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Introduction
• SWAT Model Utility and Limitations: A powerful tool for long-term 

hydrologic/water quality prediction, but its many parameters 
inherently introduce Uncertainty, compromising result reliability.

• Core Challenge of Auto-Calibration: Tools like SWAT-CUP, while 
efficient, suffer from Non-uniqueness (or Equifinality)—where 
different parameter sets yield similarly optimal results for the same 
observed data.

• Need for Research: A Standardized Calibration Protocol is crucial to 
minimize subjective uncertainties and produce reproducible, reliable 
results.

• Overall Objective: Propose a systematic methodology to minimize 
uncertainty in SWAT-CUP
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Study Area
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*Naeseong-cheon Watershed, 
South Korea

*2007.01.01~2015.12.31. 

*Yongdam Dam Watershed, 
South Korea

*2002.10.01~2018.12.31. 
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*SWAT model parameters selected and their initial value/settings for SWAT-CUP calibration;
The information of objective function in SWAT-CUP
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*Relative changes between the initial values and the best fitted values corresponding to each 
iteration using SWAT-CUP auto-calibration

*Evaluation scores based on hydrograph signatures, total and peak volume of each time scale
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Calibration# Subbasin
#

Flow Soil Moisture ET

Obs. name Sim.
(Flow_out #)

Obs. 
name

Sim.
(SW#)

Obs. 
name

Sim.
(ET#)

1 1 JC 1 JC 1 - -
2 4 SJ 4 BG 4 - -
3 6, 11 DC 11 - - - -

4 7-10, 13, 17, 
19

CC 19 JG, CC 8, 10 - -

5 3, 5, 16 DH 16 GB 5 DY 3

6
(partial run)

All
(including 2, 
12, 14-15, 18, 

20-24)

YD
outlet 24 AC, SJ 2, 12 - -
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*X-axis represents simulation time (days) and Y-axis represents evapotranspiration (mm)
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Conclusions
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Thanks for listening!
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