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To understand the cross-sectional structures of temperature, salinity and current across the Korea Strait,
field measurements were carried out for the period of May 2 to 20, 1994. Using the R/V Tam Yang, de-
tailed CTD profiles and ADCP records were obtained and used to examine the mean and variability field
on two time scales (15 days and 25 hours).

A sharp coastal front in the middle of the Korea Strait exists across which two different water masses, i
e., warm and saline water in the eastern side and cold and less saline water in the western side are neigh-
boring. We observed highly variable field of T and S apparently caused by the westward movement of
warm and saline water mass. Short-term fluctuations of T and S in the middle layer are remarkable and
their importance was analysed as the first Eigen mode accounting for more than 50% of total variances.

The currents in the Korea Strait are strongly influenced by tidal currents with spring and neap variation
whose maximum speed ranges 80-90 and 60-70 cm/s respectively near the central portion of the channel.
Strong southward tidal current could even mask the Tsushima Curreni completely. Results of harmonic
analysis show that the magnitudes of semidiurnal, diurnal and mean components of currents are com-
parable to each other at spring and neap tide conditions. The volume transport across the western channel
of the Korea Strait were estimated to be 2.1 Sv at neap tide condition and 3.4 Sv at spring tide condition.
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INTRODUCTION

To understand the circulation in the entire East
Sea, one should inevitably understand the current
structure and its variability in the Korea Strait,
which impose a most important boundary condition
to the East Sea. Despite keen interests in this area,
direct measurements of cument and T-S dis-
tributions have been very much limited so far, that
only a few direct current measurements in the Korea
Strait can be listed such as KORDI(1981), Lie and
Byun(1985) and Lie ef al.(1989). ADCP meas-
urements by Byun(1988, 1989, 1990) and Kaneko
et al (1991) are notable. The effects of tide in this
area were studied by Lee(1970), Miita(1976), O-
damaki(1989) and Choi et al.(1994) discuss the tide
and tidal currents in the Strait.

The tide in the Korea Strait shows standing wave
type and thus sea level and currents are about 90 de-
grees out of phase (Odamaki, 1989). The tide at Pu-
san is mainly semidiurnal and the amplitude of the
diurnal tide is about 10% of that of the semidiurnal
tide. Thus, the diurnal inequality of the tide is small.
However, the diurnal component of the tidal cu-
rrents in the western channel of the Korea Strait is
comparable to the semidiurnal component
{Odamaki, 1989), and the diurnal inequality of the ti-
dal currents is expected to be large. The tidal cu-
rrent ellipse is elongated and the major axis is para-
1lel to the western channel of the Strait.

While the transport of the Tsushima current is
known to show seasonal variation, few studies so
far attempted to examine the effect of spring-neap ti-
dal variation on the Tsushima Current. Thus we put
emphasis on the direct measurements of currents
covering the neap-spring tidal phase in the Korea
Strait.

In this study, we concentrated on the field mea-
surements in which we obtained the detailed CTD
profiles and ADCP records across the Korea Strait.
The sampling strategy is described in detail.

Three main objectives can be summarized as 1)
to investigate the T-S structure across the Korea
Strait in terms of the space and time variability, 2)
to investigate the current structure through the
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Fig. 1 The study area and the ADCP transect line with
the CTD profiling stations in May, 1994.

Korea Strait in terms of the space and time vari-
ability, 3) to investigate the interactions between T-
S field and current field.

FIELD MEASUREMENTS

To obtain the detailed T-S and current field in the
Korea Strait. a transect line was chosen from Pusan
to the northem tip of the Tsushima Island with 6
CTD casting stations, shown in Fig. 1. The field
works have been made for the period of May 2 to
20, 1994 which covers the neap and spring tidal cy-
cle. They were made by use of the CTD (Sea Bird
911) profiler and ADCP (RD Instrument Narrow
Band Acoustic Doppler Current Profiler 150 kHz)
mounted on the R/V Tam Yang. The detailed calen-
dar field schedule is summarized in Table 1. To ob-
tain an instantaneous picture of T-S distribution and
current field, field work was designed not to last
more than 4 hours to cover a transect.

