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Abstract

Background and Objective: Due to the rapid growth of cities and increasing urbanization in recent
decades, urban runoff and flood damage is one of the most important and fundamental issues in the
field of urban management. The purpose of this study is in the first part; Quantitative simulation of
floods caused by rainfall for region 4 of Tehran for the years 1349-1396 using the SWMM model.
Material and Methodology: The simulation was performed for six-hour showers with 2, 5 and 10
year return periods for 12 hours. In this research, two projects of the best management strategies
(BMP) under the garden and green roof climate scenario and a combination of both scenarios to
control the maximum runoff in terms of quantity and finally their efficiency in reducing the total
volume of runoff out of the basin, is studied. In the second part; Evaluation and analysis of resilience
caused by urban floods in the 9 districts of Tehran's 4th district in four dimensions: socio-cultural,
economic, managerial-institutional and physical. This section is applied in terms of purpose and in
terms of survey and descriptive-analytical methods. The statistical population of the study is the total
citizens of Region 4, of which the sample size was calculated using the Cochran's formula of 384
people. According to the obtained results, the third scenario (combining the first and second scenarios)
will have the greatest impact on reducing the flow depth and flow rate in the entire surface water
collection network.

Findings: Findings of the research in the field of resilience assessment and analysis showed that
District 5, District 4 of Tehran is the most desirable district and District 1 and District 8, 4 are the most
undesirable in terms of resilience against urban floods.

Discussion and Conclusion: Districts 4 and 9 are ranked last in terms of resilience-cultural,
economic, managerial-institutional), which indicates that this area is weak in some cases, which is to
reduce the level of vulnerability. to be noticed.

Key words: Urban Flood, SWMM Model, Vegatative swale, Green Roof, Resilience, zone 4 of
Tehran Municipality.
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Figure 1. Map of Tehran's 22 districts and the location of Tehran's District 4 (drawing: Authors, 2020)
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Figure 2. Model design of main sub-basins in EPA-SWMM software (drawing: Authors, 2020)
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Table 1. Information from the main basins studied (Comprehensive Plan for Surface Water Studies in Region 4

of Tehran)
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Figure 3. Depth of flow obtained in the network for a period of 10 years (Source: Research Findings, 2020)
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Table 2. Results of model implementation without considering management strategies for 2, 5 and 10 year return
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Figure 4. Flow diagram of the peak output of the entire network in different return periods (Source: Research
Findings, 2020)

g2 )luw jo dlu Ve CldS5l 0590 b b 2 oy ST Ol i’ o )0 -V Jgux

Table 3. Percentage of changes in maximum flow velocity with 10-year return period in scenarios
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Table 4. The average of socio-cultural indicators affecting the resilience of the 9 regions of Region 4
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Table 5. One-way analysis of variance to compare the mean of socio-cultural index (Source: Research Findings,

2020)
ANOVA
WARGOD]D
S of
Sguares df Mean Square F Sig
Betwaan Groups 1,514 ] a0 11,210 [RIN]N)
Wiithin Groups 1.284 48 uay
Total 2.807 63
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Table 6. Priority areas in terms of socio-cultural resilience using Tukey test (Source: Research Findings, 2020)

Tukey HSD?
Subsetfor alpha = 0.05
YARDOOOZ B 1 2
g 6 | 28450_D
1 G 3.0200 3.0200
7 6 3.0817 3.0817
2 G 3.0883 3.0883
4 6 3.0950 3.0850
G G 31467 31467
g 6 31483 3.1483
3 6 31783 31783
5 6 C_3.3317)
Sig. 347 437

Means for groups in hamogeneous subsets
are displayed.

a. Uses Harmaonic Mean Sample Size =
6.000.
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Figure 5. Chart of prioritization of 9 districts of Tehran Region 4 municipality in terms of socio-cultural
resilience (Source: Research Findings, 2020)
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Table 7. Average economic index affecting the resilience of the 9 regions of Region 4
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Table 9. One-way analysis of variance to compare the mean of economic index (Source: Research Findings,

2020)
ANOWVS
WAROOO0]
Sum of
Squares of Mean Sgquare F Sic
Between Groups T.B9T a a2 2.375 026
within Groups 25.521 B3 405 L’
Tatal 33.218 71
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Table 10. Priority areas in terms of economic resilience using Tukey test (Source: Research Findings, 2020)
Tukey HSD®

Subset for
alpha = 0 05

VARQOO02 N
1

W WL wWwOoowaooo D

N O W~ EsEN©

19 062

Means for groups in homogeneous
subsels are displayed

a. Uses Harmonic Mean Sample
Size = 3000
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Figure 6. Prioritization chart of 9 municipal districts of Tehran Region 4 in terms of economic resilience
(Source: Research Findings, 1399)
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Table 11. The average of the effective managerial-institutional index in the resilience of the 9 regions of Region
4 (Source: Research Findings, 2020)
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Table 12. One-way analysis of variance test to compare the mean of management-institutional index (Source:
Research Findings, 2020)

ANOVA
VAROD001
Surn of
Syuares df Mean Square F ,/S:—a,\
Between Groups 49338 8 617 3.747 \ 003 )
Within Groups 5930 36 165 N——1
Total 10.868 44
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Table 13. Priority areas in terms of managerial-institutional resilience using Tukey test (Source: Research
Findings, 1399)

Tukey HSD?
Subset for alpha = 0.05
VARDO002 N 1 2
1 5 2.3040 D
4 5 2.4800 2.4800
9 5 2.5200 25200
2 5 26280 26280
8 5 26480 26460
7 © 20680 30680
3 5 2.0950 3.0960
6 5 3.2040
5 5
Slg 082 117

Means for groups in homogeneous subsets
are displayed

a. Uses Harmonic Mean Sample Size =
5.000
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Figure 7. Chart of prioritization of 9 districts of Tehran Region 4 municipality in terms of managerial-
institutional resilience (Source: Research Findings, 2020)
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Figure 8. Fuzzy maps for estimating physical resilience in Tehran Region 4 (Source: Research Findings, 2020)
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Figure 9. Graphic display of weighting to each of the effective criteria with Expert choice software (Source:
Research Findings, 2020)
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(Source: Research Findings, 2020)
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