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Fig. 1. Schematic diagram of hydrological cycle evaluation (Miller et al. 2014)
(Miller et al. 2014) 5545 0 a5 > b5l SOl r\;\i:—\ Jss

s ol Ly bl il (Saalns (s 3lade okl 5 sud il
bl gl 1 SUly, S 5 i S 0l 5 e o SeSar
Glasl 51 S (Rossman 2010) 3,8 5, 5] gm0 S s [ERENS
Ul LID ol o5 A1 s 5bodte ol 3l 3
(e a5 5lam 5 U8 S gs (1 Sl sl o8 )
JS Jas g3lotncd o S5 st i glo s (S0
Lo son ook oiman sl slasan VT 8 5 Jlasl (DUl
o) lec LB o e 3 OB 5 (g el (2S5 s
3530 = s3bwdas =) 53 (Zhang et al. 2010) ol )\j.é\rjﬁ
0L (S g sl o) Silets 50 255 L 0O
25U 5 b ool > Geoldl S 5 5 (Kl 5 (S1s 8
(255 o0 (S5 sl Slols ulplo s pdy e oy
G 5 dqUssi 5 pindss (2l Gl ) OS]

el BN Sk 4 ad 5o (b3 b ey 5l LG

bl ¥y -y
) o3 1 el T o Sl aca 3L Loyl ol 335 oLl

1ve ullsliguldaa

525 alsr i Joelse o S Sl > 2 (S350
Sls gas ol (5,5 g o sl 0SS 5 g
Ul bt Gl )5 s Joli 150 (5500
Do D 5 5505 le et e 5 (e CuB1SS
Olasin sl uzes (Alizadeh 2011) il glalox
sloos pds 5 <5).9T¢°-? bt Slezsle 5 (g5
St Ul e 31 s s 550 05U 5,68 050
2 $Sidae x2Sl (‘Jﬁdﬁ VS sl
(Miller el st osls oLt 3585 5 3,0 oo 31 (6 e 03 5450
(S LMl i g 5l ey andllas ol 5 et al. 2014)
e 40 Sl g oad aside Slalllae o3 gama (511 (520
L s ndnlnst 5 6 nindsti adox 51 (S350 00 slo el

ol o rw\\ Kowasg

Goledde—Y-\-Y
NS ol Sy s dam 3 S blim uil3T Lo 5 SWMM 1531 3

' U.S. Environmental Protection Agency (USEPA)

1497 JLu 0 aglodis A aggn


WWW.SID.IR
WWW.SID.IR

dx.doi.org/10.22093/wwj.2017.40791

e oS 3 3345 slajlil b

Ciliso 5L sk 52 U3 sk ul o = o
Table 1. Impermeability coeffecients of land surfaces with different land uses

Apartment,

Medium Low 7 ] Natural
LANDUSE density density Duplex Dl:sll%sl;ty Commercial )
Impervious ratio 0.65 0.45 0.7 0.7 0.95 0.0
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Fig. 2. Watershed modeling in SWMM software

Fig. 3. Introducing the sub-basin into the model
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Table 2. Hydrological input model parameters for the 9 sub-basins

Subcathment Sl Sz S3 S4 S5 Sﬁ S7 Ss Sg

Area(Hectare) 2068 537 432 122 195 848 649 114 143

Width(meter) 3607 1305 1104 735 720 1421 1534 786 888

Slope(percent) 26.7 7.7 16 8.6 6 12 13 9.9 8.7
Before

Impervious ~ development 13.8 13.02 26.4 21.12 14.24 6.44 6.48 6.79 8.74

Ratio After 33 217 33 265 17.8 161 216 194 25
Development

Fig. 4. Land-use changes and urban development in two study periods of 1994 (right) and 2014 (left)
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Fig. 6. Output hydrograph of the watershed after development
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Fig. 5. Output hydrograph of the watershed before
development
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Using storage instrument
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Figu. 7. Output hydrograph of the watershed after its
development with storage measures effected
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Figu. 8. Output hydrograph of the watershed after its
development with penetration measures effected

strng Slam s (295 Bl S50 -A S
3445 6\”)‘):" Jles!

Discharge (m?/s)

S 93 0 s e OS5 u nte e 5 0o 51 g
Vsgas 5850 oles oo Slas o Sl g esls IS5 s 3
SIS0 sl (oo slacie ol psgdhe sl ool Glis) el
LY slacaaSslo, s ssgama 53 el Ko A B Y &
el s laie Sl ol s i el il iz LY
Jleel 5 o3 Il s o Slade asy3 00 b aw s YO o asily
sanlie Lach) Sy um 3 45 € Splon il o sad S5 sl 13
2 L QU 5 g8 o 3585 laslnl Jlesl s 5 e
e ams e 0Lt s 8 Sl 51 B 055 Jilie
b s S 4 ¢ A Us i e 51 (S350 2l

ulsligaliaaa vy


WWW.SID.IR
WWW.SID.IR

dx.doi.org/10.22093/wwj.2017.40791 e oy 5 S sl fyl o3l

References
Ahiablame, L. M., Engel, B. A. & Chaubey, I., 2012, "Effectiveness of low impact development practices:

Literature review and suggestions for future research", Water, Air, and Soil Pollution, 223(7), 4253-4273.