CTD profilings were made at the predesignated 6
stations while the current were measured along the
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_Table 1. Schedule of the field work of CTD profilings and ADCP trackings in May, 1994
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3:;8 Time Survgy Measurement 'I;de Itte Pusan
1994 Direction Item Time ea Level Phase
5 10:00-13:30 E ADCP 7:04 29
14:31-17.38 w CTD+ADCP 13:20 85 Neap
19:23 103
9 09:37-12:48 E ADCP 07:34 29 ,
13:53-17:32 w CTD+ADCP 1327 12 Spring
12 09:51- at St. 3 25-hour 09:10 109
13 11:52- continuous 14:59 11
CTD+ADCP 2133 121
03:30 13
09:43 109
13 14:45-18:17 S ACDP 15:30 14
11:06 119
16 08:56-13:27 E CTD+ADCP 05:20 26 Medium
13:36-16:02 w ADCP 11:32 99
17:20 29
19 09:16- at St. 3 25-hour 08:29 33
20 10:36 continuous 14:52 89
CTD+ADCP 21:00 39
03:26 95
09:43 29
20 13:08-16:45 w ADCP 16:18 95

E: Eastward, W: Westward

transect line with the cruising speed optimally set
around 9 knots. To understand the temporal vari-
ability of T-S and current field in the Strait, on May
12 and 19, 1994, 25-hour continuous CTD pro-
filings were carried out to yield time series records
of T and S with 2 hour sampling interval, while cu-
rrent measurements were simultaneously carried out.
The current observation was designed to catch
the spring-neap variation of the tidal cusrent in the
Korea Strait and its effects on the Tsushima Current.
Current records were obtained for the whole water
column except surface and bottom layers of about 9
meters with vertical resolution of 4 meters and sam-
pling interval of 5.5 seconds. The current velocity
and direction from ADCP were averaged over 500
m horizontal interval to remove small scale dis-
turbances and used for the subsequent analysis.

T-S STRUCTURES

Characteristics of the Cross-sectional Distribution

ofTand S

The characteristical distribution of T-S vertical
structures can be viewed by the mean field of tem-
perature and salinity prepared by 5-day ensemble
averaging, shown in Fig. 2. Its feature is as follows;
1) warm and saline waters lies in the eastern portion
of the cross-section (toward Tsushima Island), 2) a
sharp coastal frontal boundary exists at the central
portion between St. 3 and 4, 3) very saline waters (>
34.5 psu) occupy as core in the middle layer. Two
water masses, one from cold and fresh coastal water
and the other, warm and saline water which is
presumably derived from the Kuroshio form a very
sharp frontal boundary. This feature might be con-
sidered as ordinary mean field. However, it turned
out to be not as simple and stationary, when we
examine the temporal evolution of T-S field. To show
this feature, daily salinity distribution in Fig. 3 are
compared and watch for the saline water mass (>34.
6 psu) lying in the middle laver of St. 4. 5. and 6 on
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Fig. 2. Mean cross sectional distributions of the tem-
perature and salinity in the Korea Strait from
May 2 to 20, 1994.

May 2, 1994 and moving toward the western sec-
tion (note the shaded area in Fig. 3). The volume oc-
cupied by this saline water mass is also changing
from May 2 to 19, 1994, as it gradually moved to-
ward west with the volume shrinking and finally di-
minished on May 19, 1994. This feature indicates
that highly variable and active dynamical processes
are undergoing in this area and contributing to T-S
variability. The meandering of the coastal front (Lee
et al., 1984) and penetrating eddy seen in Plate 1
seem to contribute to this variability. In this aspect,
such a dynamical mechanism needs to be un-
derstood for the future study.

To assess the variability of temperature and salinity,
the standard deviation defined by using the en-
semble mean of those are shown in Fig. 4. It shows
that the variability is getting bigger toward upper
layer and inshore side for both of temperature and
salinity. To be noteworthy, the behaviors of the stan-
dard deviations of temperature and salinity look

100} S \/"

150 s

2

Fig. 3. Daily cross sectional distribution of salinity from
May 2 to 19, 1994 in the Korea Strait.
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Plate 1. NOAA-9 Satellite Image showing the sea sur-
face temperature around the Korean Peninsula
on May 18, 1994.

similar. In particular, the variability of temperature
and salinity at St. 4 below the depth of 150 meters
appears to be extraordinarily big. In fact, the tem-
perature and salinity decrease amount to be more
than 7°C and 0.25 psu, respectively from May 2 to
19, 1994. This fact indicates that through the deep
channel of the Korea Strait, vigorous exchange of
water is occurring between Korean Proper Water
and warm and saline water from the Kuroshio.

