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Development of Combination Runoff Model Applied by Genetic Algorithm
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Abstract

The Tank model and the PRMS(Precipitation Runoff Modeling-modular System) model have been
adopted to simulate runoff data from 1981 to 2001 year in the Seomgin-dam basin. However, the
simulated runoff by each single model showed some deviations compared with the observed runoff,
respectively. In this study a genetic algorithm combination runoff model has been proposed to
minimize deviations between simulated runoff and observed runoff that should yield from single model
such as Tank model or PRMS model. The proposed combination runoff model combining the
simulated respective output of the Tank model and the PRMS model is to produce the optimum
combination ratio of each single model applying to the genetic algorithm which may yield the
minimum deviations between simulated runoff and observed one. The proposed combination runoff
model has been applied to the Seomgin-dam basin. It has also been shown that the combination
model by introducing optimal combination ratio should yield less deviations than single model such as
the Tank model or the PRMS model.
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Table 1. Hydrologic Characteristics of Sample Watershed
Sample Watershed Area Period of Observed Annual Mean Mean Runoff Ratio
Watershed (k) Runoff (year) Precipitation (mm) (%)
Seomjin—dam 763.5 1975~2001 1,315.9 52.18
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Table 2. Monthly Mean Evapotranspiration(ET) in the Seomjin-dam Watershed (unit = mm)
Jan. Feb. | March | April May June July Aug. Sep. Oct. Nov. | Dec. | Total
20.3 17.9 18.3 409 494 97.7 83.1 104.0 38.6 40.2 40.9 189 | 570.2
Table 3. Initial Parameter in Tank Model
FF # 1st Tank 2nd Tank 3rd Tank 4th Tank
u 0.30
outlet - 0.90 0.07 0.001
coefficient down 0.50
up 40.0
outlet 10.0 10.0 0.0
height down 20.0
infiltration 0.30 0.80 0.006 -
coefficient
Table 4. Parameter Set of Tank Model
parameter | Ay Ay B, A, B, Aq By A, Hy, Hy, H, Hy
value 0.246 | 0.112 | 0.074 | 0.219 | 0.078 | 0.024 | 0.039 | 0.0001 | 29.8 12.8 14.0 11.6
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Fig. 3a. Simulated Runoff and Observed Runoff by Tank Model('91-'92)
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Fig. 3b. Simulated Runoff and Observed Runoff by Tank Model('91-'02)
Table 5. Estimated Statistics of Tank Model
VE RMSE
(%) (mm/day) ME CORR-C
Tank Model (1991 ~2001) 811 3.57 0.64 0.80
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Fig. 4b. Simulated Runoff and Observed Runoff by PRMS Model('91-'02)
Table 6. Estimated Statistics of PRMS Model
VE RMSE
(%) (mm/day) ME CORR-C
PRMS Model (1991 ~2001) 3.84 3.05 0.74 0.86
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Table 7. Result of Sensitivity analysis of Genetic Algorithm Combination Runoff Model (unit © mm/day)

Population
Size
) 20 40 60 80 100 120 140 160 180 200
Generatio
Number
20 3.0469 | 3.0334 | 3.0300 | 3.0300 | 3.0311 | 3.0305 | 3.0300 | 3.0302 | 3.0300 | 3.0300
40 3.0418 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0305 | 3.0300 | 3.0302 | 3.0300 | 3.0300
60 3.0418 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0305 | 3.0300 | 3.0301 | 3.0300 | 3.0300
80 3.0418 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0304 | 3.0300 | 3.0301 | 3.0300 | 3.0300
100 3.0418 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0304 | 3.0300 | 3.0301 | 3.0300 | 3.0300
120 3.0418 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0302 | 3.0300 | 3.0301 | 3.0300 | 3.0300
140 3.0398 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0301 | 3.0300 | 3.0301 | 3.0300 | 3.0300
160 3.0398 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0301 | 3.0300 | 3.0301 | 3.0300 | 3.0300
180 3.0397 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0301 | 3.0300 | 3.0301 | 3.0300 | 3.0300
200 3.0397 | 3.0325 | 3.0300 | 3.0300 | 3.0307 | 3.0301 | 3.0300 | 3.0301 | 3.0300 | 3.0300

Table 8. Initial Condition of Combination Genetic Algorithm

Generation Number Population Size Crossover Probability Mutation Probability
(%) (%)
20 140 70 1
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Table 9. Optimal Combination Ratio for Runoff by the Genetic Algorithm Combination Model
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Table 10. Estimated Statistic of Tank, PRMS and Combination Models(Calibrated period)
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Table 11. Estimated Statistic of Tank, PRMS and Combination Models(period of verification)
Tank PRMS Combination
Volume Error (%) 3.94 6.53 1.59
Root Mean Square Error (mm/day) 3.05 4.35 3.10
Model Efficiency 0.73 0.45 0.72
Correlation Coefficient 0.86 0.69 0.85
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