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To investigate a short-term (from 2 hours to 24 hours) variability of a mixed layer, oceanographical
data (water temperature, salinity, current) and meteorological data (wind, air temperature, solar radiation)
were collected at a site in the Korea Strait at the interval of one hour for 48 hours from October 12 to 14,
1993. The avesage rates of temporal variations of the mixed layer depth (MLD) and temperature of the
mixed layer (MLT), which are very weakly correlated with the wind stress and buoyancy flux at the sea
surface, are about 5.2 m/hour and 0.2°C/hour, respectively. The mixed layer is relatively shallow when
both MLT and MLS (salinity of the mixed layer) are low, while MLD is relatively deep when they are
high. MLT shows a sudden decrease or increase. Analysis of satellite infrared images and XBT data
shows that sudden increase of MLT is caused by advection of warm water. These results suggest that the
short-term variation of the mixed layer in the Korea Strait in autumn, in which surface current is re-
latively strong and different water masses exist, is mainly determined by advection rather than air-sea in-
teraction such as wind stress or buoyancy flux.
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Fig. 1. Station map and bottom topography in the Korea
Strait. (® represents observation station for the

time series and ® represents observation station
for the XBT.

ot =3, AA TR MellAe] EEYEe] wal
o} 9} 4 BA 2xele] dRAdE weofElr] ¢
3}o] XBT(expendable bathythermograph)g- ¢]-8-5}«]
19933 10¥ 129 09A| %€ 16A]7}A]= MlellA] S
s7HA1 2] 2470 A& A, 2ela 1993d 109 13
144] 5082+ 154) 10874R) & S6, $7, $89] 37} J
AellA F2-g ANz XBTHAS] +3HA
Aele dEay S rt2x2e Yo gs oF 3-6
km, tiEte8] e =& ke 2 & <F §~10 kme]v}.

2@ X u $9ke Sea Bird ElectronicAl9]
SEACAT SBE19 Profiler3 AMg-slgled, 4 3
87} 4% oF 60 cm/secZ 1993 104 129 %3¢
19934 109 14U 7}bA] of 48417k b =2 §F Azt
A2 A B35S At F 3939 CTDALER
£ Jgr). olAata} e whog 2 ARE 2
gl Aluk(decibar) Z+H o2 HHFsle] Ay FAef o]
43}t

AANDERAA INSTRUMENTAMA wHE 3ujje)
RCM-7€ 1993 104 124 1741%¢ 109 15¢
17X 74A] oF 72417 Fot 4 <¢F 10m, 90 m, 190
mel] zZ}2} AFEHd P4l w5, 7Y 58 18 A
o2 F&2sjedch 2L 98 108 o2 By
F Cartwright filterE o] &3} 4|7} F7] o]5e]



514 U

Hag AASA £, 8% ARLIH TF A
»g Fobr) 9iaked 108 7] ApRIA 1412 2

Ao g 2% Z8-E Doodson Xo filter (Dronkers,
19648 ol45led RAFE Feslch. 3 ATl
£ 3AETEIW ks 10 me] siRRks o] &
st

FAEEe] e 44 Y S5 ARy
& zAbsl7] 5] AlAbollA] el oFEA)Ek(solar ra-
diation), A+ &5, §7F 25, 714, F5, 35 59
P4 AEE BESG 713 v 2t A ED
# oF 9m, 18 mellA] TSl o, upggHA &
&g A o ) AR dete e o
719] A E 4 o] 43l A EA 9 10 moljA{ 2]
vk} 7] 22 A 4slgith(Stevenson, 1982).

#AFHL oL Qe e e ez F
of 1t

Q= QS _(QB+QE+QC)’

o171, Qs EFEAL Qe AAEAL Qe 3
44, Qe 945 i, giAbe At
A AA &Asda, 1 e 452 A A5
7} 18 7] uf &<l bulk aerodynamic method-& o]
& 2 ¥ 4] (Stevenson, 1982)& A1-4-3te] Al4Fstdch.

#2717 T BAEYS st 3 elA
d7lste] S5 2 Awuse AL Lohus] 4
sled w2 ofl1X|(wind stress energy) E9} -3
4 (buoyancy flux) B+S 7-3t1ct.

vjargHo) 2jgk Fr)e sl Alole] Azatge
ohg A3} o] s mdolAe vk &= U, (Sur-
face frictional velocity)ell <8}l Fei21c}.

Us= (T/PW)W (m/scc),

7|4, puiz 4 WE(1000 kg/m’), YN/m’)e
FEddAe] HEFEH(1=Csp. U, po= F7] UE
(1 kg/m®), Co¥& vH3 A=(Stevenson, 1982), U+= &)
%7 10 m 10149 F4( misecye vhehdict.

g, vl e x| Bk ¥¥& B chest
o] Zolzlth(Joseph et al., 1992).

E=1U. (watts/m?),

Bo=-8 | LQ+F | (watts/kg),
P | Cp

4

L ——— 10 m/sec
2 OCT. 1993 13 14

DAY
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Fig. 3. Temporal variations of heat fluxes at station M.
Q, Qs, Qp, Qg and Qc represent net heat flux, so-
lar radiation, long wave radiation, latent heat
flux and sensible heat flux, respectively.
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Fig 4. Temporal variations of marine meteorological vari-
ables at station M. MLT, AT, q, and gq, denote
the temperature of mixed layer, air temperature,
saturated specific humidity for the sea surface tem-
perature and specific humidity in the air, respec-
tively.
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Fig. 5. Vertical section of temperature observed by XBT
along the strait from station M5 to M12 (a) and
across the strait from station M13 to M20 (b)
and M1 to M5 (c). ® represents locations of the
current meter. Broken line represents mixed layer
depth (MLD).
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Fig. 6. Relative frequency diagram of mixed layer depth
(MLD).
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Fig. 7. Temporal varations of the temperature and sa-
linity at depth of 2, 10, 20, 30, 40, 50 m. Note
that temperature and salinity become nearly
homogeneous to 40 m for 11:34~14:23 on Oct.
13, 1993.
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Fig. 8. Temporal variations of wind stress energy (E),
buoyancy flux (B,) and mixed layer depth
(MLD).
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Fig. 9. Scatter plots for data pairs among temperature of
mixed layer (MLT), wind stress energy (E) and
buoyancy flux (B,). The numbers in upper panel
indicate MLD variation for an hour in m.
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Fig. 11. SST distribution from NOAA-11, at 16:00 (a)
on Oct. 12 and at 04:00 on Oct. 13, 1993 (b).
It is shown that the warm water of 22~23°C
flew about 20 km northeastward for 12 hours.
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Table 1. Estimated variation of the mixed layer by ad-

vection
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Fig. 12. Horizontal distribution of the mean (left) and standard deviation (right) of the mixed layer depth (MLD) in
February (a) and in August (b) for a period of 18 years from 1970 to 1987.
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