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Abstract

The optimization of the Muskingum method coefficients is
important for increasing the accuracy of the method. One of
the main problems in this method is the estimation of the
outflow rate at the time of flood initiation, which usually is
taken equal to the inflow rate at the same time. In this study,
due to the uncertainty of this assumption, the Particle Swarm
Optimization (PSO) algorithm was used and in addition to
calculating the coefficients of the linear Muskingum method
(X, K), the outflow value in the flood initiation time is
optimized in proportion to the amount of inflow at the same
time. The calculated coefficients and the optimized input
outflow rate using a flow considered as observed flood can
then be used to calculate the flood outflow for other related
floods at the same hydrometric stations. The accuracy of the
Muskingam method has been increased using the proposed
approach in this research.
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| Determine initial particle positions |

Evaluate Cost function of each
particle

Determine local best (X ;) and
Global best (X ;)

1
Update each particle velocity and
their position
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| Update X, |
T

Iteration number =
Iteration number+1
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Current cot < Gloal best cost

Update X,
|

Stopping criteria met??

Optimal values of X, K and At

Fig. 1- Particle swarm optimization (PSO) flowchart
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Fig. 3- Inflow and outflow hydrograph (Second
flood)
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Fig. 2- Inflow and outflow hydrograph (first
flood)
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Fig. 4- Inflow and outflow hydrograph (third flood)
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Tablel- The coefficients obtained from the Particle Swarm Optimization (PSO) Algorithm and average
MRE and average DPO for different floods

Bliseo 5B Juws (5152 DPO MRE (153bo 9 (PSO) ©l,3 olad;l wis ;o1 51 selCuwddy culpd - Joua

Q(1)=1(1) [Q(1)/1(1)]*100
First flood Second Third flood First flood Second Third flood
flood flood
X 0.414 0.485 0.033 0.398 0.392 0.032
K(h) 13.391 12.261 13.665 13.319 12.093 13.694
1(1) 221 376 287
Q) 195.653 313.226 237.04
[Q()/1(1)]*100 88.53 83.30 82.59
MRE % 2.63 3.34 4,70 1.86 2.43 3.07
DPO % 2.57 2.72 5.03 1.88 2.23 4.35
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