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Abstract : This study investigated the effects of El Niio and La Niiia on coastal upwelling in the East Sea of Korea using long-term (1967-2017) water
temperature observation data and Oceanic Niiio Index (ONI). As a result of time series analysis of water temperature, the occurrence frequency of summer
coastal upwelling was the highest in the southeastern (Ulgi ~ Gimpo) coast. In 1987-1988 and 1997-1998, when the annual fluctuations of ONI plunged
more than 2.5, the water temperature in whole coast areas of the East Sea (Busan ~ Goseung) rose by 4 ~ 7 C. The temperature structure of the East
Sea coastal water was different when El Nifio was strong with ONI above 1.5 and La Niiia with strong ONI below -0.8. When El Nifio is strong, the
water temperature anomaly in coastal waters is negative. This is due to the strong baroclinic tilting and the formation of shallow temperature stratification
in the coastal waters. The strong La Nifia season is opposite to the strong El Niiio season, whereas the water temperature anomaly is positive. In
addition, the baroclinic tilting is weaker than the time of strong El Nifio and the temperature stratification is formed deeper than the time of strong El
Niio. The formation of temperature stratification at shallow depths when El Nifio is strong can increase the probability of occurrence coastal upwelling
caused by southerly winds in the summer season. On the contrary, when La Nifia is strong, occurrence of coastal upwelling is less likely even if the

southerly wind blows continuously. This is because the temperature stratification is formed at deeper than when El Niiio is strong.
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Fig. 1. Location of bottom topography (left) and observation

(temperature) stations in East Sea of Korea (right).
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Fig. 3. Horizontal distribution of water temperature at 20 m (upper) and 50m (middle) depths and horizontal distribution of water
temperature anomaly at 20m (lower) in El Nifio (1987, 1997) and La Nifia (1988, 1998).
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Table 1 Distance Between the Thermal Front and the Eastern Coast of Korea (Longitude).

Depth 20 m 50 m
Condition El Nifio La Nina El Nifio La Nifa
Year 1987 1997 1988 1998 1987 1997 1988 1998
Donghae (N 37.5) 0.90 1.10 0.83 - 0.73 0.74 0.93 -
Jukbyeon (N 37) 0.73 0.73 0.39 - 0.66 1.10 0.24 -
Yeongduk (N 36.5) 0.78 L12 0.28 - 0.47 1.13 0.29 -
Pohang (N 36) 0.50 0.40 0.19 - 041 0.59 0.14 -
Ulgi (N 35.5) 0.37 0.34 - - 0.15 0.36 - -
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Fig. 5. Comparison of the Stratification of El Nifio (1987) and
La Nifla (1988) periods at observation line - 102.
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