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Extended Abstract

Introduction

Effective urban water management is a cornerstone of sustainable development and public safety in a rapidly changing global
climate. The growing variability in weather patterns, characterized by longer dry spells punctuated by intense, short-duration
storms, places unprecedented stress on city infrastructures. This is particularly true for cities in arid and semi-arid regions, where
drainage systems were often designed based on outdated hydrological data and can no longer cope with current precipitation
extremes. In recent years, the increase in the frequency of seasonal precipitation, especially in arid regions, and the improper
design of flood collection networks in such areas have caused inundation of streets and residential areas and disruption of
citizens’ daily activities. In addition, flooding of urban streets in various locations has caused the spread of environmental
pollution and health hazards, threatening human health. These problems have been observed in many urban basins in Iran in
recent years. Addressing this dual threat of flooding and pollution requires a paradigm shift from simply disposing of stormwater
to actively managing it as a valuable asset. Urban runoff can be harvested as a supplementary water resource. This approach, not
only mitigates flood damage but also provides an alternative water source for non-potable uses, such as irrigation and industrial
cooling, thereby reducing pressure on conventional water supplies. Therefore, designing and improving urban runoff collection
networks to address the mentioned problems is an inevitable necessity and is of great importance. In this study, a runoff collection
system in a semi-arid urban area has been simulated. In this case study, short-term but high-intensity rainfall, uneven temporal
distribution of rainfall, and impermeable surfaces (e.g., asphalt and concrete) increase the risk of sudden runoff and further
highlighted the need for careful design of runoff management infrastructure. The simulation’s primary objective is to model
the hydraulic performance of the existing network under extreme rainfall scenarios and to propose and test optimized design
configurations that can enhance the system’s capacity, reduce flood peaks, and facilitate the safe capture of runoff for subsequent

use.

Materials and Methods
The city of Anbarabad located in the south of Kerman is one of the areas where heavy rains in different seasons cause urban

flood events. This city has two distinct climatic conditions: hot semi-humid in the west and hot arid in the east. The highest
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precipitation occurs in winter and autumn. The area that will be studied is the urban district of Anbarabad with an area of 684
hectares. In this study, the runoff collection network of Anbarabad was analyzed and optimized hydraulically using the SWMM
5.2. The information required by the model includes meteorological data (rainfall pattern, rainfall duration, input hyetographs,
and other rainfall characteristics, intensity-duration-frequency curves, design rainfall, etc.) and spatial data (urban road map,
land use map, soil type map and topographic map) along with runoff statistics. To determine the design rainfall, intensity-
duration-frequency (IDF) curves were extracted. Prior to this, a data homogeneity test was performed using the run test method
on the monthly rainfall data of the reference rain gauge station for the statistical period 1390 to 1399, which was obtained from
the Iranian Meteorological Organization. After the sub-basinization operations in ArcGIS 10.8, the outlet hydrograph of each
hydrological unit of the urban basin was calculated for a 10-year return period and based on that, the peak inflow discharge to the

runoff collection network was determined and at the end, the network was hydraulically improved.

Results and Discussion

A comprehensive hydrological and hydraulic analysis was conducted to evaluate the performance of an urban drainage network
under extreme flood conditions. A comparison of outlet hydrographs before and after channels modification (for a 10-year return
period flood) revealed an increase in the peak discharge. This rise is attributed to the enhanced conveyance capacity of the
modified system, which now routes water more efficiently towards the outlet, thereby altering the flood peak characteristics.
The simulations revealed that physiographic characteristics substantially affect the hydrological behavior of each sub-basin.
Sub-basins with steeper slopes, larger impervious surface areas, and higher equivalent widths generated higher runoff volumes.
This variability in response underscores the importance of considering spatial heterogeneity in watershed management plans.
Hydraulic simulation results indicated that 49 out of 56 nodes in Anbarabad’s flood collection network experienced flooding.
Among these, 28 nodes recorded the longest flooding duration, and node J21 exhibited the highest flood volume. The identification
of such critical nodes is essential for prioritizing rehabilitation efforts and allocating resources effectively. Furthermore, the
hydraulic analysis revealed that the existing runoff collection network in Anbarabad was undersized for the flood event, causing
numerous stormwater channels to exceed their design capacity. This systemic inadequacy is a common issue in many rapidly
urbanizing areas where infrastructure development lags behind land-use changes. Finally, based on the observed results, the
geometric dimensions of stormwater channels were modified to provide the necessary capacity for flood conveyance. This
intervention successfully eliminated flooding in previously affected nodes, demonstrating the critical importance of evidence-

based, calibrated engineering solutions in building urban flood resilience.

