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4- Hydraulic Routing

5- Approximate Method
6- Hydrologic Routing
7- Dispersion Routing
8- Kinematic Routing
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12- Sum of the Square of the Deviations Between the
Observed and Routed Outflows

13- Sum of the Absolute Value of the Deviations

14- Deviations of Peak of Routed and Actual Flows

15- Deviations of Peak Time of Routed and Actual
Outflow

16- Particle Swarm Optimization
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1- Metaheuristic Optimization Algorithms
2- Broyden-Fletcher-Goldfarb-Shanno

3- Genetic Algorithm

4- Harmony Search

5- Least-Squares Method

6- Pattern Search

7- Hook-Jeeves

8- Linear Regression

9- Conjugate Gradient

10- Davidon—Fletcher Powell

11- Muskingum Parameter Estimation and Flood
Routing System
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1- Simulated Annealing
2- Traveling Salesman Problem
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1- Fast Annealing
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Abstract

The Muskingum method is frequently used to route floods in Hydrology. However, application of the model
is still difficult because of the parameter estimation. Recently, some of heuristic methods have been used in
order to estimate the nonlinear Muskingum model. This paper presents a efficient heuristic algorithm, Simulated
Annealing, which has been used to estimate the three parameters nonlinear Muskingum model. The results show
the high accuracy of the algorithm in estimation of the parameters, so that it is obtained terms of the sum of the
square of the deviations between the observed and routed outflows (SSQ), the sum of the absolute value of the
deviations between the observed and routed outflows (SAD), deviations of peak of routed and actual flows
(DPO), and deviations of peak time of routed and actual outflow (DPOT), 36/78, 23/44, 0/9 and 0, respectively.
As Value of the SSQ has obtained equal its value Harmony Search method that is the best answer between the
heuristic Optimization Algorithms that has been used so far. Finally, the performance of the new proposed
method has been compared with other methods. The results showed that the height efficiency of the algorithm in
parameter optimization of the nonlinear Muskingum model. SA algorithm in the second example the Karun
River flood test and the results were compared with the GA method. The results showed that SA algorithms
estimate is better than the GA method. As the error sum of squares (SSQ) before 4947/06, the total absolute error
(SAD) against 412/8, Dubai actual peak was 1182 cubic meters per second and peak Routing 1191 was obtained
by the difference of these two (DPO) times less a percentage error and the occurrence of different steps in Dubai
when the real peak and has Routing (DPOT) zero respectively. Finally, this research capability in the blank
verses optimal SA algorithm making Muskingum model parameters indicated therefore, to use SA algorithm in
this area is recommended.
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