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AVEE—SHHTRERBN—E=AKE
B AN B4 B B B At 3t 77 Ry ML BR R A
] - FEILHHEH S B W &8 TR FRE
AR -

MR EE— 2= ANERFBMLEIH I
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1949—-1995 Global Precipitable Water Anomaly Composite
(Type—1 : 1962,1957,1966,1969,1964,1969,1970,1983,1988,1950,1992)
(Type—2 : 1962,1963,1967,1971,1974,1976,1984)
(Type—7 : 1950,1955.1965,1972,1986,1980)
{Normal : 1949,1951,1963,1964,1956,1960,1961,1966,1964,1973,1976,1977,1978,1979,1980,1981,1982,1985,1987,1991,1993,1994,1995)

Type—-1 v.s. Normal , JFM( 0) , Shaded Area for 90% Confidence Level
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Type—2 v.s. Normal , JFM( 0) , Shaded Area for 90% Confidence Level
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Type—7 v.s. Normal , JFM( 0) , Shaded Area for 90% Confidence Level
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(a) EOF of NCEP Reanalysis Precipitable Water , JFM (1949-2001)
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40N - : C e (A R e N
35N 1 e * A R )]
BN -+ - e e e P S e
25N 4N\~ ! B N

20K -7 : J N 5

15N \ "

10N

1

EOF :

308 : : A 3
40F 60F 80F 100E 120F 140E 160W

Var. Percentage : 23.17
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(b)  EOF of NCEP Reanalysis Precipitable Water ,
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JFM (1949-2001)
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(c) EOF of NCEP Reanalysis Precipitable Water , JFM (1949-2001)
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(1) BREBE

B 4a BAERI—H) SST SREEETHE @ I5F
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HEBKSEAPENAEET 24 - (EREREK
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(2) 850 hPa @15
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FEHIILE 80°E FI 150°W Z RS » 7738 L 120°E
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RBEF ) LRI RRSEERTE » FaEEE T m L
HIERER - SR EREFREIER
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1949—-1995 Global Sea Surface Temperature Anomaly Composite
(Type—1 : 1952,1967,1968,1969,1964,1969,1970,1983,1988,1990,1992)
(Type—2 : 1962,1963,1967,1971,1974,1976,1984)
(Type—7 : 1950,1966,1966,1972,1986,1989)
(Normal : 1949,1951,1953,10864,1956,1960,1961,1966,1968,1973,1876,1977,1978,1979,1980,1981,1982,1985,1987,1991,1993,1994,19965)

Type—1 v.s. Normal , JFM( 0) , Shaded Area for 90% Confidence Level

(a)

(¢)

60 120E 180 120W 60W 0
Type—7 v.s. Normal , JFM( 0) , Shaded Area for 90% Confidence Level
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1949-1995 850hPa Wind Field and Streamfunction Anomaly Composite
(Type-1 : 1962,1957,1958,1959,1964,1969,1970,1983,1988,1990,1992)
(Type-2 : 1962,1963,1967,1971,1974,1976,1984)
(Type—? : 1960,1966,1965,1972,1986,1989)

(Normal : 1949,1951,1968,1954,1956,1960,1961,1966,1968,1973,1975,1977,1978,1979,1980,1881,1982,1985,1987,1991,1998, 1994,1895)

Type—1 v.s. Normal , JFM( 0) , 90% Confidence Level
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1949-1995 Global Mean Sea Level Pressure Composite
(Type—1 : 1852,1957,1968,1959,1964,1969,1970,1983,1988,1990,1992)
(Type-2 : 1962,1963,1967,1971,1974,1976,1984)
(Type—7 : 1960,1955,1965.1972,1986.1989)
(Normal : 1949,1951,1963,1954,1956,1960,1961,1966,19868,1973,1875,1977,1978,1979,1980,1981,1982,1985,1987,1991,1993. 1954,1995)

Type—1 v.s. Normal , JFM( 0) Shaded Area for 90% Confidence Level

(a)
Type-2 v.s. Normal , JFM( 0) , Sh.a.de Area for 907 Cc:)nf'idence Lev'el

(b)
Type-7 v.s. Normal , JEM( 0) , Shaded Area for 90% Confidence Level
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ABSTRACT

The 1920-95 grid precipitation over the land prepared by Dai et al. (1997) has been analyzed for
studying the relationship between Taiwan winter (January-March) rainfall and the interannual variations of
rainfal] patterns in the Asian-Australian monsoon region. We find that Taiwan rainfall is strongly correlated
with the rainfall over two areas: the west Pacific islands including Guam and northwest Australia. The
correlated patterns are supported by the EOF analysis of the precipitable water of the NCEP/NCAR
reanalysis data set. Three precipitation patterns, namely the Type-1, Type-2 and Type-7 are identified. Type-
1 corresponds to the wet condition over Taiwan but dry over the Philippine Sea and northwest Australia.
Type-2 has dry condition over Taiwan but wet over the other two areas. Type-7 is both Taiwan and northwest
Australia are dry but the Philippine Sea is wet. The composite SST and circulation patterns suggest that
Type-1 is a response to E]l Nifio. However, La Nifia is not the only influential factor bringing about the other
two rainfall patterns. Both patterns have more active convection over the Philippine Sea. If the active
convection is associated with deep troughs intruding from north Pacific to the South China Sea and
intensifying the cross equatorial flow, then northwest Australia tends to be wet. If the active convection over
the Philippine Sea is not associated with the deep troughs, then northwest Australia tends to be dry.

Based on the results of EOF analysis of the sea-level pressure over the Asian-Australian monsoon
region, it is suggested that the atmosphere is affected by the equatorial SST anomalies in two different time
scales of interannual and interdecadal scales. In the interdecadal time scale, the sea-level pressure over the
western Pacific and eastern Australia in the decade after 1977 became higher than the decade before 1977.
The increase in sea level pressure does not have clear impact on the occurrence frequency of the three
rainfall types. These findings support the conclusion that the Type-1 pattern results from El Nifio, while
neither Type-2 nor Type-7 is primarily caused by remote SST anomalies.

Key words: Taiwan winter precipitation, Taiwan precipitation and ENSO, Asian - Australian
Monsoon System