Temporal Variability of T-S Field

In this study, we could examine the temporal vari-
ability of temperature and salinity on two time
scales, ie, 17 days (from May 2 to 19) and 25 hours
which correspond to fortnightly and diurnal tidal
scales. Firstly, the day-to-day variability of T-S
field is obvious in Table 2 which shows that the dai-
ly means and standard deviations of temperature
and salinity are changing. The standard deviations
of T-S on May 12 and 19 are bigger than those on
the other dates. The reason is not obvious, yet. It is
not coincident with neap (May 2) and spring (May
12) tidal cycle, either. The big variabilities of T-S in

May 2 - 19, 1994

(m)

Fig. 4. The distribution of rms of temperature and sa-
linity in the Korea Strait from May 2 to 19,
1994.

Table 2. Statistics of cross-sectional distibution of tem-
perature and salinity in the Korea Strait in May,

1994

Date Temperature(’C) :

Mean S.D. Max. Min. | Range
5. 2. | 1478 1.23 16.79 | 12.62 417
S. 9.] 1462 142 | 17.08 | 1032 6.76
5.12 ] 1451 | 208 1742 8.44 8.98
5. 16 14.55 1.57 16.18 7/44 8.74
5. 19 | 1456 | 248 17.90 6.27 | 11.63
Date Salinity(psu)
S. 2. | 3457 | 007 | 3464 | 3420 | 044
5. 9. | 3452 | 008 | 3467 | 3436 | 031
5.12. | 3444 | 013 | 3463 | 3417 | 046
5. 16. | 3431 0.15 3462 | 34.11 0.51
5.19. | 3434 0.21 34.57 | 34.09 048

the middle layer are believed to be the result of a
small scale (about ten kilometers in diameter) eddy
penetration. This is clearly depicted in space-time
contour plot of salinity at 45 meter depth in Fig. 5
(note the arrow direction showing the westward
(inshore) movements of saline water mass). The spe-
ed of westward movement of saline water mass
agrees well with the in situ ADCP measurements
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Fig. 5. Space-time contour of salinity at 45 meter depth
from May 2 to 19, 1994 in the westemn channel
of the Korea Strait.
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Fig. 6. Time plot of temperature and salinity of May 12,
1994. at St. 3 in the middle of western channel
of the Korea Strait.

which has about 10 cm/s inshore velocity on May 19,
1994. We believe that this phenomenon is the most
prominent and important one discovered by the in
situ CTD and ADCP measurements for this study.
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Fig. 7. Time plot of temperature and salinity on May 19,
1994. at St. 3 in the middle of western channel
of the Korea Strait.

Secondly, for the variability of T-S on diurnal
time scale, Fig. 6 and 7 show the time plots of T-S
from surface to bottom with 5 meter-depth-interval.
Fig. 8 and 9 show the time mean vertical profiles of
T-S with minimum and maximum values on May 12
and 19, 1994. By visual inspections, the temporal
behaviors of T-S can be grouped into three layers
(surface, middle and bottom). This fact is clearly re-
flected in the following correlation and Empirical
Orthogonal Function (EOF) analysis. Statistics of
temporal variability of T-S at three layers are sum-
marized in Table 3. It is noteworthy that the biggest
variability occurs in the middle layer near the ther-
mocline and the halocline (25-40 meters) rather than
in the surface (note the shaded area in Figs 8 and 9.
The standard deviation value of 0.5°C exists in the
middle layer, while 0.1 to 0.3°C lies in the surface
and bottom layers. As noted earlier in space vari-
ability, the behaviors of temperature and salinity
variability are similar to each other. In the middle
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Fig. 8. Time mean vertical profile of temperatures and
salinities on May 12, 1994. at St. 3 in the mid-
dle of western channel of the Korea Strait.

layer (here between 30 and 60 meter in depth), very
sharp haloclines exist which are more prominent
than To show this variability
associated with the middle layer more closely, in
Fig. 8, we pay attention to the salinity variations at
the depths of 25 to 45 meters with 0.2 to 0.3 psu
jumps with the time scale of 4 to 6 hours. We re-
gard this as a result of either vigorous eddy ac-
tivities with short time scale or the internal tide.
This phenomena seem to happen through the un-
dulation of the halocline (pycnocline) so that lower
saline waters penetrate into upper middle layer in-
termittently.

thermocline.

