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Abstract

The main objective of the study is to propose the most efficient SWAT model calibration method using SWAT-CUP with less computing
time and high performance. In order to achieve the goal, Case1-3 (250, 500, and 1,000 simulation runs) and Case4 (1,000 simulation runs
in the first iteration and then 500 simulation runs for the following iterations) were defined to compare the results. When evaluating the
values of the objective function, Case2 and Case3 reached the same value after the fourth iteration, and Casel reached the closed value
of Case2-3 after the eighth iteration. However, the final estimates of the parameters had different ranges in Cases1-3, and only the results
of Case3 and Case4 converged similarly. Thus, it can be considered that the parameter calibration results are highly affected by the initial
number of simulation runs. On the other hand, SWAT simulation results did not show the significant difference after the first iteration,
unlike the parameter ranges. From the analysis results, we can conclude that the most suitable and effective method was to repeat one
or two times of iterations with a sufficient number of simulation runs, as in Case4.
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Fig. 1. The description for the parameter sets of each simulation in
SWAT-CUP
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Fig. 2. Sub-watersheds, rainfall and weather stations (red circle),

outlets (yellow triangle) for calibration, and stream networks
(blue line) of study area
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Fig. 3. The values of model evaluation functions of each iteration
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Table 1. The best fitted parameter values estimated from the 8th iteration

- Best fitted value
Parameters Change type Initial range S e et
ase ase ase
ALPHA BF a -0.048~0.952 0.73 0.94 0.93
CANMX a 0~100 24 21 27
CH K2 a -0.01~500 8.41 12.73 12.77
CH_NI a -0.004~29.986 0.09 0.09 0.09
CH_N2 a -0.024~0.286 0.15 0.17 0.18
CN2 r -0.25~0.25 0.23 0.22 0.23
EPCO a -1~0 -0.93 -0.29 -0.50
ESCO a -0.95~0.05 -0.92 -0.88 -0.88
GW_DELAY v 0~500 280 373 109
GW_REVAP \% 0.02~0.2 0.11 0.17 0.09
GWQMN v 0~5000 4393 4165 4149
RCHRG_DP a -0.05~0.95 -0.01 -0.04 0.06
REVAPMN \% 0~500 330 18 90
SFTMP a -6~0 -0.83 -2.99 -2.14
SLSUBBSN r -0.25~0.25 -0.11 -0.19 -0.23
SMFMN a -4.5~5.5 -4.05 4.95 -3.81
SMFMX a -4.5~5.5 2.24 1.67 -1.13
SMTMP r -0.25~0.25 0.00 0.02 0.00
SOL_AWC r -0.25~0.25 0.23 0.22 0.23
SOL K r -0.25~0.25 0.23 0.23 0.17
SOL 7 r -0.25~0.25 0.12 0.17 0.20
SURLAG a -3.95~20 3.84 12.32 6.49
TIMP a -1~0 -0.24 -0.65 -0.43
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Fig. 4. The changes of estimated parameter values for each iteration
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Fig. 5. The SWAT simulation results affected by parameter uncertainty
Table 2. The calibration results for the number of simulation run and iteration
Cases Case2 Case3 Case4
# of sim. run 500 1,000 1,000 500 500
# of sim. iteration Ist 4th 8th Ist 4th 8th 1st 4th 8th
Obj. Func. MNS 0.61 0.64 0.64 0.61 0.64 0.64 0.61 0.63 0.64
. p-factor 0.82 0.72 0.49 0.83 0.65 0.29 0.83 0.71 0.29
Uncertainty Index
r-factor 0.55 0.28 0.11 0.55 0.15 0.04 0.55 0.23 0.05
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Fig. 6. The comparison of flow duration curves of each case
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