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Figure 1- Malayer city location in Hamedan province and Iran country.
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Table 1- Hydrologic unit attributes for Malayer city.

Sub Catchment ID  Area (km?)  Unit Width (m) Impervious Area (%) Slope (%) Output Node
1 2.23 500 70 1.16 J5
2 1.72 500 60 8.13 b}
3 2.68 500 65 4.76 3
4 0.995 500 70 3.23 J3
5 0.924 500 60 5.74 J4
6 2.075 500 70 1.05 J6
7 2.983 500 70 6.70 17
8 2.803 500 70 1.55 J11
9 0.731 500 70 1.02 18
10 2.265 500 70 5.99 J1
11 0.59 500 70 1.08 J9

o (5w (go09u0 o Jlail slre )§ wlasico -Y Jous
Table 2- Nodes attributes in Malayer city.

Node No. Base Height (m) Maximum Depth (m)
J1 1749 1
2 1773 1
I3 1735 1
J4 1737 1
J5 1750 1
J6 1729 1
7 1746 1
J8 1727 1
J9 1734 1
J10 1722 1
J11 1730 1
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Table 3- Junction attributes.

Conduit Link  Input Node Output Node Length (m) Slope (%) Roughness Coefficient
1 I5 J1 670 0.15 0.015
2 J1 J6 1820 1.1 0.015
3 J6 J8 1580 0.13 0.015
4 2 J4 980 3.67 0.015
5 17 J4 740 1.22 0.015
6 J8 I3 960 0.21 0.015
7 3 J10 2420 0.54 0.015
8 J1 J6 1000 0.1 0.015
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Figure 2- Intensity—Duration-Frequency curves in logarithmic axis for case study.
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Table 4- Initial values, range of changes and optimal values of the calibration variables of the model.

Parameters Initial Value Range of Variation  Optimized Value
Impervious Area (%) 60 -10 57.7
Impervious depression store 1.277 (mm) +30 (%) 1.655(mm)
Impervious roughness coefficient 0.01 +50(%) 0.02
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Table 5- Model results in calibration period.

Sub Area (km®) Runoff Time of Time to Observed Peak Simulated Peak
Height Concentration Peak Discharge (m3/s) Discharge (m3/s)
Catchment ID . .
(mm) (min) (min)
1 2.231 9.3 39.42 27.59 0.15 0.31
2 1.728 8.11 19.89 13.92 0.2 0.26
3 2.68 8.72 3545 24.81 0.19 0.39
4 0.995 9.47 24.67 17.27 0.1 0.17
5 0.924 8.14 18.51 12.95 0.12 0.14
6 2.075 9.28 53.63 37.54 0.1 0.28
7 2.983 9.4 26.82 18.77 0.31 0.48
8 2.803 7.96 43.74 30.61 0.15 0.33
9 0.731 8.1 75.36 25.72 0.04 0.11
10 2.265 8.08 29.86 20.89 0.18 0.33
11 0.59 8.12 35.02 24.51 0.04 0.09

LIV g JA (oo S @ bgye Cllgy (65 o i oS
o 3> 53 Clilgy (68,5 (1 FnS rizmed g (g3l yo S
byl V SIS ) o )5 Cunbige) 390 JA (60,5 & bgyye

(w] 1AW

dgoly; 0 by Sluogas samlbxe | G Jio @l
b gyp oS Joe )3 by Cumdy (ow)p plateds
loyS" Joe 53 by (i 51)7 5 18)5 650ke (sloojl]
walis &8 5 Jodo ol cul snddl)l £ oy
S5 gl s oo S o 53 ki b by S3i0pm



U’/’y'.{,ru’ f&}?

e )5 s b (s jgliiods (6 4 SUlg 2,9

oS Yoo 30 by o e 51855 9 )5 (eilee -7 Jgux
Table 6- Average depth and depth of maximum current at the location of the nodes.

Node No.  Average Depth (m) Maximum Depth (m)
J1 0.15 0.27
2 0.04 0.09
13 0.25 0.56
J4 0.24 0.56
J5 0.15 0.27
J6 0.42 0.8
17 0.09 0.18
J8 0.94 1
J9 0 0
J10 0.92 1
J11 0.18 0.33
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Figure 3- Flood production potential maps for Malayer city.
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Extended Abétraclt

Introduction and Goal

Due to the large volume of human and commercial activities, one of the most important goals of
infrastructure is to collect and transfer urban runoff, control floods and prevent flooding in cities. To
correctly estimate the runoff and characteristics of hydrological units and channels, it is important
to use appropriate hydrological and water models. Considering the importance of this topic, this
research was conducted with the aim of estimating the urban runoff of the Malayer to determine the
potential flooding points using a storm water management model (SWMM).

Material and Methods

On the basis of available technical reports, the area of the sub-watersheds, nodes and main
channels of the city were first determined. Flow direction and slope of the area was determined using a
digital elevation model and 11 sub-watersheds were identified. In addition, 11 nodes were
determined, regardless of the initial water depth and water level. Using the daily rainfall data of the
Malayer synoptic station during the 1992-2020 statistical period, a nine-hour rainfall with a return
period of 2 years was calculated and entered into the model. The geometrical shape of the channels
was an open rectangle and the flow trend in the channels was determined using the kinetic wave
method. The size of the maximum flow of water through the channels was calculated using the
relationship between the cross-section of the flow and the speed of the flow a 9-hour the rainfall with
a return period of 2 years. To calibrate the model, the variables of percentage of impervious areas,
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pond storage and roughness coefficient of impervious areas were used in the change range of the
allowed modification range. In order to evaluate the model, Nash-Sutcliffe efficiency coefficient and
the root mean square error were used.

Results and Discussion

The results showed that after optimizing the sizes of the variables, the Nash-Sutcliffe efficiency
coefficient and the root mean square error were 0.73 and 0.02, respectively. Of the total rainfall of
14.54 mm, 5.53 mm was related to infiltration losses, 7.55 mm was related to surface runoff, and
1.45 mm was related to pond storage. The results showed that the sub-watersheds that were in the
north of the city and overlooking the heights and leading to node number 10 had more volume and
drainage and it is necessary to revise the design and expansion of the channels in this area. In addition,
the sub-watersheds of the western part of the city (sub-watersheds no. 4) and the southwestern part
(sub-watersheds no. 8) had the highest and lowest flood potential of 0.651 and 0.547, respectively.
Conclusion and Suggestion

In this research, the results showed that almost half of the city would be affected by flood risks in
the event of rains. Therefore, the current drainage network does not have the necessary efficiency to
discharge urban runoff in the northern part of the city, and it is necessary to determine the optimal
dimensions of the channels. Because the eastern elevations of the studied area are snow-covered
and considering the geology of the area, in future research, models capable of calculating the runoff
caused by snow melting should be used.
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