Conclusion

The ongoing process of urbanization represents one of the most significant human impacts on the natural hydrologic cycle.
The change in land use from natural and agricultural covers (e.g., forest, pasture) to urbanized ones (e.g., residential, commercial,
industrial) has significantly heightened the challenges associated with urban watershed management. These changes reduce
infiltration and increase both the volume and velocity of surface runoff, overwhelming traditional drainage systems. In this
paper, the simulation of the surface runoff collection network of Anbarabad city located in Kerman province was performed
using the SWMM 5.2 model. This widely recognized model was selected for its robust capability in simulating dynamic runoff
processes and complex hydraulic routing within urban drainage networks. The modeling results were presented in the form of
tables and graphs including peak discharge, cumulative runoff volume and peak flood flow time for each urban hydrological
unit. Also, variations in outlet discharge across different network sections were quantified, enabling identification of critical
zones contributing significantly to runoff production. This spatial analysis is crucial for implementing cost-effective mitigation
measures where they are most needed. Subsequently, hydraulic simulation of the network revealed specific nodes experiencing
overload or flooding conditions. These hydraulic bottlenecks were carefully analyzed to understand the underlying causes of

system failure during storm events. Then, the necessary corrections were made at these points and finally, a modified surface
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runoff collection network was proposed that can effectively prevent runoff and improve the safety and welfare of citizens.
The results obtained allowed the assessment of the contribution of each region to runoff production and the identification of
priority areas for the implementation of surface runoff collection systems. This methodology provides a scientifically grounded
framework for urban planners to enhance flood resilience in rapidly developing cities, particularly in water-scarce regions like

Kerman province.
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Table 2. Characteristics of urban sub-basins in the study area
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(m) Joles 2 o Colus el ) osled Jolae 56 b Colue slpjeled
Equivallent width Slope(%) Area(ha ) Sub-basin No Equivallent width(m) Slope(%)  Areaha) Sub-basin No
231.02 0.660 7 S31 370.41 0.573 323 S1
325.58 0.775 16.8 S32 294.19 0.659 22.3 S2
136.81 0.746 5.5 S33 121.41 0.295 8.22 S3
351.9 0.439 24 S34 154.01 0.157 9.78 S4
247.68 0.739 13.4 S35 298.65 0.503 17.8 S5
227.73 0.563 20.2 S36 299.65 0.290 7.9 S6
317.38 0.159 19.9 S37 33.86 0 0.3 S7

54 0.666 0.81 S38 161.53 0.915 8.82 S8
225.26 1.263 10.7 S39 112.12 3.030 1.11 S9

250 0.431 11.6 S40 237.47 0.484 14.7 S10
281.48 0 15.2 S41 392.28 0.321 24.4 S11
174.54 1.049 6.65 S42 123.04 0.652 5.66 S12
187.17 0.866 10.8 S43 201.2 0.602 6.68 S13
114.51 0 7.1 S44 226.95 0.354 12.8 S14
97.32 0.157 6.19 S45 251.41 0.567 13.3 S15
67.09 0.432 1.55 S46 88.81 0 2.86 S16
155.85 0 8.12 S47 127.09 0.199 6.38 S17
81.36 2.662 2.75 S48 152.23 0.895 5.1 S18
213.96 2.796 7.66 S49 412.87 0.378 21.8 S19
176.47 1.764 9 S50 120.76 0.380 6.34 S20
128.52 3.355 3.83 S51 272.28 0.722 11.3 S21
104.85 2.024 5.18 S52 179.29 0.757 7.1 S22
151.81 6.363 3.34 S53 258.62 0.377 15 S23
191.85 1.221 9.42 S54 364.08 0.872 29.2 S24
171.42 1.519 5.64 S55 394.14 0.399 29.6 S25
203.94 3.070 9.3 S56 327.39 0.162 20.2 S26
376.31 0.299 25.1 S57 227.35 0.532 12.8 S27
251.17 0.780 16.1 S58 228.82 0.360 12.7 S28
181.58 0.255 7.1 S59 125.88 0.354 3.55 S29
259.82 0.512 15.2 S60 221.26 0.759 8.74 S30
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Table 3. Characteristics runoff collection network
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Table 4. Hydrological simulation results for the design rainfall with a 10-year return period

