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Low water temperature during the summer associated with the occurrence of cold water zone off Haeundae
was studied using the data from CTD observations and a monitoring buoy deployed in Suyeong Bay. Short-
term variability of current was dominant and was not related to the wind. The NE-SW components of wind par-
allel to the coast contained more than 96% of total variance and could account for major fluctuations of water
temperature. Upwelling-response of water temperature was very sensitive so that the temperature began to
decrease immediately after the onset of the southwesterly wind. In particular, there were three cases in which
SW winds for only two days caused considerable temperature drops. In 2009, four upwelling events shorter than
5 days took place while seven events with periods of 2~18 days were recorded in 2010. During a very intense
upwelling for seven days in mid-August 2010, temperature decreased by more than 10 °C in spite of the variable
winds. Temperature variability at Gampo, Ulsan, Gijang and Haeundae had similar patterns. CTD observation
and satellite imagery showed that the upwelling zone could be extended to the Hacundae-Busan area. According
to the wavelet analysis, coherent periods were 2~8 days during the frequent upwelling/downwelling events.
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Fig. 1. Station maps of (a) CTD observations (dots) and a monitoring buoy (square), and (b) daily SST measurements (solid circle) and buoy

(square).
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Fig. 2. Horizontal distribution of temperature (at 0.5 °C intervals) in
Suyeong Bay on 20 August 2010.
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Fig. 3. Satellite (MODIS) infrared imagery off the southeast coast
on 22 August 2010.
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Fig. 4. Changes in low-passed wind velocity (m/s), upper-layer cur-
rent velocity (cm/s) and water temperature (°C) in summer 2009.
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Fig. 5. Changes in low-passed wind velocity and water temperature
in summer 2010.
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Fig. 6. Comparison of alongshore wind (W) at 10 m height and
water temperature in summer 2009. Wind events favorable for
upwelling are designated by A to D.

akaiodel, 71 A} diekel] FAQ1 AR (W, )2 AR Aol oisf
A1 20092] 3.8% H 201049 3.1%00 BISIEE 96% ol
ZpAJERE A AR (W) ARk 7L 23t vlwd < §lok

200932 S} FiQtel] B Adu-o] F5E A4 wud A
°] Fig. 6]t BAF (@2 ahel 24 oV A48 7)7ko] v zb
g 71E=o A FE D7 ZAEIITE Ag22] 717k} BEAE
o] 7Izro] AE tE A7t Jomg Ao nie JFR §)
QA A9} o] Fgo| w7kl WslgE S8 7hao] A
o] A WA o 2L 717k 7Sl AAEoZE
BEF0] S8 7R ATl 253 B, F0) ke 3k
o= nipjo] F7) ajnict =2o] Fhashal dAFo] kA A
U B5go] B ke Qe wke-g gt 85 AE 3¢
Foz ggkd diviyl F&e] As) Ak gt mek
SIS}, o] % HgFdt & 0] 25 °C7HA] SIS 18Y
17TA1735E GAFOE nidA] 19UFE f=2o] k] AlZ
SHHE-5 B). 722 AL sPdsibl 239 164173 BEEEoR
v o) 21.4°C7A] WolA| 1, o] 3 YA H 02 A45le]
23.9°C7HA] 7155k Fofl 26 2. 7A] PAIFC] oAl £7] A1
3AF A st C). 270l BAIFo] 7k A3k} ¢k
alRHEA 284 218178 FdFo] v EE 2 21.3 714 Yol
Rzt dsskr] Agste] B5-30] AsiAle 31dddle 25°C ©]
Ao F Fopritt. o] 717k FtellE ol|lant el st AgS
9] gl vjwd Z Fglel] 542 el A7 Aol Lee
et al(2003)2} 3~18A1Zkdell &3ic), o] $-9] AR A 274
= AERge W Z02 voly 98 1297 243k H3 o
3 GA o) YA YAE 07 FLo] Yolx|= AR F2)
(&% Dyl Eldr}.

20104900 59 2145 E 1Y Bt Y £50] 7ISHIE
H(Fig. 7), ©] SollA 7130] oF 2o E-3}3} -2 240] 310]
itk sYollE 23UHE FAFo] ARAEA 2 Bt o)
1°C o) #rashe wi$ & 85 Aol QIUThES A). 62
A S i Ts 5485 BA7) glol 2o At Assiti)

=

2010
of : . ; . : : ; , ;
? Y
E o WS
;>* 0 /\ A
-2t W W v \/\A/
4}
A N I
24+
22
© 20} /v
£ LA
161
el , ‘ . ' . . 1 . .
2t 8 10 20 3 10 2 8 9 19
May Jun Jul Aug 2010

Fig. 7. Comparison of alongshore wind (W,) at 10 m height and
water temperature in summer 2010. Wind events favorable for
upwelling are designated by A to G.
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Fig. 8. Squared wavelet coherence between the alongshore wind velocity and water temperature. The 95% confidence level is shown as thick

contour. White curves depict the cone of influence.
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