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In the mid-west coast of Korea where Mankyung and Dongjin rivers discharge fresh water, Saemangeum tidal
dyke of 33 km long is under construction to reclaim the very shallow estuary region of 41,000ha. Main source
of freshwater in this coastal area is Keum River locating closely north of the dyke. At present, the dyke con-
nected with Gogunsan-Gundo separates this area into three regions; northwestern, southwestern and eastern
(Saemangeumn) region of the dyke, and the water in Saemangeum region is exchanged through one gap in the
northern dyke and two gaps in the southern dyke. We have observed distributions and structures of temperature
and salinity to examine the summer circulation related with low-salinity water in this coastal area in 1998 and
1999. In the surface layer off the northern dyke a tongue-like distribution of low-salinity extends 60 km long
from Keum River estuary mouth to the northwest, forming plume front bounded by offshore water. In the inner
region of Saemangeum dykes salinity distributions show that two river waters are merged together and the low-
salinity water is deflected toward northern gap of the dyke. In the surface layer off the southern dyke we
observed small tongue-like distribution of another low-salinity water extending to the north from Gomso Bay.
Based on the analysis of distributions of low-salinity water and frontal structures, we can suggest an anti-
clockwise circulation of coastal water around the dyke, composed by the estuarine water outgoing from the
inner region of the dyke through the northern dyke's gap and the inflow through two gaps of southern dyke from
offshore. After completing the dyke construction, this coastal circulation around the dyke will be, however,
changed because fresh water discharge of Mankyung and Dongjin rivers will be routed artificially and directly
into the area offshore of the southern dyke.
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Fig. 1. (a) Study area with bottom contours in meter and (b) accumulated Keum River discharge from May to August in 1998 and 1999.
Triangles in (b) indicate dates of hydrographic and anchored observations (see Table 1).
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Table 1. Summary of hydrographic observations in Keum estuary and Saemangeum coastal area (see Fig. 2 for station locations). Daily mean

wind speed at Kunsan meteorological station is used.

Observation

Daily mean wind

Moon's  Daily Keum River discharge Area
Date Type Age(day) (x10°m?) speed(m/s)
5.23 anchoring 26.6 20,133 2.0 .
loog  T-2829 anchoring 46 5,636 in July 27 2.6 Keum River estuary
94,542 in Aug. 21 .
8.21-22 survey 28.6 31,180 in Aug, 22 1.6-1.9 Offshore plume region
7.13-15 survey 0.0 9,728 in July 13 1.9-3.8 Outer region of
8. 10-11 anchoring 28.0 9,676 in Aug. 10 2.3-2.6 Saemangeum dyke
1999 9.2 survey 21.7 4,983 in Aug. 31 21
7.27 survey 14.0 18,885 8.8 Inner region of
9.11 survey 1.2 158,746 33 Saemangeum dyke
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Fig. 2. Locations of CTD stations taken in (a) 1998, (b) 1999 and (c) 1992. S2 and S3 in (b) indicate the anchored stations taken in August 1999. Station
7 in the mouth of Keum estuary in (a) was taken in October 1997 and used for Fig. 6.
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Fig. 4. Profiles of tidally-averaged salinity in the Keum estuary sta-
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Fig. 7. Distributions of temperature and
salinity at sea surface (a) and 5 m depth
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Fig. 12. Vertical sections of temperature, salinity and sigma-t along line F in July 1999.

Depth (m)

Depth (m)

Depth (m)

ST.2 ST.3
164 :I’emp. (deg.C) /

1 4
10 \ .
5 N
& |on
O TT T 1T 1T I T T I T rT i T T T T T T T
lini 27T
15 Salinity

L2 N A T S S A M A N N N S A M

LA AL O T N L | T TT T
T T T T 1T T

L
16:00 00:00 16:00 00:00 06:00 12:00
Aug. 12 Aug. 12

Fig. 13. Time variations of temperature,
salinity, sigma-t profiles at anchored sta-
tion S2 (left) and S3 (right) off Sae-
mangeum dyke in August 1999. Water
depth is conversed from the bottom using
sea level variation of Kunsan tide station.
See Fig. 2a for station locations.
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