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Figure 1- Location of the Study Area.
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Table 1- Characteristics of the Studied Sub-Basin.

The
Stream Flow Number Number Number  Penetration  Number Rain . .
T . . of of output Latitude  Longitude
rending Unit Channels Nodes of Nodes Model of Sub- Gauge
Basins
DYNWAVE CMS 1069 58 924 CN 975 1 39.55 53.58
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Table 2- Initial Values and Important Metrics for SWMM Software Calibration.

Calibration Parameters Initial Values Scale of Changes Maximum Values
Percentage of impervious areas - +30 -
Slope (%) - +30 -
Equivalent width (meters) - +30 -
N — Impermeable 0.013 0.011-0.033 0.018
N — permeable 0.05 0.02 -0.08 0.2
Storage height of impervious areas (mm) 1.778 03-25 2
Storage height of permeable areas (mm) 3.81 2.5-5.1 1.4
Percentage of impervious areas without surface storage 16 5-20 18
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Figure 2- The IDF Curve for the Base Period (1980-2020) and the Near Future Period (2021-2050) and the
Far Future (2051-2100).
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Figure 3- The Percentage of Changes of Parameters Affecting the Peak Irrigation in Terms of Percentage.
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Table 3- Values of Performance Indicators in the Calibration and Validation Period of SWMM Software.

Rain Event Level NS RMSE BIAS KGE
2020.10.9 Calibrate 0.74 1. 66 6.21 0.74
2020.12.3 Calibrate 0.73 1.58 8.88 0.70
2020.12. 6 Calibrate 0.69 1.54 11.02 0.79
2020.12.7 Validate 0.70 1.51 10.86 0.75
2020.12. 24 Validate 0.68 1.70 8.96 0.69
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Table 4- The Status of Super-Critical Flooding Nodes in the Base Period (1980-2020).
Basic period (1980-2020)

Maximum Duration of Maximum Duration of
Supercritical Flow Rate Maximum Flow rate Maximum
Flooding nodes (CMS) Flooding (min) (CMS) Flooding (min)
return period
25 years old 50 years old
NC06-2243 0.385 29 0.411 30
NC06-2293 0.444 28 0.498 28
NC06-7062 0412 30 0.499 29
NC06-7112 0.206 22 0.248 25
NC06-2869 0.178 24 0.202 27
NC06-2908 0.196 27 0.215 28
NC06-2936 0.221 28 0.301 31
NC06-4946 0.367 29 0.405 33
NC06-4430 0.355 32 0.424 33
NC06-4563 0.294 34 0.395 35

‘RCP 2.6 (592, buw ol yuoi 1l i’ (G152 395 5 S W00 )5 g -0 Jgo
Table 5- The status of Super-Critical Flooding Nodes under the Influence of Climate Change in the RCP 2.6 Scenario.

Near Future Period (2021-2050) Far Future Period (2051-2100)
RCP 2.6 RCP 2.6 RCP 2.6 RCP 2.6
Duration Duration Duration Duration
Superecritical Maximum of Maximum of Maximum of Maximum of
Flooding Flow Rate  Maximum  Flow Rate ~ Maximum  Flow Rate ~ Maximum  Flow Rate =~ Maximum
Nodes (CMS) Flooding (CMS) Flooding (CMS) Flooding (CMS) Flooding
(min) (min) (min) (min)

return period

25 years old 50 years old 25 years old 50 years old
NC06-2243 0.421 30 0.465 31 0.498 30 0.502 29
NC06-2293 0.402 22 0.451 22 0.464 28 0.498 25
NC06-7062 0.457 23 0.497 24 0.495 27 0.542 27
NC06-7112 0.382 25 0.412 26 0.420 22 0.439 30
NC06-2869 0.252 26 0.289 30 0.295 24 0.325 31
NC06-2908 0.199 26 0.205 32 0.222 30 0.254 28
NC06-2936 0.181 28 0.209 29 0.230 29 0.247 30
NC06-4946 0.101 30 0.121 30 0.154 31 0.184 28
NC06-4430 0.154 31 0.174 32 0.185 31 0.192 32
NC06-4563 0.173 33 0.198 29 0.199 27 0.202 29

RCP 8.5 (555l w8l i’ p3b i Sl 398y S S0 )5 Crnidg =7 Jgor
Table 6- The status of Super-Critical Flooding Nodes under the Influence of Climate Change in the RCP 8.5 Scenario.

