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a:NP/,%%—> (18), b:CT /%% —> (28), ¢:d8,%%—2 (1A), d:8SB%— (1H), e: OK /35—

(68), f:MP Ry~ (TH), g:NW /24— (8H), h:08.,39—> (98)

Fig. 1 Geographical distributions of factor loading of eight anomaly patterns derived from
RPCA for the monthly SLP in East Asia (1900-1988)

a: NP (Jan.), b CT (Feb.), ¢:JS (Jan.), d : SB (Jan.), e: OK (Jun.), f: MP (Jul.), g: NW (Aug.),

h: 0S (Sep.)
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Table 1 Monthly percentage variances of each circulation pattern.

Apr. | May | Jun. Jul. | Aug. | Sep. Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
NP | O A X x A O @] O O © © ©
CT| A A x Ja X A © © O © ©
Js X X X A X X O O O @) A
SB| O © C x X A 6] x O X @) A
OK| O @) © ) x A x x A A A Jay
MP| A © A O (O] O O A @] A x X
NW| A A @] FAN X
08| A TAY © A A X x
©:15.0%~ O:12.5%~15,0% A 2 10.0%~12, 5% X 1 ~10.0%

FEBREDNY —UHFHERULLEWI E%RT.
Blanks indicate that the pattern did not appear.
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H2i 1 RDEM EKENY - VBT 5ERFAIT EM (+) BIETL (=) SFOILRIy
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a: NP+ b:NP- c:CT+ d:CT-
j: 0K—- k:SB+ 1:8B-

e:JS+

f:Jd8- g:MP+ h:MP- i: 0K+

Fig. 2 Composite maps of the SLP in the five most positive (+) and negative (—) years in
terms of the component score of the SLP anomaly pattern in January

(E2K-d).
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a: 08+ b:0S- c: MP+ d: MP-
i:JS— k : NP+ 1:NP-
Fig. 3

e: 0K+

f:0K- g:NW+ h:NW- i:JS+

Composite maps of the SLP in the five most positive (+) and negative (—) years in

terms of the component score of the SLP anomaly pattern in July
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Fig. 4 Time series of component scores of SLP anomaly
patterns in January
Broken line shows raw value, solid line shows 11-year running mean.
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Time series of component scores of SLP anomaly
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Broken line shows raw value, solid line shows 11-year running mean.
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Fig. 6 Distributions of correlation coefficient between component scores of SLP
anomaly patterns and 500hPa geopotential height in January
Straight (broken) line shows positive (negative) value. Dotted (shaded) area shows the range
of significant positive (negative) coefficient at the 5% level.
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Fig. 7 Distributions of correlation coefficient between component scores of SLP
anomaly patterns and 500hPa geopotential height in July
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Long-term Variation of the Sea Level Pressure Field in the

East Asia and Western Pacific Region
Motoki NISHIMORI* and Tetsuzo YASUNARI*

" The purpose of this study is to clarify the long-term variations of the sea level pressure (SLP)
field in the East Asia and Western Pacific region. The monthly average SLP in this region is ob-
jectively analyzed using rotated principal component analysis (RPCA), and the correlations between
obtained SLP anomaly patterns and the 500hPa geopotential height field are examined. The results
are described as follows.

1) Six anomaly patterns are derived in January. The Northern Pacific (NP) and Okhotsk-
Kamchatka (OK) patterns represent the northward/weakened or southward/intensified and south-
ward/weakened or northward/intensified Aleutian Low, respectively. The Mid Pacific (MP) pattern
represents the fluctuation of the SLP over the southeastern ocean area of Japan. The Siberia-Baikal
(SB) and China-Taiwan (CT) patterns represent the intensity and southward extension of the Sibe-
rian High, respectively. The Japan Sea (JS) pattern represents the east-westward extension of the

Siberian High or Aleutian Low over Japan.
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2) The intensity and location of the Aleutian Low, represented by the NP and OK patterns, fluctu-
ate with the interdecadal period scale or linear trend. On the other hand, those of the Siberian High, re-
presented by theVSB and CT patterns, have variability on a year-to-year scale. In the 1900s, a weak-
ened Aleutian Low and Siberian High were seen. The Siberian High intensified in the period from
the 1930s to early-1940s. The Aleutian Low was located westward after the late-1940s, which was es-
pecially remarkable in the 1950s and 1960s. The Aleutian Low developed after the 1970s, and its loca-
tion was northward after the mid-1980s.

3) The surface JS and SB patterns correspond to the Eurasian (EU) and Northern Asian (NA) pat-
terns at the 500hPa height field, respectively. On the other hand, the surface NP and OK patterns do
not have one-to-one correspondence to the Pacific / North American (PNA) and Western Pacific
(WP) patterns at 500hPa. Although the PNA pattern has dominated continuously after the mid-1970s,
the surface Aleutian Low located westward after the mid-1980s.

4) Six anomaly patterns are also derived in July. The MP pattern represents the developing of the
Ogasawara High, corresponding to the western side of the North Pacific High. The NP pattern repre-
sents the north-southward location of the Ogasawara High, and the Ogasawara-Southwestern Islands
(OS) and ]S patterns represent the extension of the Ogasawara High to the southern ocean area and

to the northern parts of Japan, respectively. The OK pattern represents the appearance of the

Okhotsk High and the extension of the Ogasawara High over the western part of Japan, and the North-
western China (NW) pattern represents the fluctuation of the SLP in the eastern parts of the Eura-
sian continent.

5) The intensity of the Ogasawara High, represented by the MP pattern, has shown a decreasing
trend of intensity since the 1900s, while the variations of its extension, represented by the OS, JS and
NP patterns, have about a thirty-year period, respectively. The activity of the Monsoon Low, repre-
sented by the NW pattern, had a tendency to intensify before the 1960s, but to weaken again after
the 1970s. This feature corresponds to the variation of monsoon rainfall in India, which indicates that
the NW pattern may represent the activity of the Indian monsoon.

6) The relationships between circulation patterns of the surface and 500hPa in July are not so
clear as those in January. However, the surface OS and OK patterns are closely related to large-scale cir-
culation change at 500 hPa. The OK pattern is related to blocking phenomena over the Kamchatka Pen-
insula, and also correlated with the change in geopotential height over central Eurasia and the Tibet-
an plateau. The OS pattern is closely related to the westerly extension of the Subtropical High over

the western Pacific, and is correlated with the circulation field further eastward, to North America.

Key words: sea level pressure, East Asia, teleconnection pattern, rotated principal component analy-

sis, long-term variation
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