EOQF characteristics of T and S Temporal Variations

The time series data base, 9 samples at 17 depths
on May 12 and 14 samples at 21 depths of tem-
perature and salinity were subject to the EOF
analysis. The temporal behavior of temperature and

Mean Profile of Temperature on May 19, 1994
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Fig. 9. Time mean vertical profile of temperatures and
salinities on May 19, 1994. at St. 3 in the mid-
dle of western channel of the Korea Strait.

salinity at various depths can be easily understood
in terms of several dominant Eigen modes. Among
the results derived from this analysis, Table 3 sum-
marizes the important ones.

In general, three Eigen modes are dominant ex-
plaining about 90% of the total variances of T and S
variations, respectively. In Table 3, the percentage
contributions of the Eigen modes for the total vari-
ances are shown. On the whole, more than 50% of
the variances of T and S can be explained by the
first Eigen mode, respectively. In Table 3, the
Depth indicate the depth ranges of T or S at which
the Eigen modes are dominant explaining the vari-
ances. For example, the salinity variance on May 19,
1994 is explained by the first Eigen mode by 53%
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Table 3. Statistics and the results of the EOF analysis.

Result of Statistical Analysis

T —
Date Layer emperature (°C) Salinity (psu)
Mean S.D. Mean S.D.
surface 16.49 0.01 34.312 0.059
5. 12 middle 14.95 0.23 34.500 0.066
bottom 14.72 0.22 34.574 0.064
surface 15.86 0.20 34.111 0.065
. 5. 19. middle 14.90 0.21 34.461 0.086
bottom 14.53 0.11 34,567 0.019
Result of EOF Analysis
Date Eigen Mode contr. (%) Depth (m) contr. (%) Depth (m)
1 60 10-25 38 25~35
5. 12 2 15 3045 31 0~20
3 13 50~75 18 50-75
1 33 25~45 53 20~35
5. 19. 2 28 0~20 23 40~60
3 13 90~95 13 0~15
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Fig. 10. Sectional velocity across the western channel of
the Korea Strait on May 2, 1994 (neap tide con-
dition).

and the mode is particularly dominant in the depth
range of 20 to 35 meters. The EOF analysis in-
dicates that the first Eigen mode explains the vari-
ances of T and S in the subsurface and/or middle lay-

Fig. 11. Sectional velocity across the western channel of
the Korea Strait on May 9, 1994 (neap tide con-
dition).

er, while the second or third mode is associated with
the variability of the T and S at surface or bottom lay-
er. In another words, the variability of T-S in the mid-
dle layer is bigger than those in other layers.
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Fig. 12. Sectional velocity across the western channel of
the Korea Strait on May 16, 1994 (medium tide
condition).

The processes occurring in the middle layer are out
of phase with those in the surface and bottom layers
and thus result in the negative correlations of tem-
perature and salinity between surface and middle lay-
er, respectively. In particular for the salinity on May
19, 1994, we could distinguish the big negative corre-
lations between surface and middle layer values.

CURRENT STRUCTURE
Tidal Effect on the Tsushima Current

The flow structures in the western channel of the
Korea Strait in Fig. 10, 11 and 12 correspond to
neap, spring and medium tide conditions, respec-
tively. These sectional views of the current velocity
were measured for 2 to 3 hours from 1 to 2 hours
after the high water at Pusan. The temporal vari-
ation of the ebb current velocity around the ma-
ximum ebb currents showed only about 10% vari-
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Fig. 13. Current structure at the western channel of the

Korea Strait on May 2, 1994.

ation of speed with almost same direction for about
3 hours. All three figures (10, 11, 12) show that the
flow is generally northeastward at all depths. The

maximum current velocities normal to the transect
are 80 to 90 cmy/s for the spring tide, 70 to 80 cm/s
for the medium tide, and 60 to 70 cm/s for the neap

tide condition.

At the neap tide condition on May 2, 1994, the
velocity of the main stream is about 60 to 70 cm/s
which is confined near St. 4 at the center of the chan-
nel. The secondary core of the velocity exists near St.
2 from 40 to 60 m depth where relatively broad shelf
with gentle bottom slope is located. Also, strong hor-
izontal velocity shear is found between St. 3 and 4.
The velocity structure of the medium tide condition
on May 16, 1994 shows the mixed pattern of those at
neap and spring tide conditions.