Sllgy ceps S o0 T;:;” J;O‘t’;fle sl s Sllgy ups Sy 2 J;Tb{” Ji“t’”fb sl s
Runoff  Peak flow & s TR Runoff ~ Peak flow o .o‘a . TR
cofficient  (CMS) runoff  precipitation ~ Sub-basin coefficient  (CMS) runoff  precipitation ~ Sub-basin

(CM) (mm) (CM) (mm)
0.959 1.1 83.36 86.9 S31 0.916 3.49 79.63 86.9 S1
0.991 2.8 86.12 86.9 S32 0.93 2.74 80.83 86.9 S2
0.952 0.82 82.72 86.9 S33 0.935 1.06 81.22 86.9 S3
0.934 3.08 81.2 86.9 S34 0.937 1.29 81.43 86.9 S4
0.943 1.86 81.92 86.9 S35 0.939 2.39 81.63 86.9 S5
0.923 2.32 80.23 86.9 S36 0.98 0.18 85.14 86.9 S9
0.952 2.98 82.74 86.9 S37 0.942 1.22 81.9 86.9 S8
0.973 0.13 84.59 86.9 S38 0.946 0.05 82.19 86.9 S7
0.947 1.54 82.29 86.9 S39 0.956 1.22 83.09 86.9 S6
0.948 1.68 82.35 86.9 S40 0.938 1.95 81.51 86.9 S10
0.943 2.11 81.93 86.9 S41 0.938 3.23 81.5 86.9 S11
0.953 1.01 82.85 86.9 S42 0.948 0.82 82.38 86.9 S12
0.941 1.47 81.73 86.9 S43 0.957 1.04 83.17 86.9 S13
0.938 0.94 81.51 86.9 S44 0.941 1.75 81.8 86.9 S14
0.937 0.81 81.43 86.9 S45 0.943 1.86 81.99 86.9 S15
0.965 0.25 83.89 86.9 S46 0.958 0.45 83.23 86.9 S16
0.944 1.14 82.03 86.9 S47 0.945 0.9 82.14 86.9 S17
0.957 0.42 83.13 86.9 S48 0.957 0.79 83.15 86.9 S18
0.955 1.17 83 86.9 S49 0.944 3.04 81.99 86.9 S19
0.945 1.27 82.09 86.9 S50 0.944 0.89 82.01 86.9 S20
0.96 0.6 83.4 86.9 S51 0.951 1.68 82.64 86.9 S21
0.946 0.74 82.18 86.9 S52 0.952 1.07 82.76 86.9 S22
0.966 0.54 83.98 86.9 S53 0.94 2.03 81.72 86.9 S23
0.946 1.34 82.2 86.9 S54 0.928 35 80.62 86.9 S24
0.991 0.94 86.14 86.9 S55 0.931 3.65 80.86 86.9 S25
0.948 1.35 82.4 86.9 S56 0.938 2.68 81.52 86.9 S26
0.935 3.24 81.27 86.9 S57 0.941 1.75 81.81 86.9 S27
0.937 2.11 81.4 86.9 S58 0.942 1.75 81.85 86.9 S28
0.953 1.07 82.79 86.9 S59 0.961 0.56 83.51 86.9 S29
0.94 2.06 81.69 86.9 S60 0.952 1.31 82.76 86.9 S30
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Fig 6. Illustrating the location of junctions and canals and their status in terms of flooding
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Fig 7. Inflow hydrograph to Junction 21 for the 10-year return period design discharge
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Table 5. Hydraulic simulation results for design rainfall with a 10-year return period
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Sl o> IS el (S SOl olels ) N o o 5lo S S0l wlelw )
(Mm?) (MP/8) Juow Hour of max °)5. Mm?) (/) o Hour of max °)5.
Flood Volume Max Flow flow Junction Flood Volume Max Flow flow Junction
2.818 1.719 1.04 J29 34.144 3.92 5.32 J1
14.221 2.393 5.45 130 11.387 2.543 4.7 2
11.236 1.91 5.45 J31 0.002 0.005 0.19 J4
9.89 1.712 5.45 J33 0.044 0.084 2.23 J5
3.864 3.421 0.67 134 0.6 0.316 1.84 J6
12.51 2.12 2.99 I35 5.585 1.442 4.88 J7
6.074 1.061 5.45 J36 0.371 0.429 0.44 J8
21.514 3.33 5.46 J37 3.485 0.767 5.35 J9
12.811 2.047 5.45 J38 0.452 0.676 0.36 J10
11.02 2.626 4.02 J39 10.352 3.181 1.88 Ji1
4.518 0.821 5.43 J40 38.536 4.783 5.31 J12
19.579 2.134 5.41 J42 11.815 3.782 2.99 J13
9.196 1.431 3.89 J43 2.781 2.612 0.58 J14
4.897 0.943 5.47 J44 11.394 2.001 5.45 J15
14.09 0.76 5.4 J45 11.315 1.873 5.43 J16
0.958 0.056 5.35 J46 10.77 2.039 5.35 7
7.728 1.273 5.43 J47 2.297 1.688 0.88 J19
6.31 1.214 5.47 J48 2.739 1.838 0.9 J20
4.494 0.811 5.39 J49 74.625 7.037 5.35 121
6.362 1.168 5.45 J50 4.187 2.63 1 123
6.647 1.049 5.44 J51 19.908 3.215 5.47 124
0.004 0.009 1.74 J52 13.262 2.124 5.46 125
23.331 2.612 3.98 J53 6.07 1.085 5.45 126
25.655 2.79 5.39 I54 0.069 0.174 0.2 127
2.018 0.503 5.26 128
VEoF 3l Ve bl - ohjg5 Jl 't Sl 80351 iz 3 ol


