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Reproduction of Ocean Circulation around Korean Peninsula by
using a Mesoscale Ocean Circulation Model
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In this study, the oceanic responses to given atmospheric boundary conditions are investigated using a meso-
scale ocean circulation model. The numerical experiments are divided into two parts: One is, so called, spin-
up experiment and the other is reproduction experiment. The spin-up experiment simulates climatic state of
ocean by integrating the ocean model with upper boundary conditions of the monthly mean atmospheric climate
data. In the reproduction experiment, for the reproduction of major oceanic changes around Korean Peninsula dur-
ing the period of 1980-1998 (19 years), the model has been integrated under the boundary condition of the 19-
year monthly mean atmosphere data. The spined-up state of ocean generated from the spin-up experiment is
assigned to the initial boundary condition of the'reproduction experiment. In the spin-up experiment, the model
properly simulates the major features of circulation structure around Korean Peninsula; such as separation of East
Korean Warm Current (EKWC), formation of the polar front, cold water band associated with the small scale
eddies in the East Sea, the formation of front along west coast, and the seasonal variation of circulation pattern
caused by changing upwind current in the West Sea. In the reproduction experiment, the model has shown the
interannual sea surface temperature variations and a warming trend of about 0.5°C during the period around Korean
Peninsula, as in the case of the observation. Therefore, it is concluded that the model is capable of simulating not
only the mean states but also the variabilities of ocean under the given atmosphere boundary conditions.
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Fig. 1. Horizontal domain and geometry of the mesoscale ocean
model used in the study (Contour intervals are 1000 m and 50 m,
respectively, below and above 100 m depth).
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Fig. 2. Simulated (2) annual mean temperature and (b) streamfunc-
tion in the upper layer of model over East Sea.
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Fig. 3. Simulated monthly mean stream-
function ((a), (c)), temperature ((b), (d))
in the upper layer of model over East
Sea. (a), (b) are for January. (c), (d) are
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Fig. 5. Time series of sea surface temperature anomalies of the
model (cross) and OISST (circle) around Korean Peninsular for the
period of 1982 and 98.
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Fig. 6. Same as Fig. 5, but for a) East Sea, b) Yellow Sea and c)

South Sea regions.
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Table 1. Variability values of sea surface temperature anomalies for
the period of 1982-98 (Unit: °C)

Model Oisst
East sea 0.4 0.7
West sea 0.61 0.9
South sea 0.5 1.2
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Fig. 7. Spectra of sea surface temi)erature anomalies for (a) model
and (b) OISST around Korean Peninsula.
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Fig. 8. Time-longitude plots of sea surface temperature anomalies of (a) model and (b) OISST along 37°N for the period of 1982~-98.
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Fig. 9. Spatial distribution and time coefficient of the first EOF component of sea surface temperature anomalies for (a) model and (b)

OISST.
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