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Abstract

Integrated management of urban runoff is important to the
sustainable development of urban infrastructures neglecting of
which would not only lead to waste of resources, but also may
cause considerable problems from the perspective of living
environment and transportation inside the city. Therefore,
urban runoff modeling and prediction of flood are essential. In
this paper, the Velenjak catchment in Tehran city was selected
as the study area and the SWMM model was used to simulate
rainfall-runoff process. Due to the spatial variations of the
model parameters, the model response was subjected to
uncertainty. The purpose of this paper was to identify, rank and
screen the parameters that contribute to variability of model
responses and to identify the impact of each parameter on the
uncertainty of the model response. For the first time, the
sensitivity analysis of the SWMM model performance based
on the different metricse was performed on the basis of the
variogram. To do this, the fifteen parameters of SWMM model
were considered and the sensitivity analysis was performed
using three methods of VARS, Sobol and Morris and the
results of the three methods were compared. Overall, six
parameters were identified as the effective parameters.
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Fig. 1- Drainage system of the surface runoff in
Tehran (MahabGhods Consulting Engineering
Company, 2011)
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Fig. 5- Hyetograph of the rainfall event in 2017/2/21 and the observed hydrograph

Table 1- Possible range of SWMM hydrologic and hydraulic parameters
SWMM Jute (Slg a2 5 (2590508 518 sl (e 0l ek 039 =) Jgo

Name Description Possible range
U-%Imperv Urban imperviousness (%) (5, 80)
SU-Slope Sub-urban slope (%) (35, 60)
U-%Slope Urban slope (%) (7,12)
Su-Width Sub-urban width (m) (940, 1420)
U-Width Urban width (m) (360, 540)
N-Imperv Impervious Manning’s roughness coefficient (0.011, 0.06)
N-Perv Pervious Manning’s roughness coefficient (0.077,0.115)
S-Imperv Depression storage in impervious surfaces (mm) (1.27, 2.54)
S-Perv Depression storage in pervious surfaces (mm) (2.54, 5.08)
PctZero Percent of impervious area with no depression storage (%) (5, 25)
MaxRate Maximum rate on the Horton infiltration curve (mm/h) (76, 254)
MinRate Minimum rate on the Horton infiltration curve (mm/h) (1.27,7.62)
Decay Decay constant for the Horton infiltration curve (1/h) 2,7
DryTime Time for a fully saturated soil to completely dry up (day) (2,14)
N-Conduit Manning’s roughness coefficient for the conduit (0.018, 0.026)
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Fig. 6- The ratio of sensitivity (%) for each parameter
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Table 2- List of important and very important parameters
e M 9 pRe S Lyl S T g

NSE(Flow) NSEiog(Flow) PBIAS(Flow) Overall
U-%Imperv* N-Imperv* U-%Imperv* U-%Imperv*
N-Imperv* S-Imperv* N-Imperv N-Imperv*
U-Width U-%Imperv* S-Imperv S-Imperv*
S-Imperv PctZero* PctZero*
N-conduit U-Width
U-Width N-conduit

*Very important parameter (ratio of sensitivity > 10%)
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Fig. 7- The result of the bootstrap method with 90% confidence interval
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12- Integration Variogram Analysis of Response
Surface (IVARS)

13- Latin Hypercube (LH)

14- Bootstrapping

15- Total Order (TO)

16- ABsolute Elementary Effects (ABE)

17- Unrelated

18- Nash-Sutcliffe Coefficient of Efficiency (NSE)

19- Main Squared Error (MSE)

20- Root Main Squared Error (RMSE)

21- Nash-Sutcliffe for the Logarithm of Flows

22- Percent Bias

23- High Flow

24- Low Flow

25- Distributed Evaluation of Local Sensitivity Analysis
(DELSA)

26- PAWN
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