Near Future Period (2021-2050) Far Future Period (2051-2100)
RCP 8.5 RCP 8.5 RCP 8.5 RCP 8.5
Duration Duration Duration Duration
Superecritical Maximum of Maximum of Maximum of Maximum of
Flooding Flow Rate ~ Maximum  Flow Rate ~ Maximum  Flow Rate = Maximum Flow Rate =~ Maximum
Nodes (CMS) Flooding (CMS) Flooding (CMS) Flooding (CMS) Flooding
(min) (min) (min) (min)

return period

25 years old 50 years old 25 years old 50 years old
NC06-2243 0.399 29 0.412 29 0.425 26 0.444 29
NC06-2293 0.410 26 0.422 27 0.455 25 0.471 26
NC06-7062 0.425 28 0.454 25 0.462 29 0.478 29
NC06-7112 0.429 30 0.444 26 0.478 26 0.490 31
NC06-2869 0.320 32 0.362 29 0.377 27 0.386 32
NC06-2908 0.201 24 0.221 30 0.236 29 0.245 25
NC06-2936 0.200 25 0.218 28 0.220 30 0.233 24
NC06-4946 0.182 22 0.201 23 0.209 33 0.219 29
NC06-4430 0.172 29 0.198 30 0.200 33 0.210 33
NC06-4563 0.155 33 0.184 31 0.195 30 0.222 28
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Figure 8 - Flooding Nodes in the near Future of the RCP 8.5 Scenario (2021-2050).
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Figure 9 - Flooding Nodes in the far Future of the RCP 8.5 Scenario (2051-2100).
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Figure 10- Drainage Network Output Hydrographs in the Base Period (1980-2020) and Climate Change
(2021-2051), (2051-2100) under RCP 2.6 and RCP 8.5 scenarios.
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Extended Abstract

Introduction and Objective

Urban watersheds have become important due to the problems related to water resources management,
including floods and pollution control. Therefore, the approach of engineers in recent years is toward
computer software for estimating and simulating runoff. So far, many rainfall-runoff software with
different capabilities and complexity have been developed and used for flood forecasting. The approach
of the current research is to simulate the surface runoft and to identify the flood and critical nodes under
the influence of climate change and to determine the efficiency of the surface drainage network in the
west of six districts of Tehran municipality.

Materials and Methods

This research includes two parts of hydrology and water flow. In the hydrological department,
after calculating the concentration time, in order to extract the rainfall intensity of the plan and to
analyze the maximum rainfall for different durations of the base period (1980-2020), the near future
period (2021-2050) and the far future (2051-2100) and preparing the IDF curve at different times and
durations, based on the RCP2.6 and RCPS8.5 scenarios, the Abkhezer-Qahraman method was used.
In the water flow section, the assessment of the drainage network and flood control nodes in the
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western part of the six municipalities of Tehran in the base period (1980-2020) and under the
influence of climate change (2021-2050), (2051-2100) in the RCP 2.6 and RCP8.5 scenarios for the
period 25 and 50 year returns were made.

Results and Discussion

The results showed that the values of rainfall intensity in the duration of rainfall and different
return periods in all three scenarios have increased compared to the frequency intensity curve of the
base period, and the maximum rainfall intensity has increased in the short-term time base, and with
the passage of time, the maximum rainfall intensity has decreased. and IDF curves are affected by
short-term rainfall. The results of the model calibration showed that there is a good agreement
between the observed and simulated data in the simulation of water runoff in the five investigated
rainfall events. The results of the sensitivity analysis showed that the impervious areas have the
greatest impact on the change of peak water discharge. The results of the evaluation of flood nodes
showed that, for example, the number of flood nodes in the base period (1980-2020) and under the
influence of climate change in the RCP2.6 and RCP8.5 scenarios (2021-2050) for the 25-year return
period are 7, 10, and 12, respectively. The number of flood nodes in the base period (1980-2020)
and under the influence of climate change scenario RCP2.6 and RCP8.5 (2051-2100) for the return
period of 50 years are 9, 14 and 17, respectively.

Conclusion and Suggestions

The results of this research showed that the number of flood catchment nodes in the basin increased
in the 25-year return period compared to the 50-year return period in each period. According to
the identification of critical nodes in the research area, by applying modern methods of urban
runoff control, such as creating permeable surfaces and gardens, absorption wells and reservoirs and
storage ponds, the runoff can be controlled at the source to reduce the volume and peak water in the
downstream, so that the probability of occurrence Minimize flooding and flooding.

Since the percentage of impervious areas in the study area is high, it is recommended to increase the
dimensions of the channels in terms of the passage of flood during rains and to have the ability to
direct more amount of runoff and reduce the amount of peak flow of runoff in the location of super
critical nodes.
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