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ABSTRACT

There are several methods for separating the baseflow from the hydrograph, and graphical methods (GM) have mostly
been used. GMs are those that separate the baseflow from the direct flow simply by connecting rising point with inflection
point or points related to some duration from a hydrograph. Environmental tracer method (ETM) is another tool
researched and developed under several conditions to estimate the groundwater recharge. The goal of this study is to
separate the baseflow component from a storm hydrograph by applying various GMs and ETM, and to compare their
results. The baseflow component estimated by ETM was different from the results by GMs in terms of their shapes of
fluctuation and flow rates. Another important feature is that the form of the baseflow to which ETM is applied is similar to
that of a storm hydrograph. This similarity is presumed to be due to the selection of tracer that respond quickly to rainfall.
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Fig. 1. Two different hydrograph separation methods for rainfall event: (a) graphical methods (N-day=A-C; fixed base=A-B'-C; variable
slope=A-D; straight line=A-E) and (b) environmental tracer method. The environmental tracer method in Fig. 1(b) can separate the
hydrograph into new water and baseflow using the mass balance equation.

McDonnell et al.,, 1991; Wels et al., 1991; Eshleman
et al, 1993; Hinton et al., 1994; Lee and Krothe, 2001;
Cho et al., 2003, 2005, 2007, 2008; Lee et al., 2006).
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Fig. 2. Location map of the study area within Boeun-gun, Korea. The study area is represented as light purple in the upper part. The water
system and Dalcheon catchment boundary (study are) are also expressed together.
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Fig. 3. The spatial distribution of rainfall (a) and ¢'30 values (b) in the study catchment during July 29, 2007.
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Fig. 4. Stream monitoring results in the stream of study catchment: (a) stage, (b) rating curve, (c) discharge, and (d) change in 5'*0 value.
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Fig. 5. Results of hydrograph separation in study catchment by (a) graphical methods and (b) environment tracer method. The two
baseflow recessions (see dot lines) were divided into the pre-baseflow (under) and the baseflow change (upper).
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Table 1. Equations of recession curve to the hydrograph in the study area

Contents Equation of recession curve Correlation coefficient (R?)
Before rainfall R=1.5x EXP (-0.000006 x T+ 0.4) 0.96
After rainfall R=1.5x EXP (-0.000006 x T—0.3) 0.96

Table 2. Baseflow ratio in the study area calculated by four graphical methods and environmental tracer method

Contents N-day Fixed base Variable slope  Straight line  Environ. Tracer
Rainfall (mm) 21
Baseflow (mm) 14 14 1.9 1.3 2.0
Pre-baseflow (mm) 0.5
Baseflow change (mm) 0.9 0.9 14 0.8 1.5
Baseflow ratio (%) 44 43 6.7 3.6 7.0

The baseflow ratio is the ratio of the baseflow change to the baseflow, and the baseflow change is the baseflow minus the pre-baseflow. All
values were divided by the catchment area to match rainfall units. See Fig. 1 for the methods, and Fig. 5 for the definition of the pre-base-

flow and the baseflow change.
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