At the spring tide condition on May 9, 1994, the
sectional velocity over 80 cm/s extends between St.
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Fig. 14. Current structure at the western channel of the

Korea Strait on May 9, 1994,

2 and 4 and persists down to about 40 m depth. It
gradually decreases to 60 cm/s at 100 m and 50 cm/
s at 140 m depth near St. 4 which is deepest in the
channel. Below 140 m in depth, the current velocity
decrease rapidly down to less than 20 cm/s at 190 m
depth. From St. 5 to 6, the current direction gra-
dually changes from noitheastward to eastward and
the sectional velocity decreases rapidly to about 20
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cm/s at St. 6.

The effect of the flood tida! current which flows
southwestward opposing the Tsushima Current is
shown for the neap tide condition in Fig. 13 and for
the spring tide condition in Fig. 14. The current
velocities in Fig. 13 are observed for 3.5 hours from
about 3 hours after the low water at Pusan. The
flood cumrent seems not strong enough to reverse
the current velocity on May 2 (Fig. 13). At spring
tide, however, the flood tidal current can smear out
the northeastward Tsushima Current as shown in
Fig. 14. The southwestward flow is stronger at the
deep trough and near the coast where weak Tsushi-
ma Current is expected.

Harmonic Analysis of the Current

Continuous current measurements on May 12 and
19, 1994 (see examples in Fig. 15) were subject to
the harmonic analysis as follows ;

Vi(t) = vo + vicos(ayt+ ;) + v cos(e, + ¢,)

where vi denotes for i-th depth current velocity and
Vo, Vi, and v, represent mean, diurnal and se-
midiurnal components of current. with their fre-
quencies and phase lags, (@, ¢,, and @, ¢,). Due to
the limited data length, we could not seperate the M,
and S, or K, and O, tidal constituents.

Results of harmonic analysis on 25 hour Eulerian
current measurements are shown in Fig. 16. At both
spring and neap tide conditions, the magnitudes of
semidiurnal, diurnal and mean current are com-
parable to each other throughout the water column.
Here, the mean current includes not only non-tidal

o 50 100
A2 s i WA Z I, Ll
9 11 13 15 A 2 23 1 3 5 7 9 11 13 17 19
5% 5/13
22 i — et - A e A rcmbs SRS ////// o e
9 11 13 15 17 19 21 1 3 5 1Y 15 17 19
5/19 5/20

Fig. 15. Typical example of time series

record of current in the Korea Strait on May

13 and 20, 1994.
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Fig. 16. Results of the harmonic analyses of the 25-hour continuous current measurements for the mean, diurnal and

semidiurnal components at the various depths.

part, but tidal current of over 25 hour period. The
magnitude of each component is generally 30 to 40
cm/s at spring tide, and 20 to 25 cm/s at neap tide at
upper part of the water column. The direction of
each component is largely northeast-southwestward
regardless of the spring and neap tidal conditions. It
is noteworthy that the current speeds and directions
are more or less uniform throughout the water
column except surface and near-bottom. This im-
plies that the barotropic component of the current is
bigger than the baroclinic component. The velocity
in the surface and bottom layers might be in-
fluenced by other forcings from eddy penetration
and bottom friction.

Geostrophic Current Computations

The database from the CTD profilings for five
days was used for the computations of the geo-
strophic currents in the study area. The method used
was traditional one (Pond and Pickard, 1974) with

the reference level at 110 to 140 meters due to the
data limitations.

The results of the geostrophic computations show
the day-to-day variations in that surface current de-
creases with depth and its maximum speed does not
exceed 30 cm/s which is less than half of the ADCP
measurements. This results is not so surprising, be-
cause the current measured by ADCP contains the
barotropic component as well as baroclinic ones.
Out of five geostrophic computations, we only
present Fig. 17 on May 9, 1994, which shows a
good agreement in the general pattern where strong
current core exists in the upper middle channel. On
the spring tide on May 9, 1994, the geostrophic cu-
rent shows the southward flow which is masked by
the strong southward flood current (not shown).

