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Numerical Studies on the Variation of Flow Structure Due to Sea Surface
Temperature at the Lee Side of Jeju Island in the Korean Peninsula
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Abstract: Numerical studies on the influence of interaction between atmosphere and ocean on the variation of Karman
vortex at the lee side of Jeju Island were carried out. Karman vortex tends to be occurred at limited height associated with
Hanla mountain. And we can find clear Karman vortex at 900 hPa height in this study. One big vortex cell occurred at lee
side of Jeju Island in the begging stage of its development and the cell was divided into three small cells as time goes by.
And the strength and lifetime of small vortexes depend on the distribution of SST (Sea Surface Temperature). Weak gradient
of SST makes long-lasting Karman vortex but produces weak potential vorticity at lee side of Jeju-do in comparison with
the vortex under strong SST gradient. Strong SST gradient also increases not only the mixing depth but also the mixing
ratio at lower level of troposphere. And the increased atmospheric mixing decreases the mechanical forcing due to isolated
topography. Then the strength of Karman vortex at the lee side of Jeju Island becomes weak under strong gradient of SST.
Thus the evolution of Karman vortex is closely related to distribution of SST around the isolated island.
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Fig. 1. Location and topography of Jeju island, Korea.
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Fig. 2. The topography of (a) the second and (b) the third
nested model domains used in numerical study. Solid line
(A-A' in b) indicates cross-section line for vertical analysis.
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Fig. 3. Initial sea surface temperature used in (a) CASE 1,
(b) CASE 2, and (¢) CASE 3. Contours interval is 1 K.
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Fig. 4. Infrared image detected by Geostationary Observa-
tion Satellite (GEOS) at 12 December 2003.
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Fig. 7. Time evolution of Karman vortex development at different height in CASE 2. (a), (d), (b), (¢), and (c), (f) are potential
vorticity at 800 hPa, 900 hPa, and 1000 hPa, respectively. The interval of contours is 0.2x10° Km? kg™ s™. Numbers of x and y
axis indicate grid number of third model domain.
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Fig. 8. Potential vorticity calculated under different sea sur-
face temperature at 900 hPa in (a) CASE 1, (b) CASE 2,
and (c) CASE 3. Numbers of x and y axis indicate grid
number of third model domain.
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Fig. 9. Vertical cross section of potential vorticity and wind
vector calculated by (a) CASE 1, (b) CASE 2, and (c)
CASE 3.
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Fig. 11. Vertical cross section of potential temperature cal-
culated by (a) CASE 1, (b) CASE 2, and (c) CASE 3. Its
interval of contours is 1K.

go) Wb olFshs 4TS Uela glon, o)
FH SEART 2 A 2t e TR Aws
AP Age) glont Faael B8 Axe W
2o] o AL M oie Faidel B
Egol WYskT ofol we FALGEE iR}
RS Wtk elu o) wwsh Fas
O U5 ot AL /T Yow, s
exdg) 02 Qo Szo] o Jgo] A
29 2N MBS HAeE T2 WA, o
FHLEARe 7k URA 3P £Y5 Aol
A d7le) AGAE SRAAS AR
o A% 1

ou, ojd mwe} Foi5el

O 2 e
(o3

B ATE A Adske A7)
AR Bl “FA 1RSI GRS
B AU 223 AAE Bl olme] 4Ab
AABAS BAE AT

HOES
TR, A, oled, 2004, S19AE BAdo) FapRs
A A Gl #e FALY. 71 eEA),
40(1), 71-86.
o ®, MREEE, 2004, HHE A Ho) ogle] P
TEAGEe] dEe #F dF, I,

40(2), 191-202.

o8, olghe, 42, 1999, A BARFS) ojg A
W oAl B3 A AR, 8, 653-
660.

ol &3], A8, HEEl, 2AlE, 2000, TEAFE A4 - 8
T8 AR7F AR FR¢g &) vjAE
AT R 9T SN2, d)geE] £ gt
F2HA, 56-59.

2002, AGH7IRFEE
Karman Vortex Street3AHe]
A=E 89 p.

HFE, ol%t, 1990, 37 F+E RdE o848 AFw
M) HEF B2 d=rgekRlR), 26(2), 121-136.
Atkinson, B.W., 1981, Meso-scale Atmospheric Circula-

tion. Academic Press, 495 pp.

Dudhia, J., Gill, D., Guo, Y.-R., Manning, J., and Wang,
W., 2000, PSU/NCAR Mesoscal Modeling System

133, 3F AFE HFe)

AL gt Aakst



72 oiFg - gEs

Tutorial Class Notes and Users' Guide (MMS5 Model-
ing System Version 3), Mesoscale and Micro. NCAR-
Technical Note, 90p. :

Hubert, L.F. and Krueger, AF., 1962, Satellite Pictures of
Mesoscale eddies. Monthly Weather Review, 90, 457-
463,

Kang, S.-D., 1997, A Numerical Study on the Mesoscale
Disturbance in the Lee of an Isolated Mountain. Ph.D.

Thesis, University of Tsukuba,. 150p.

Smolarkiewize, P, K. and Rotunno, R., 1989, Reply. Jour-
nal of Atmosphere Science, 46, 3614-3617.

Yagi, S., Kimura, F., and Takahashi, T., 1987, Karman Vor-
tex in the Atmosphere: Analysis, Consideration and
Numerical Experiment with Two-Layer Model(in Japa-
nese). Proceeding of Annual Meeting of Japan Meteoro-
logical Society, Oct, 1987.

20053 1048 14Y A
2005 12€ 59 LY Hy
2005 129 69 93 A9



