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Abstract

Recession of hydrograph gives a significant contribution to estimation of baseflow using rainfall-runoff models and baseflow
separation methods, because recession affects baseflow. This study attempted to enhance the accuracy of streamflow predictions
using a Soil and Water Assessment Tool (SWAT) model and to separate baseflow from the predicted streamflow. For this, this
study used two scenarios: 1) to calibrate eleven parameters using an auto-calibration tool with the alpha factor obtained from
RECESS (S1); and 2) to calibrate twelve SWAT parameters including alpha factor (one of SWAT parameters) using an
auto-calibration tool (S2). Then, baseflow spearation from the predicted streamflow was conducted by using Web-based
Hydrograph Analysis Tool (WHAT). The results show that there is no significant difference between Nash-Sutcliffe efficiency
(NSE) values of S1 and S2 for calibrations to streamflow. However, calibrations to baseflow showed that NSEs are 0.777 for
S1 and 0.844 for S2, which means a significant difference. Quantitatively compared to the observed streamflow, relative errors
were 20.78 % for S1 and 6.59 % for S2. Finally, this study showed the importance of recession in baseflow separated from
the predicted streamflow using a rainfall-runoff model.
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Figure 1. Study Site: Gapcheon watershed, South Korea
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Figure 2. DEM, Land use, and Soil map.

Table 1. Dataset used in the SWAT simulations
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Data source
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Daily Temperature (°C)
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i peed (misec) 2002

Daily Solar Radiation (MJ/m?)

2007
Daily Humidity (%)
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Table 2. Initial boundary of parameters for calibration

and results.
Initial boundary Calibration
Parameter for calibration results
Name
Min Max S1 S2
CN2 -2 2 -0.12 -0.84
ALPHA BF 0 1 0.612 0.178
GW_DELAY 0 500 245 225
GWQMN 0 5000 4150 4920
GW_REVAP 0 0.2 0.146 0.162
CH N2 -0.01 0.3 0.0861 0.1481
CH K2 -0.01 500 34.991 4.990
SOL_AWC -25 25 -21.5 -85
ESCO 0 1 0.41 0.55
SOL_BD 0.9 2.5 1.908 2.388
SFTMP -20 20 -17.2 18.8
SOL_K -25 25 -14.5 0.5
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Table 3 Evaluation of calibration according to S1 and S2

Evaluation Streamflow Baseflow
Index s1 $2 s1 s2
R’ 0.788 0.785 0.850 0.852
NSE 0.779 0.782 0.777 0.844
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Table 4. Quantities of annual average streamflow, direct
flow, and baseflow at the Hoedeok gauge station.
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Figure 6. Annual average baseflow and direct flow for the
observed streamflow and the simulated streamflow (S1 and S2)
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Estimation of baseflow considering recession characteristics of hydrograph
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