Volume Transport in the Western Channel of the
Korea Strait

From the spatial and temporal current ob-
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Fig. 17. Cross sectional distribution of the geostrophic
velocity estimated from the CTD profilings in
the western channel of the Korea Strait on
May 9, 1994. Compare this to the current
pattern in Fig. 11.

servations, we found that the tidal component great-
ly influence the volume transport across the western
channel of the Korea Strait and the barotropic com-
ponent of the current dominates over the baroclinic
component. The total volume transports across the
western channel of the Korea Strait were estimated
to be 3.4 Sv (May 9), 2.1 Sv (May 2) and 2.9 Sv
{May 16) for spring, neap and medium tide con-
ditions, respectively. It showed about 60% increase
from neap to spring tide condition. The geostrophic
volume transports calculated from the density dis-
tribution with the level of no motion at 110 to 140
m depth are only 0.3 Sv on May 9, 0.4 Sv on May 2,
and 0.3 Sv on May 16, and they do not show much
variation during spring-neap cycle. These values are
comparable to 0.6 Sv in May by Yi(1966) who cal-
culated the geostrophic volume transport across the

Korea Strait.
SUMMARY AND CONCLUSIONS

The mean field of T and S in the Korea Strait in
May, 1994 can be characterized in terms of a frontal
boundary lying in the middle of the channel, across
which warm and saline water mass occupies the
offshore area and cold and less saline water mass ex-
ists in the inshore area. The vertical structures of T
and S can be characterized in terms of three
(namely surface, middle and bottom) layers where
strong thermocline and halocline were formed in the
middle layer. In the deep channel at St. 4, we ob-
served very big standard deviations of both T and S
which might be the result of the cold water (Korea
Proper Water) intrusion from the East Sea. However,
this simple picture turns out to be very much com-
plicated, when we consider the big day-to-day vari-
ability of T and S.

We investigated the variability of the T and S in
terms of two time scales, ie, 15 days and 25 hours.
The long-term variability was associated with the
westward movement of saline water mass. The sa-
line water mass on May 2, 1994 occupying the east-
ern water column moved toward the west (inshore)
in the middle layer until May 19, 1994 and the sa-
linity higher than 34.6 psu was being diluted as a
result of mixing with less saline inshore water dur-
ing the movement. The short-term variability was
characterized such that the fluctuations of T and S
are bigger in the middle layer than in surface and
bottom layers. The behaviors of the variability of T
and S in three layers are clearly understood by the
EOF analysis which shows the three important
Eigen modes. The first Eigen mode accounting for
more than 50% total variance is associated with the
variability in the middle layer, while the other two
modes are associated with the variabilities at the sur-
face and bottom layers.

The dynamical mechanism associated with the
variability of T and S will need to be understood.
So far, we can only suggest that the penetrating
eddy formed by the local baroclinic instability along
the frontal boundary is responsible for the westward
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movement of saline water mass. The scale of eddy
seems to be tens of kilometer. For the big variability
of T and S in the middle layer, we suspect the in-
ternal tide. It would sound plausible, when we con-
sider the strong stratification in the thermocline and/
or halocline depths. To be able to answer these ques-
tions, more detailed field work with a shorter sam-
pling interval and a longer sample will be needed.

The current structure in the western channel of
the Korea Strait depends strongly on the flood/ebb
and spring/neap tide conditions. With the ebb tidal
flow during the spring tide, the northeastward flow
over 80 cm/s appear widely over 30 km of the upp-
er layers of the western channel of the Korea Strait.
However, at neap tide condition, the current velo-
city over 60 cm/s is confined within about 10 km
near the center of the channel with high horizontal
velocity shear. Also, the current velocity below
100 m depth at spring tide is similar to that at neap
tide.

With the weak flood tidal current at neap tide, the
northeastward current still persist through the west-
ern channel. The strong flood current at spring tide,
however, can completely smear out the northeast-
ward current and the current in the entire cross-sec-
tion flows southwestward. Since the major axis of
the tidal current and the Tsushima Current are direct-
ed along the western channe] of the Strait, the result-
ing current velocity can be estimated from their re-
lative magnitudes.

The maximum southwestward current appears 3.5
to 4.5 hours after the low water at Pusan and the
maximum northeastward current occurs 3.0 to 3.5
hours after the high water at Pusan. This suggests
that the tide in the western channel of the Korea
Strait is standing wave type. Whereas the tide at Pu-
san is semidiurnal, the tidal current in the western
channel is mixed type with the magnitude of the di-
urnal component is comparable to that of the sem-
idiurnal component. Accordingly, the diurnal in-
equality of the tidal current is large in the western
channel of the Strait.
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