http://dx.doi.org/10.22034.19.70.1
https://jwmsei.ir/article-1-1206-fa.html

01

J29
123
I56
J22
J55
J21
J54
J17
J1i6
J41
J40
J46
J15

[ Downloaded from jwmsei.ir on 2025-12-03 ]

[ DOI: 10.22034.19.70.1 ]

597
595
593
£
= 91
1=
=
E 589
25} :
587
585
583
581 -
3500 3000 2500 2000 1500 1000 500 0
Distance (m)
JI5 (65555 05 ot 53 521 GLILS Jgb 0 A S
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Table 9. Dimensions of canals in current condition compared to modified condition
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Fig 9. Runoft hydrograph at the outlet of the study area (before and after canal modification)

A

sdalie &S 5 sboles s o 0L —LadUS Aol 5l a5 L3
<Ll L;))‘@;.- S C‘)Lp\ O de S s s sl e
(U252 ol Ll cpl e ol anl il o
Loie Ol sl b Olly,y 08l jae s &S5 b b
Cub b e O, @,T@}, b gl slal Fol
T o s 53 3L Rl Ol ks 5 Ul (sl Lo
el g el 03 S el dhl &S s 2 abi s Ol

el Bl (6 S

S 5 domb 9 Sy

A e bl Ol s cul g edel Cs 4 @L“J
Sl siasdsl ol plald 555 Sl My 55 sl g
g walp L e ol sl s b sl
AR 3 S a3 Ol G ar Sl cslaland 3 e
Lol 2 oS 3l Ol die [ Sdssde gl axls
O Al e A5 53 65V ey (A8l 4 s
5 O ol GadUlS b s S0k plias g s
ol s olg s il b Sl e LUK
b Olgea @laes by o3l SO 5l sl b gsludde 5l
2 b Sl sl Kb Jpol Ab sl ke
odal Szt s il 5y .23 813 eslinal 5550 3Ll e g3
2gad &l 5 Cf;‘%‘)‘}s&x{@-’f Ols s

P UL, c.sJJ]@-"T S 2 g0 Loy (25

3550 adlaie > Sls) (63l o 4S5 g g0 Comd s (Sl
rLA‘du)\jl;_mjbu)bo}i}dch)buj‘fjSb\bdwwb
Ol a1k Lol GladUl Olse 4 oS | a5 Cligy 5 e

Ol ool (owsias 9 ool


http://dx.doi.org/10.22034.19.70.1
https://jwmsei.ir/article-1-1206-fa.html

[ Downloaded from jwmsei.ir on 2025-12-03 ]

