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Figure 1. Geographical map of Shahzaderoodkhane Urban Watershed, Babolsar, Mazandran, Iran
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1- Danish Hydraulic Institute

2- U.S. Environmental Protection Agency Storm -Water Management Model
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Figure 2. Conceptual view of surface runoff by SWMM Runoff Block (by: Nix, S.J. 1994.)

S IS dhesg (298 ol ol 2 e 4
Al oo Candy () dolre) « Kigle dlslae
5 1

1 32
Q=W.=(d-dp)’s 0)

) yo y Yo ey 0jee ) b Sdaly il &
W asl 651 b (Sl cud b ply 99800 0558
o daw by 02)e b oje s 9y 2 Ol 02
dp&)mmfb)?)))da)k_J“}ALd‘).mm)J
Oy o s Fo s U;YB oﬂ$5 ).5|_\> G
S 23bo W danjgy by 0ops (V) doles p> yial)l
g8y 4 (e gy ol Job > & (oye b cunl plp
ol Lo S egrde il &5 Jo g oo
S5 S92 Ol oees bl il o lol )Y maw
Sygar ol 51 ek & cnlply ol lpss (Bly 059>
u)l.:ly uus) «591; .)9;»@ ooldwl @wlﬁ ).uol)l; g§.s
l.g L&:dj}j 9 o3l d)lqm » UL’)> Ls’fl’-{"\’;9) )P (L9
J omen 4 o) (bl e by, Sl edlatl
g Jisl 5 " Uil sbSsl )3 yonsmg sl b,
My (v glaglyp A8 0054 Sua ul sl asl
& A:w‘_{o )f)o.m L(bo)f J?u Bhl g.)m}) J9l; c\l».wy [XW)
&ig badd bogpl b Jsb 3 ol 503 ©)le
D9 el
Joe ( Sy i Jdod slne

Jas! S5l Loy SUMM Jao 55 Sgyn s
JSie Sl ad pbol (EXTRAN) ail  dswg
15 (V0) 483 e dnwss |y Jlin] Ssly Sdgyhen cloculls
I lases copar gnl Gobre Slaptese Ssb ol
A5 e3ly UL"" (Lzz"_’)‘.o.” 5l L5|4“9“->.‘-" b) Lam)f 9 &ybre
Slgise 9 03l &) oS oo )3 i &1 (6399 by
Soh 5Ly ond Jho 3y )5 by et b &
.)9.» .))|9 LBML)J );L» L’a‘ ybls)

S99y Jilod gl

Ssh bwg SWMM - Jae 53 (Sojolgyen Julos
byl g (v Sllgy «olly) Sob 258 0 plxil ULy,
39l s (So9)l ez 5 Gk 4 el 0 1) (S
(V0) led oo

Gmiee SWMM (5 (eoaxte Y5 4 Ulg) Sl
405> 0500 el Ollgy Soly 5l oolatwl WS e o
28 (Ko s 2l 0j92 05 1 45 Canl 0o (2l
Oljee (180 b 2l (58 Claogad Jls (lyis 4)
ezl 590 Wlije g By @ (S bojgs ) (Se
oles il wales le Jle Glial 4 i, Cas
Wl Sllyy Ssly j> oslitul 3y90 o gy porie
g2 gaw ol odd oy lis (V) S5 0 5 edg ool
djiie (639)9 Su b (o pd (e S g0 4 0jg> 0
Sl aSle agd Jlie 3 bl Jos (U050)
bocwl ply e opl cudyls (oo CUly) g ys
0,55 Sl b ol (goluw 45 CuilgSs 083 Sl
5 e Cugb, da b dlsgdy odd dbmyl  oxdaw
1 Ol Ges o a8l o 5] oK xaw Cllg, o5
O Orzen 29d by Sl 0psd Sl 5l i
ks 3985 bboo (Bl pSus g 9 1 53 ead 08
2 85) 28l pdy 3985 (e gl o 38l oo 3 (el
Gl 48 305 )15 eSS ) ks 0000 dgi5 s ] Jlis
Sois dnlp (amdes |y (398 & e ojll iy
HB (ool 025 b gipom dslas (g, 93 ) (o dlysy
25 sbaY e jlasl dei Ol b (il e
2wl oSea g a8l by SB ol g VL (Haw
e e €85 (e o Gl oy 51 S Ul
(pgdise 48)S J5 )3 )5 lawg o) dlale y5e5 bawgie
sk g) e I awlbre Gl et job 4
25 SBaY Gl 5y gy dwbre Gl el et
e (B ©ad dgd e @ly odliiel 390 ((rdaw
Al (639)9 5lade b Casl plyy 35 g 55 g 3985 polie

1- Depression Storage
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Figure 3: Workflow of catchment discretization based on GIS (Extract: Zhao Dongquan and et al. 2009)
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Figure 4. Distributions of elevation points in Babolsar City zoom in view of study area& DEM of Babolsar city
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Abstract

Flooding due to the failure of drainage systems is a serious problem for many urban
watershed of Iran. This paper shows how flooding in urban drainage systems can be simulated
by one- dimensional hydrodynamic modeling incorporating the interaction between (l) the
buriedspi pe systems (l1) the streets with open channel flow. The values of the NS, RMSE, and
%BIAS statistics were aso calculated to assess the validity of the model structure. The NS
results for calibration and validation of the case study demonstrate that the calibrated model
simulated acceptably the shape of the actual hydrograph. The lower RMSE values aso support
the accuracy of the calibrated model in simulating the shape of the hydrograph. The absolute
vaue of %BIAS is never more than 20%, which demonstrates that the calibrated model
simulated acceptably the total flow volume. The results of this study emphasize the use of one-
dimensional hydrodynamic model to Simulation of flooding in urban drainage systems.
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