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Study on interannual variations of summer sea surface temperature anomaly
in the North Pacific Ocean

Noriyuki Matsuo and Naoto Iwasaka

Abstract: Dominant interannual variations of summer sea surface temperature (SST) anomaly in the North
Pacific are depicted by using an empirical orthogonal function analysis for the period from 1960 through 1995.
The leading mode of the empirical orthogonal function (EOF) of the summer SST has mono-pole pattern with
large amplitudes in the zone between 35 N and 45 N, 150 E and 150 W. Entire region of the analysis domain
shows same polarity in the leading mode. Time coefficient of the leading EOF shows decadal variation; positive
extreme values are found in 1960's and 1990's while negative ones are seen from 1975 through late 1980's. In
the latter period the negative extremes of the time coefficients are found during El Nino event periods but in the
former periods positive extremes did not always happed during La Nina or El Nino periods. We also examined
relationships between the leading EOF of the summer SST and other meteorological variables and surface heat
and energy fluxes based on composite analysis.

Keywords: the North Pacific Ocean, summer sea surface temperature (SST) anomaly, empirical orthogonal
function (EOF) analysis, El Nino event
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Table.1 The years when the positive or negative extremes of the time coefficient of the leading EOF for each month

are found. The years when the absolute value of the coefficient is larger than the standard deviation are chosen.

Positive extreme year

No. of years

Negative extreme year | No. of years

July 62 63 67 71 %4 76 82 83 86 87 88 6
August 61 62 63 67 94 76 82 83 85 87 93 6
September 61 62 94 71 76 82 87 4
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Fig.1 a Climatology of the summer sea surface temperature in the North Pacific. Color scale of the temperature is shown in the bottom of
the figure.
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Fig.1 b Same as Fig. 1a, except for distribution of the standard deviation.
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Fig. 2 Spatial structure (top) and normalized time coefficient (bottom) of the leading EOF of the summer SST anomaly in the North Pacific.
The spatial pattern shows the regression of SST anomaly onto the time coefficient. Contour interval is 0.200 . The color scale is shown
in bottom
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Fig. 3 Distribution of correlation coefficient between SST anomaly and low cloud amount anomaly in each grid.

&0M

BN B ) T

FNI R 1’

20N ool . S L

EI:IHII:II:IE 0E

—_

-25 -2 -15 -1 -05& n ns 1 15 2 25 °C
Fig. 4a A composite map of the SST anomaly for positive extremes of the leading EOF.

60N

50N 2 ® T

40N

30N Ty sl """"" """" :

“MooE — To0E 1aiIIIE 1ainE I1=3it| . 1;;]' 1inﬁlm 120W 100w 80w
25 2 B 1 05 0 05 1 15 2  25°7C

Fig. 4b Same as Fig.4 a, except for the negative extremes.
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Fig.4 ¢ A composite map of the low cloud amount for the positive extremes of the leading EOF of the SST anomaly (colors). The color

scale is shown below. The composite map of the SST (Fig. 4 a) is drawn as contour lines on the map. Contour interval is 0.50].
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Fig. 4d Same as Fig. 4 c, except for the negative extremes.
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Fig. 4 ¢ Same as Fig. 4 c, except for sea level pressure anomaly.
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Fig. 4 f Same as Fig. 4 e, except for the negative extremes.
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Fig. 4 g Composite wind anomaly vectors for the positive extremes of the leading EOF of the SST anomaly. The vector scales are shown
on the right. The composite map of the SST (Fig. 4 a) is drawn as contour lines on the map. Contour interval is 0.50 .
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Fig. 5 The normalized time coefficient of the leading EOF of the summer SST, same as Fig. 2. The periods indicated by shading are
identified as El Nino periods.
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