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Comparison of Estimating Parameters by Univanate Search and Genetic Algorithm using Tank Model
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ABSTRACT

The objectives of this study are to apply univariate search and genetic algorithm to tank model, and compare the two
optimization methods. Hydrologic data of Baran watershed during 1996 and 1997 were used for correction the tank model, and the
data of 1999 to 2000 were used for validation. RMSE and R2 were used for the tank model's optimization. Genetic algorithm
showed better result than univariate search. Genetic algorithm converges to general optima, and more population of potential
solution made better result. Univariate search was easy to apply and simple but had a problem of convergence to local optima, and
the problem was not solved although search the solution more minutely. Therefore, this study recommend genetic algorithm to

optimize tank model rather than univariate search.
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Fig. 1 Schematic of the Tank model(Kim & Kim, 2004)
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R(z,n) = A(x)(S(z,n) — H(x)) 1

0
z,n) =B(z)S(z,n) 2)
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Table 1 Ranges and initial values of TANK model

Parameters Symbols| Range |Initial values
Storage of 1st Tank S1 0.0 0.000
Storage of 2nd Tank S2 0.0 0.000
Storage of 3rd Tank S3 10~100 30.000
Storage of 4th Tank S4 100~1000 | 300.000
Area of Upper Side Outlet in 1st Tank All 0.260
Area of Lower Side Outlet in 1st Tank Al2 0.1~0.5 0.160
Area of Bottom Outlet in 1st Tank Bl 0.330
Area of Side Outlet in 1st Tank A2 0.03~0.1 0.090
Area of Bottom Outlet in 2nd Tank B2 0.01~0.1 0.080
Area of Side Outlet in 3rd Tank A3 _ 0.007
Area of Bottom Outlet in 3rd Tank B3 000-001 0.006
Area of Outlet in 4th Tank A4 10.0005~0.01]  0.002
Height of Upper Side Outlet in 1st Tank H11 550 30.000
Height of Lower Side Outlet in 1st Tank | H12 15.000
Height of Side Outlet in 2nd Tank H2 0~50 10.000
Height of Side Outlet in 3rd Tank H3 0~30 10.000
3
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(2008)°] F&3t JGAP (Java Genetic Algorithm Package)
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Table 2 Optimized parameters by univariate search and
genetic algorithm

Parameters Optimized
(Symbols) Methods Values
Area of Upper Side Outlet in 1st Univariate Search 0.386
Tank(AL1) Genetic Algorithm 0.368
Area of Lower Side Outlet in 1st Univariate Search 0.317
Tank(A12) Genetic Algorithm 0.347
i Univariate Search 0.246
Area of Bottom Outlet in 1st Tank(B1) - -
Genetic Algorithm 0.190
. ) Univariate Search 0.041
Area of Side Outlet in 1st Tank(A2) - -
Genetic Algorithm 0.034
) Univariate Search 0.099
Area of Bottom Outlet in 2nd Tank(B2) - .
Genetic Algorithm 0.067
) ) Univariate Search 0.005
Area of Side Outlet in 3rd Tank(A3) - : —
Genetic Algorithm 0.005
i Univariate Search 0.010
Area of Bottom Outlet in 3rd Tank(B3) - -
Genetic Algorithm 0.009
) Univariate Search 0.001
Area of Outlet in 4th Tank(A4) - -
Genetic Algorithm 0.001
Height of Upper Side Outlet in 1st Univariate Search 56.390
Tank(H11) Genetic Algorithm 52.350
Height of Lower Side Outlet in Ist Univariate Search 26.890
Tank(H12) Genetic Algorithm | 38.080
) . ) Univariate Search 10.000
Height of Side Outlet in 2nd Tank(H2) - -
Genetic Algorithm 47.800
) . ) Univariate Search 10.0000
Height of Side Outlet in 3rd Tank(H3) - -
Genetic Algorithm 21.020
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Table 3 Errors of univariate search and genetic algorithm 2. Tank2&o| XN
Methods RMSE (mm) R ) .
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Table 4 Errors of univariate search and genetic algorithm

methods RMSE (mm) R
Univariate Search 5.4952 0.8382
Genetic Algorithm 5.2692 0.8563
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