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1- Automated Local Evaluation in Real-Time
3- Optimum parameter set

6- Non-convex response surface

9- Soil and Water Assessment Tools

2- Automated Geospatial Watershed Assessment
4- Local optima
7- Saddle points
10- Ega River Basin 11- Pampa

5- Numerical granularity
8- Particle Swarm Optimization
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Figure 1. Geographic location of study area Tamar Watershed, Golestan, Iran
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Table 1. Properties of selected storm events
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1- Saint-Venant equations

2- Horton
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3- Latin Hypercube One factor At a Time
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Figure 3. Observed vs. simulated water discharge with the hyetographs of selected storm events
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Figure 6. Graphical representation of parameters’ values sampled during the optimization based on the event #2. (a)
Box-and-whisker plots (or boxplots). (b) Parameter values versus its equivalent NSE. Horizontal and vertical red line
specifies the optimal value obtained for each parameter.
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Abstract

Simulation of rainfall-runoff process for planning and management of water resources and
watersheds requires the use of a conceptual optimized hydrological model. In this study, the
hydroPSO package was employed to optimize KINEROS2 (K2) parameters applied in the
Tamar watershed, Iran. Four storm events were utilized in hydrograph simulation. Results
indicated better efficiency of K2 based on the event #2 with the coefficient of determination and
Nash-Sutcliffe Efficiency (NSE) of 0.9084 and 0.92, respectively. The events #3 and #4 with
NSE of 0.89 and 0.86 showed the excellent and very good fitness of simulated flow compared
to observed flow, respectively. Sensitivity analysis established that the parameters Ks_p, Ks_c,
n_p, n_c, CV_p and Sat were the most effective parameters in K2 calibration, respectively. The
posterior distributions of some parameters such as Ks_p and n_c appeared to be more sharply
peaked than other parameters which established less uncertainty in hydrological modeling.
Visual inspection of boxplots showed that for 6 out of 16 parameters (Ks_c, n_c, G_c, Rock,
Dist_c and Smax) the optimum value found during the optimization coincided with the median
of all the sampled values confirming that most of the particles converged into a small region of
the solution space. Dotty plots showed that the optimum values found for Ks_p, Ks ¢, and n_c
define a narrow range of the parameter space with high model performance. On the other hand,
the model performance was more impacted by the interaction of Ks and n parameters. The
parameters CV_p and n_p showed a wider range of the optimized levels. Correlation analysis
revealed that the highest linear correlation between the NSE and K2 parameters was obtained
for the Ks_p, Ks_c and n_p, followed by CV_p, G_c, Por_p, Dist_p and Smax. Conclusively,
this work demonstrated the capability of hydroPSO in optimization of the K2 as an event-based
hydrological model.

Keywords: HydroPSO, KINEROS2, Particle Swarm Optimization (PSO), Rainfall-runoff,
Simulation
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