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Abstract : Salinity distribution in estuary and tidal river is presented by many parameters including tidal forcing,
river discharge and geographical effect. Understanding the characteristics of salinity structure is very important in
the aspect of water-quality, ecological, and engineering viewpoint. Field measurement was carried out to study the
distribution of salinity structure at 2 surface stations at Yeomha channel in the Han River estuary. The results of
short- and long-term salinity change according to short and long tidal variability is investigated. For analyzing the
axial salinity distribution at Yeomha channel, the salinity data from NFRDI is used in this study. The relationship
between freshwater discharge and salinity distribution is represented through the nonlinear regression equation. The
empirical equation for salt intrusion length scale, including tide, river discharge, and topographical effect is
presented. As the comparison of empirical equation and existing data collected in study area, the characteristic of
salt intrusion length and salinity distribution is changed by tide, fresh water, and geographical effect.

Keywords : salinity distribution, Han River estuary, yeomha channel, freshwater, empirical equation
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Fig. 1. Map of study area, Gyeonggi Bay and Han River estuary.

Y1~Y14 stations (@) indicate the location of the salinity
profiling during 1998 (refer to Fig. 2) and N1~N9 (A) stations
are obtained data from NFRDI. During 50 days, the salinity
mooring station (O) named S1 and S2 are located near
Ganghaw and Choji Bridge, respectively.
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Fig. 2. Distribution of salinity in a vertical section along the estuary
from Palmido to Ganghwa Bridge at August 1998. Dotted
line indicates where CTD profiling position. A starting time
of profiling is high tide at Ganghwa BR (station Y1 refer to
Fig. 1) and an ending time is after 4 hour. These results
were unpublished.
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Table 1. A variation of low pass filtered salinity at both during spring and neap periods. Unit : psu
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Table 2. Freshwater discharge during 1974 to 2009, 1997 to 2009, and NFRDI Salinity observation and calculated the length of salt intrusion

from non-linear regression line from Fig. 6 (gray lines)

Freshwater discharge (m’/s)

Salt intrusion length (km)
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1974~2009 Monthly mean  1997~2009 Monthly mean ~ NFRDI Salinity observation (3 days) from ocean
2 165 154 164 68
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Fig. 7. Correlation between freshwater inflow Q and length of salt 1.01
water intrusion length from ocean.
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Fig. 8. Four type of salt intrusion curves (Savenije, 2005), in which
L is the salt intrusion length, x is the distance from the estu-
ary mouth, S, is the salinity at the estuary mouth and S is the
salinity corresponding with the distance(x).
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Table 3. Results of salt intrusion from empirical relations (Brockways et al., 2006)

Salt intrusion length (km)

River discharge Q

Mixing Coefficient K., Salt intrusion (km)

Month Non-linear regression (m’/s) Slope (m3/s) Empirical relation
68 164 0.05 5.6 95
5 61 381 0.13 11.1 91
8 58 1255 0.5 20.1 69
11 69 199 0.23 4.7 92
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