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YEAR-TO-YEAR VARIATION OF BAIU PRECIPITATION OVER JAPAN
AND 500 mb LARGE-SCALE CIRCULATIONS OVER EAST ASIA.

By Toru Terao and Hisafumi MuraMmATSU and Jiro INOUE

Synopsis

In order to study relations between Baiu precipitation over Japan and large-scale
circulations over East Asia, EOF (Empirical Orthogonal Function) and REOF
(Varimax-Rotated EOF) analyses are applied to monthly total precipitation in June
and July for a 40-year period between 1948 and 1987, and correlations between
monthly mean height anomaly field and EOF and REOF components are examined.

From EOF and REOF analysis, indexes of variations of Baiu precipitation are
obtained; 1’st components of EOF which are assumed to represent intensity of Baiu
front around Japan, REOF components which represent variations of precipitation in
objectively divided regions, and so on.

From comparison between the height field and EOF and REOF components, it is
shown that, in June, the intensity of Baiu precipitation is positively correlated with
the height anomaly in the northern periphery of the Pacific subtropical anticyclone,
and that, to the contrary, in July, it is highly correlated with middie-latitude
circulations (ex. Baiu ridge or Baiu trough) instead of subtropical circulations.
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Fig.1l. Probability function of monthly total precipitation data. 1: Original
data, 2: Cubic root of data from equation. (7}, 3: Normal distribution.
f: Value of probability function, z: Normalized data.
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Fig. 2. EOF vector loading patterns (June). Contour interval is 0.1.

Tablel. Contribution rate (C. R.) and feature of EOF components
under consideration (June)

EOF.No. |C.R. (%) | FEATURE

EOF-1 30.57 Positive south of Tohoku.

EOF-2 14.62 Negative except for Kanto.

EOF-3 11.87 Negative except for Kitakyusyu.

EOF-4 7.73 Positive except for Hokuriku and Tohoku.
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Fig.3. Same as Fig. 2, except for July.

Table2. Same as Tablel, except for July
EOQOF. No C.R. (%) | FEATURE
EOF-1 30.53 Positive in whole area.

EOF-2 17.99 Positive north of Hokuriku, Negative south coast.
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H o[l EOF EHA0EE5RE 2 REOQOF-6 10.97 Kinki, Tokai
ORET HAHUEETT . REOF-T7 8.50 Southern Kyusyu

REOF~1 (JUNE) o REOF |( JUNE}
13.77% N\ p N .

Fig.4. A sample of REOF vector Fig.5. Areas where the value of
loading pattern (REOF-1 in REOF vectors exceeds 0.6.
June). Contour interval is 0.1. (June)
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Table4. Same as Table3, except for July
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Fig.7. Mean 500mb geopotential height during 22-year period from 1963 to 1984
(June). Contour interval is 20m.
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Fig.8. Distribution of geopotential tendency with time coefficients of EOF
components for June, with negative regions shaded. Contour interval is
5m. Areas exceeding 95% local significance are indicated by hatching.
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Table5. Correlations among Indexes
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R S B B. B.
R - 0.517 | —0.507 | —0.378 0.325
S 0.517 — —0.599 | —0.185 0.735
B —0.507 | —0.599 - — —
B, | —0.378 | —0.185 — — —
B. 0.325 0.735 - - -
July
R S B B. B.
R — 0.105 0.595 0.240 | —0.704
S 0.105 — 0.073 | —0.095 | —0.132
B 0.595 0.073 — - -
B. 0.240 | —0.095 — — —
B. | —0.704 | —0.132 — - -
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