[ DOI: 10.22034.19.70.1 ]

Ol s g8 28l Sl
05 sble slas 44')_<>¢;:a45.)d)l>6a¢))\5«\ e ol O L 55

Bodld 4y  w gwd
Lz M.KA d_’)l; )\ ul“ﬁ}i u{‘ 5 ol eslaul Gb B Laosls

.Caﬁﬁ.\.ﬁ\j})‘];)g}‘)bdwawf

QB Wy g8 o5 5lie

Sl dsesls gslueslel 5 g5 oo 0les DL Olias bl
el s s Alie S dagslaand ool (Jo
w5sp slealy igode Lo jdeme llie Aol g 5 2dl o p
20l 038 sl g el Slgadame e ol s 5 Sl
Alas il s

oolawl 3590 b

1. Arman, N. Shahbazi, A. Faraji, M. and Dehdari, S.
2019. Effect of urban development on runoff generation by
SWMM, case study: Khuzestan Province, Izeh. Watershed
Engineering and Management 11(3): 750-758. doi: 10.22092/
ijwmse.2018.115272.1353. (In Persian).

2. Badizadegan, R. Khodashenas, S.R. and Esmaeili, K.
2021. Sensitivity Analysis of the Affecting Parameters on the
Urban Runoff Results in SWMM Model (Case Study: North
Catchments of Tehran City). Modares Civil Engineering
Journal 21(5): 57-63. (In Persian)

3. DHI- Danish Hydraulic Institute. 2023. MIKE+
Collection System- User Guide, Horsholm, Denmark: DHI
Water & Environment.

4. Doorandish, S. Moghbeli, A. Mahdavi-Meymand, A.
and Zounemat-Kermani, M. 2024. Evaluation of Wavelet
Transform Application for Detecting Trends in River Flow
Discharge (Case Study: Halilrood River in Iran). Journal
of Water and Soil Conservation 31(4): 113-136. 10.22069/
jwsc.2024.22501.3732.

5. Farina, A. DiNardo, A. Gargano, R. van der Werf,
J.A. and Greco, R. 2023. A simplified approach for the
hydrological simulation of urban drainage systems with
SWMM. Journal of Hydrology 623, 129757. https://doi.
org/10.1016/j.jhydrol.2023.129757.

6. Farokhzadeh, B. Kiani, A. and Bazrafshan, O. 2020.
Evaluation of SWMM hydrological-hydraulic model in

urban runoff management (Case study: District 12 of Tehran

VF ¥ smb Ve o5lond — o235 JUw

\4

Sheolme bl Aol e Sleg Lol il oo Sl (s 20
S b @S 4y ($35,5 Ol (bl 58 Bl il bl 2
Sl o Kos w03 ey o2 ahE 4 bk
Sl S a ol pl 5 Cdls Aal s s Sl (s s
350 W s PN S g 4G (2 00 S

Wjul 25 315 5 s Sy AU

53 A S s S S s oS ol 0L bl
LaS glosS w s O Sidssden S, 5 s B 506
Sy Db (28 5 sk ol e and 1530
OOl @l b sl ol apde W5 ke Sl e
oL nglj@,\{ Sl Slgan A3 i baw g odd
b ge sl cb_ﬂ Sho3 Vv a3l L as Wsls olas [Y]
S Ol e I Ao gy Ul gl s Ges
v»l{mi:”w@b}g}?'ujﬁjdswu‘ifjwiﬁxaﬁ
O 5 02 ASs slaail ramen o)l g5 Sy,
0 S phlsss C_,k.w o s il 3l L aS Wsls olas [Yv]
37 o el redle b e I Ul e s 2l
5 doles 5 e oS dmils Hlbl 5 G s 0 [YY] O
Al Sl e et A gl el

