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Fig. 1 Spatial pattern of the first EOF mode of wintertime mean (Nov-Mar) model
SST anomalies (a), the associated normalized principal component (b),
and the Nino 3 index (¢) time series
(units are C; The EOF pattern is shown as the correlation coefficient between the SST

anomalies and the principal component)
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95% confidence limits. The unit of z-axis is 1/a in (a), and the unit of y-axis is a in (b))
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Fig. 3  Spatial pattern of the correlation coefficient between the anomalous SLP (a),
SST (b) and the wintertime mean (Nov-Mar) Nino index time series (Only contours

above the 95% confidence limits are shown. Shaded regions represent positive correlations)
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Fig. 4 Lagged correlations between the Pacific SLP anomalies and the North Atlantic tri-polar SST

index time series in the model

(A lag of —1(-+1) indicates conditions 1 month prior (subsequent) to a maximum in the tri-polar North Atlantic

SST pattern. Contour interval is 0. 2. Shaded regions are above the 95% confidence limits; a. Lag —3 months,

b. lag —2 months, c. lag —1 months, d. lag 0 months, e. lag +1 months and f. lag +2 months)
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Lagged correlations between the Pacific SST anomalies and the North Atlantic tri-polar SST

index time series in the model
(A lag of —1(+1) indicates conditions 1 month prior (subsequent) to a maximum in the tri-polar North Atlantic
SST pattern Contour interval is 0. 2. Shaded regions are above the 95% confidence limits; a. Lag —3 months,
b. lag —2 months, c. lag —1 months, d. lag 0 months, e. lag +1 months, and f. lag +2 months)
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Fig. 6 The leading-lag correlation coefficients

between the monthly Nino 3 index and the North
Atlantic tri-polar SST index in BCM
(Negative values of the x-axis indicates the months of the
Nino index leading the tri-polar SST index, while positive
values of the x-axis indicates the months of the tri-polar
SST index leading the Nino index. The y-axis
indicates the correlation coefficient.
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Fig. 7 Lagged correlations between the SLP anomalies and the Nino 3 index in the model
(A lag of —1(+1) indicates conditions 1 month prior (subsequent) to a maximum in the eastern Pacific
warm event Units are hPa per standard deviation. Shaded regions are above the 95% confidence limits;
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Fig. 8 Same as Fig. 4 but for the observation and the lag time ranges from —4 to 1 months
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OCEAN-ATMOSPHERE COUPLED MODEL SIMULATION OF NORTH ATLANTIC
INTERANNUAL VARIABILITY [ :TROPICAL TELE-CONNECTION

Zhou Tianjun' Yu Rucong' Gao Yongqi®® Helge Drange’
1 LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 NZC, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

3 Nansen Environmental and Remote Sensing Center , Bergen, Norway
Abstract

The contribution of the tropical Pacific forcing to the North Atlantic interannual time scale variability
is addressed by using the output of a global ocean-atmosphere coupled model namely Bergen Climate Model
(BCM) in combination with the observational data. Evaluations on the simulated interannual variability of
the equatorial and tropical Pacific sea surface temperature (SST) indicate that the BCM model has an ac-
ceptable performance in reproducing both the El Nifio mode and the associated global SST anomalies and
the atmospheric tele-connection patterns, although the simulated warm events have a prudish regular time
period of approximately 3-year, which is a common problem for many ocean-atmosphere coupled models.
Evidences from both the simulation and the observation all support that the dominant mode of the interan-
nual time scale SST variability of the North Atlantic, appearing as a tri-polar pattern spanning the basin
meridionally, is partly forced by the atmospheric tele-connections originated from the middle and eastern e-
quatorial Pacific. Positive phase of the tri-polar North Atlantic SST mode corresponds to a cold event in
the equatorial Pacific. In other words, the occurrence of an equatorial Pacific warm event can provoke a Pa-
cific-North American tele-connection pattern (PNA) over the Pacific-North America domain, which fur-
ther modulates the sea level pressure (SLP) change over the North Atlantic. The SLP anomaly pattern
partly resembles the situation of a negative phase of the NAO. Since a strong NAO is always associated
with a robust tri-polar structure SST anomaly pattern, the weakened NAO pattern accordingly leads to
weaker tri-polar SST anomalies. Further analyses prove that the response of the North Atlantic SST to the
equatorial Pacific forcing has a lag time of 2— 3 months. Both the model simulation and the observation
support this time-ag estimation.

Key words: North Atlantic, Interannual variability, Equatorial and tropical Pacific, Atmospheric tele-

connection, Ocean-atmosphere coupled model.