Ahmadisharaf, E. & Tajrishy, M., 2015, "Siting detention basins using SWMM and spatial Multi-criteria
decision making", Journal of Water and Wastewater, Vol. 25 No.6 (94), 57-66. (In Persian)

Alizadeh, A., 2011, Principles of applied hydrology, Astan Ghodss Publishing, Mashad, Iran. (In Persian)

Booth, D. B., Hartley, D. & Jackson, R., 2002, Forest cover, impervious-surface area, and the mitigation of
stormwater impacts, Wiley Online Library.

Coffman, L., Clar, M. & Weinstein, N., 2000, "Low impact developmpent management strategies for wet weathe
flow (WWF)", Control Building Partnership, doi: 10.1061/40517 (2000) 109.

Herricks, E., 1995, Stormwater runoff and receiving systems: Impact, monitoring, and assessment, CRC Press,
USA.

Hsu, M.-H., Chen, S. H. & Chang, T.-J., 2000, "Inundation simulation for urban drainage basin with storm sewer
system", Journal of Hydrology, 234(1), 21-37.

Jang, S., Cho, M., Yoon, J., Yoon, Y., Kim, S., Kim, G., Kim, L. & Aksoy, H., 2007, "Using SWMM as a tool
for hydrologic impact assessment", Desalination, 212(1), 344-356.

Jia, H., Lu, Y., Shaw, L. Y. & Chen, Y., 2012, "Planning of LID-BMPs for urban runoft control: The case of
Beijing Olympic Village", Separation and Purification Technology, 84, 112-119.

Jia, H., Yao, H., and Shaw, L. Y., 2013, "Advances in LID BMPs research and practice for urban runoff control
in China", Frontiers of Environmental Science and Engineering, 7(5), 709-720.

Mahdavi, M., 2013, Applied hydrology, Publishing and Printing Institute of Tehran University. (In Persian)

Martin-Mikle, C. J., de Beurs, K. M., Julian, J. P. & Mayer, P.-M., 2015, "Identifying priority sites for low
impact development (LID) in a mixed-use watershed", Landscape and Urban Planning, 140, 29-41.

Miller, J. D., Kim, H., Kjeldsen, T. R., Packman, J., Grebby, S. & Dearden, R., 2014, "Assessing the impact of
urbanization on storm runoff in a peri-urban catchment using historical change in impervious cover", Journal
of Hydrology, 515, 59-70.

Putnam, A. L., 1972, Effect of urban development on floods in the Piedmont Province of North Carolina, Open-
File Report, USA.

Rossman, L. A., 2010, "Storm water management model user's manual, version 5.0",

Sauer, V. B., Thomas, Jr., W., Stricker, V. & Wilson, K., 1983, Flood characteristics of urban watersheds in the
United States ;USGPO Report, USA.

Seyed Kaboli, H., Ma'azed, H., Delghandi, M. & Hemmati, M., 2009, "Qualitative and quantitative forecasting
of urban wastewater basin surface using EPA SWMM software", Fifth National Conference on Science and
Engineering Watershed Iran, Shahid Beheshti University, Tehran, Iran. (In Persian)

Shuster, W., Bonta, J., Thurston, H., Warnemuende, E. & Smith, D., 2005, "Impacts of impervious surface on
watershed hydrology: A review", Urban Water Journal, 2(4), 263-275.

Sin, J., Jun, C., Zhu, J. & Yoo, C., 2014, "Evaluation of flood runoff reduction effect of LID (Low Impact
Development) based on the decrease in CN: Case studies from Gimcheon Pyeonghwa district, Korea",
Procedia Engineering, 70, 1531-1538.

USEPA., 2002, National water quality inventory 2000 report, EPA-841-R-02-001.

Woods-Ballard, B., Kellagher, R., Martin, P., Jefferies, C., Bray, R. & Shaffer, P., 2007, The SUDS manual,
Ciria London.

Zhang, G., Hamlett, J. M. & Saravanapavan, T., 2010, "Representation of low impact development scenarios in
SWMM", Dynamic Modeling of Urban Water Systems, Monograph, 18, 183-189.

\Y¥ dllsld g ol dlaa 197 JLu 0 aloiis PA aggn


WWW.SID.IR
WWW.SID.IR

