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ABSTRACT

The causal relationship between El Nino-Southern Oscillation (ENSO) and winter climate variability in Korea is
tested by analyzing Korea Meteorological Administration Automatic Synoptic Observing System datasets for the
past 59 years. Consistent with previous studies, positive phase of ENSO (El Nino) tends to cause warmer
temperature and heavier precipitation in Korea in early winter with three-week lead time. This causality is
quantified by performing Granger causality test. It turns out that ENSO explains an additional 9.25% of the variance
of early-winter temperature anomalies in Korea, beyond that already provided by temperature itself. Likewise,
22.18% additional information is gained to explain early-winter precipitation variance by considering ENSO. This
result, which differs from simple lead-lag correlation analysis, suggests that ENSO needs to be considered in

predicting early-winter surface climate variability in Korea.
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Fig. 1. (a) Correlation coefficients of NDJ mean Nino 3.4 index and 21-day running
mean temperature. (c) Auto-correlation coefficients of daily mean temperature.
(b,d) same as (a,c) but for precipitation. Orange lines and Red lines indicate the
statistically significant values at the 95% and 99% confidence level by a t-test,

respectively.
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Fig. 2. (a) Regression coefficients of temperature in Eq. (4) (a;; cyan line), (c) Those
in Eq. (5) (¢;; blue line), and regression coefficient of Nino 3.4 index in Eq. (5)
(by; red line) as a function of calendar day. (b,d) Same as (a,c) but for
precipitation. Values that are statistically significant at the 95% and 99%
confidence level by a t-test, are denoted with open and closed circles,
respectively.
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Fig. 3. (a-d) Nino 3.4 regression coefficient of temperature (?;) in Eq. (5). (e-h) Same as (a-d)
but for precipitation. A blue hatching denotes that station has Granger causality at the
95% confidence level according to t-test and F-test.
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