria of house
strength, pedestrian bridge, access to social places, and access to medical centers with the weights of
0.33, 0.43, 0.32, and 0.29 had the highest values in resilience. Among the fuzzy superposition
operators, the algebraic addition operator (SUM) had the highest correlation with the research criteria
in identifying the resilience of the neighborhoods. The northeast and southeast neighborhoods, as well
as the central neighborhoods of District 20 of Tehran, were the most resilient neighborhoods to
environmental crises. In the final step of the current research, the classical K-mean method was used
to cluster the existing neighborhoods in District 20 of Tehran City based on their resilience to
environmental crises. The results revealed that the neighborhoods were divided into 3 clusters. In the
first cluster showing a lot of patience, the neighborhoods of Javanmard Qassab, Mansouria and
Mangal, Hamzehabad, Sartakht, Ibn Babavieh and Zahirabad, Taghiabad, and Abbasabad were
located. In the second cluster indicating moderate tolerance, Dolatabad and Shahadat, Sadeghieh,
Shahid Ghayuri, Deilman, Aqdasiyeh, Estakhr, and Alain neighborhoods were situated. Finally, the
neighborhoods of Sizdeh Aban, Shahid Beheshti, Firoozabadi, Valiabad, and Hashemabad were
located in the third cluster with poor productivity.

Conclusion:

Environmental crises, such as earthquake, flood, drought, air and water pollution, and fire, have the
potential to become harmful in areas where there are no crisis management and risk mitigation. In the
21° century, the world has been hit by such environmental crises as Asian tsunamis, Hurricanes
Katrina and Rita, successive earthquakes, flash floods, desert dust storms, and widespread fires.
Although predictive tools are able to predict some disasters, future crises cannot be forecast based on
empirical evidence. Therefore, increasing the ability of a system called resilience is very important for
responding to such crises; yet, its resilience must first be measured. In the present study, the resilience
of District 20 of Tehran City to environmental crises was evaluated based on socio-economic, road
infrastructure, land use, and accessibility criteria. The results of this modeling led to the extraction of 3
clusters for the resilience of the neighborhoods of District 20 of Tehran against environmental crises.
The neighborhoods in the west region had the highest resilience compared to the urban areas.
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Fig. 1. Geographical location of District 20 Tehran (Source: Authors, 2022)
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Table 1. Fuzzy membership of sub-criteria in resilience of District 20 of Tehran against
environmental hazards
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Table 2. The weight of research criteria in resilience of District 20 of Tehran against
environmental hazards
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Table 3. Weight of criteria socio-economic in the resilience of Tehran's 20th district
(Source: Authors, 2022)
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Fig. 3. Zoning of population and young population sub-criteria in the resilience of District 20
of Tehran (Source: Authors, 2022)
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Fig. 4. Zoning of Economic participation and employment rates sub-criteria in the resilience of
District 20 of Tehran (Source: Authors, 2022)
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Fig. 5. Zoning of Home strength and literacy rates sub-criteria in the resilience of District 20 of
Tehran (Source: Authors, 2022)
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Table 4. Weight of criteria and sub-criteria of land cover in the resilience of Tehran's 20th
district (Source: Authors, 2022)
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Fig. 6. Zoning of Access to parks and social sites sub-criteria in the resilience of District 20 of

Tehran
diols O 51 e Jlsa 5l 2aS a8 pladows 5 003 3525 0l Yo &ilate 53 0 dS|,y &) pots 8 O O3l
(a3 5 Joanior Olekis LT & ol wle (igr dgd Ul s olLLE ) o5l ol o mi )l
LTI 53) A1 Olom s 1 60312l j5aS dils abols O 3o 31 2 skS Y 51 iy S laalons
Ol Soapp s e 5 S o o O T it 8 a1 el ] G (i 3l o (OLT 03
S la o Lol cdls M 03540 Oy s 1 sl b s 0 208 (rashS G 51 2eS ilsld)

Ol Yo dakie 65510l 5o O O3l 5 o 7w 3 Jowws 5 Aol (glajline i3 uivags V K3
Fig. 7. Zoning of Distance from the flood and access to water sources sub-criteria in the
resilience of District 20 of Tehran
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Fig. 8. Zoning of Distance from agricultural lands and urban green space sub-criteria in the
resilience of District 20 of Tehran
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Fig. 9. Zoning of Distance from the green belt and outdoor rates sub-criteria in the resilience
of District 20 of Tehran



Vo Oan 5 liegil By e Sl bl pl 53 O, gsONS Y Ak o3IOl b5,

uw}.ﬂb)\a&o
sladl s 5 Ol bl ol s L;)}k.)l: oel3dl 4 el g d&j;ﬂ (Sl slaarl Ol & oz
c@t}-)lstcfwfmJ6L&)%Mﬂ)w_$)3dl5)j_bﬂu‘(o J_}J})))‘J&)}IUUJJ‘)W‘@M g_,.:SJS
3ol pl pls casle blswe slas ;) Joalse 51 SG 3950 5 L)ls dlowe lams 5 e ‘_;:}JTJLL:;'H{A;.-}S
Y S P Y | [ - [t PUR VO I (g
(\i" ‘O@M"; GJJ) b‘]é'.; \K Md)}igﬁ\s): L&‘;‘ﬂj&ub ‘SlAJLﬂﬂjj)Lﬂ b}j .0 d}.ﬂ’:

Table 5. Standard weight and sub-criteria of accesses in Tehran 20 district resilience (Source:
Authors, 2022)
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Fig. 10. Zoning of Access to fuel station and security police sub-criteria in the resilience of
District 20 of Tehran
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Fig. 11. Zoning of Access to educational and administrative centers sub-criteria in the
resilience of District 20 of Tehran
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Fig. 12. Zoning of Access to Commercial and service centers sub-criteria in the resilience of
District 20 of Tehran
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Fig. 13. Zoning of Access to Medical centers and distance from the factory sub-criteria in the
resilience of District 20 of Tehran
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Table 6. Standard weight and sub-criteria of road infrastructure in Tehran 20 district (Source:
Authors, 2022)
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Fig. 14. Zoning of Access to bus and freeway stations sub-criteria in the resilience of District 20
of Tehran
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Fig. 15. Zoning of Access to the pedestrian bridge and railway station sub-criteria in the
resilience of District 20 of Tehran
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Fig. 16. Zoning of Criteria for access to urban services and socio-economic criteria in the
resilience of District 20 of Tehran
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Fig. 17. Zoning of Land use criteria and access to road infrastructure criteria in the resilience
of District 20 of Tehran
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Table 7. Correlation coefficient between fuzzy overlay operators with research criteria (Source:
Authors, 2022)
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Fig. 18. Overlapping of research criteria with SUM operator and resilience modeling of
Tehran Region 20 (Source: Authors, 2022)
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