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1- Storm Water Management Model
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Figure 1. Geographical map of Gorgan city located at Golestan province, Iran
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Table 1. Selected events of precipitation and their continuity in rain-gauge were manually measured by the authors of
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Table 2. Variation range of primary parameters for implementing calibration of parameters of SWMM model
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Table 3. Calibration of hydrology model for measuring the station located at channel No. 376
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Table 4. The primary amount, optimized amounts and the percentage of variation in results of the main parameters
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Figure 2. Results of calibration of simulated and observed hydrograph for shower dated 20.02.2012
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Figure 3. Results of calibration of simulated and observed hydrograph for shower dated 19.02.2012
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Figure 4. Results of calibration of simulated and observed hydrograph for shower dated20.02.2012

.
«\F
|
«Y
. -
L o |
A ¥ =
J; e é
= g
= =
B ofeF v
B=h
+ ¥
£ 0% Ik iz i i I i in ig
S ok ox F ok £ £ 4 484 & 2 & £ £ §F & &0F
P - s S
(br)aLs;

MYUNYIY &80 5US ) (sl (Slalie g ouds (gjlwdud 1S g)0 o xiwly gl - JSb
Figure 5. Results of calibration of simulated and observed hydrograph for shower dated 21.02.2012
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Table5. validation of hydrology model for measuring the station located at channel No. Y-
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Figure 6. Simulated and observed hydrograph of shower dated 21.04.2012 in validation step

«F S
[
«'Th
i sssssss s At 10 -]
& = ECE T
% oo Auegt | =
" 4,
o ST Yk 5 —
= i®
LT 14 E
T £
o T*
o al
» Té

(hr) o
WA Ey90 5 sl (Flamlie 5 ol (giland BT 5 0 ¢ oxiliel @l -V S
Figure 7. Simulated and observed hydrograph of shower dated 5.5.2012 in validation step
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Abstract

This study was done to simulate runoff of Gorgan city using of the hydrologic-hydraulic
model SWMM. In this study, to calibrate the model, four rainfal events, were used and the
speed of the corresponding runoffs in the chosen sub basin were recorded. In this study, NS,
RMSE and BIAS% were used as model performance indices in the estimating peak discharge
and flow volume. Also significant and no significant differences between the observed and
simulated values by paired t test were investigated. The model calibration results showed that
the simulated peak discharge and flow volume are in good correspondence with the observed
values (BIASY%= 11.44, RMSE= 0.006 and NS= 0.70) and the cdibration results were used for
the optimum values of parameters. To evaluate and test model validation, two rainfall events,
were used. That the model performance indices were acceptable in both cases (BIAS%= 8.01,
RMSE= 0.00043 and NS= 0.69). Furthermore, according to paired t test of difference between
observed and simulated values in the calibration and validation of the modd error (0/01 or 0/05)
are not significant. The results of the study indicate that the model has the accuracy required for
urban runoff simulation.

Keywords: Gorgan city, Hydrologic- hydraulic model SWMM, Simulation
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