S 5 A slES laies S i S sk w
S o35l gy sn o 5 S (S Slage &
Soloand 4 dlds cpl g sl o3 S Sedamy 555 4 S
Ol s CE‘) :LLW& A e Ol Lﬂﬂcp.- LW
syse Sl as astls s SWMM Jus 5l eslizad b 0l S
(SLLL ok S &S bl g glaesly fls Juke Lo
Glagoin ( SHOL Slosas plo 5 (s3505 Gl Sl
i) S glaesls 5 (g lea Ol (Sl -t
e S (S5 aik 5 Sl 8 b (s pd plas
St Giluand s A3 (laeslel 5 sl mar by e
e Oy, Sosl e oS 53 0,8 0 IS sl i sl ol
w58 ol ol i S5 S s S 88 e g
oS s szl |y K88 e Slele oo i 0 S YA sl
Olej 3 ppiomes . AS odallio u_f:\sjf&w = or i J21
@y gn Ul Goslper &S el o B s 4 (OO
L edalie (5T (g)lee) LU 51 ol 53 L 6Ll Ll 2
WS Sy SBala L ol etalin sl Sl slial | ol o
p‘\) cub b s ul Tl 5 4 b pl wikin slal g 5
2 ol B Mo ol gl

Sl b

Qb;ﬁl{%io\i:.jla Sprs 5 6ol Colem 3l OB 5

Ol S 135l (omwrsiaen 9 @ole


http://dx.doi.org/10.22034.19.70.1
https://jwmsei.ir/article-1-1206-fa.html

[ Downloaded from jwmsei.ir on 2025-12-03 ]

[ DOI: 10.22034.19.70.1 ]

Engineering 14(4): 33-52. 10.22125/iwe.2024.420970.1758.
(In Persian).

15. Nasehpour, M. Khozeimehnezhad, H. and Forootan, E.
2021. Evaluation of Urban Development Impacts on Runoff
Using SWMM Model (Case Study: Qom Province). Journal
of Environmental Science and Technology 12 (22): 79-89.
10.22034/jest.2019.45067.4713. (In Persian).

16. Plan and Budget Organization, 1992. Publication No.
3-118: Bases and Design criteria for Sewage & Storm Water
Collection System. 20 pages.

17. Pouresmaeel, M. Salajegheh, A. Malekian, A. and
Keshtkar, A. 2023. Sensitivity analysis of input variables of
SWMM model in estimating urban floods in Azimieh region
of Karaj. Iranian Journal of Watershed Management Science
and Engineering 17(62) :33-40. DOI: 10.22034/17.62.33. (In
Persian).

18. Rafiee, M.R., Rasouli, D., Zolghadr, M. and Mahbod,
M. 2022. Evaluation of EPA SWMM, ASSA and Sewer
GEMS Models in Analysis of Urban Flood Collected
by Surface Drainage Network (Case Study: Lar New
City). Water 107-124.
10.30495/wej.2021.25316.2253. (In Persian).

19. Rahimi, M.A. Emamgholizadeh, S. Karami, G.H.
Delghandi, M. and Ganji Norouzi, Z. 2023. Evaluation
Urban Drainage Network Using SWMM Model (Case Study:
Shahrood City). Irrigation and Water Engineering 14(2):
146-163. 10.22125/iwe.2023.357737.1666. (In Persian).

20. Rajabi Shahbandi, E. 2018. Analysis of the effect of

retarding reservoirs on urban runoff network of Sari. M.Sc.

Resources Engineering 15(54):

Dissertation. Faculty of Agricultural Engineering. Sari
Agricultural Sciences and Natural Resources University, 108
pages. (In Persian).

21. Rossman, L.A. and Simon, M.A. 2022. Storm Water
Management Model User’s Manual Version 5.2. Center for
Environmental Solutions and Emergency Response, Office
of Research and Development, US Environmental Protection
Agency. 424 pages.

22. Rostami Khalaj, M. Mahdavi, M. Khalighi Sigarodi,
S. and Salajeghe, A. 2012. Sensitivity analysis of variables
affecting on urban flooding using SWMM model. Journal of
Watershed Management Research 3(5): 81-91. (In Persian)

23. Vakili tajareh, F. Salajegheh, A. Nazari Samani, A.A.
Malekian, A. and Shahbazi, K. 2020. The Impact of Urban

VF ¥ smb Ve o5lond — o235 JUw

Municipality). Urban Economics and Planning 1(4): 243-
251. doi: 10.22034/UE.2020.09.04.06. (In Persian)

7. Hashemi, H. R. Ildoromi, A. and Farokhzadeh, B.
2025. Determination of the Most Important Parameters
Affecting the Urban Runoff in Khorramabad City using
SWMM Model. Quantitative Geomorphological Research
14(2) €224982. doi: 10.22034/gmpj.2025.518647.1557. (In
Persian).

8. Hassani, M.R. Niksokhan, M.H. Ardestani, M. and
Mousavi Janbehsarayi, S.F. 2022. Evaluating the effects of
climate change on urban runoff based on CMIP6 models
(Case study: district 10 of Tehran municipality). Water and
Soil Management and Modelling 3(2): 269-285. 10.22098/
mmws.2022.11849.1176. (In Persian).

9. Hesari, E., Akhoond-Ali, A.M. and Maddah, M.A. 2024.
Simulating urban surface runoff and prioritizing low-impact
development methods using the SWMM model (Case study:
Neyshabur). Water and Irrigation Management 14(2): 263-
275.10.22059/jwim.2023.366666.1111. (In Persian).

10. Jafarpour, M. 2021. The Effects of Lack of Surface
Water Collection and Disposal Networks in Urban Areas
(Case Study: Ahwaz City). Journal of Rainwater Catchment
Systems 9(3): 37-46. 20.1001.1.24235970.1400.9.3.4.0. (In
Persian).

11. Khatooni, K. Hooshyaripor, F. MalekMohammadi,
B. and Noori, R. 2025. A new approach for urban flood
risk assessment using coupled SWMM-HEC-RAS-2D
model. Journal of Environmental Management 374, 123849.
10.1016/j.jenvman.2024.123849.

12. Liong, S.Y. Selvalingam, S. and Brady, D.K. 1989.
Roughness values for overland flow in subcatchments.
Journal of Irrigation and Drainage Engineering 115(2): 203-
214. 10.1061/(ASCE)0733-9437(1989)115:2(203).

13. Liu, C. Hu, C. Zhao, C. Sun, Y. Xie, T. and Wang, H.
2024. Research on urban storm flood simulation by coupling
K-means machine learning algorithm and GIS spatial
analysis technology into SWMM model. Water Resources
Management 38(6):  2059-2078. 10.1007/s11269-024-
03743-w.

14. Mohammad-Hassannejad, Z. Ghaeini-Hessaroeyeh,
M. and Fadaei-Kermani, E. 2024. Design of urban stormwater
drainage system using SWMM model (Case study: Vali

Asr town of Baghein, Kerman). Irrigation and Water

Ol S 135l (omwrsiaen 9 @ole


http://dx.doi.org/10.22034.19.70.1
https://jwmsei.ir/article-1-1206-fa.html

[ Downloaded from jwmsei.ir on 2025-12-03 ]

[ DOI: 10.22034.19.70.1 ]

26. Zandi, F. and Bashirgonbad, M. 2024. Estimation of
Urban Runoff for Determine Potential Flooding Points Using
SWMM Model in Malayer City. Watershed Management
Research, 37(1), 18-32. 10.22092/wmrj.2023.361283.1523.
(In Persian).

27. Zhang, X. Kang, A. Lei, X. and Wang, H. 2024. Urban
drainage efficiency evaluation and flood simulation using
integrated SWMM and terrain structural analysis. Science
of The Total 177442.  10.1016/.
scitotenv.2024.177442.

Environment 957,

VF ¥ smb Ve o5lond — o235 JUw

AR

Development and Land Use Changes on Runoff Production
in Abshouran Watershed. JWMSEIR 2020; 14 (51): 20-30.
20.1001.1.20089554.1399.14.51.6.9. (In Persian).

24. Shahbazi, A. Khalighi Sigarodi, S. Malekian, A. and
Salajegh, A. 2017. Sensitivity analysis of input parameters
of SWMM model to urban runoff management (Case study:
Mahdasht town). Watershed Management Research 30(1):
67-75.10.22092/wmej.2017.115565. (In Persian).

25. Zahedi Khameneh, H. and Khodashenas, S.R. 2021.
Performance Evaluation of stormwater collection system
and sensitivity analysis of parameters affecting it (study of
districts 10 and 11 of Mashhad). Iranian Journal of Irrigation
& Drainage 15(5): 1067-1080. 20.1001.1.20087942.1400.15
.5.7.5. (In Persian).

Ol S 135l (omwrsiaen 9 @ole


http://dx.doi.org/10.22034.19.70.1
https://jwmsei.ir/article-1-1206-fa.html
http://www.tcpdf.org

