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Abstract Southwest Western Australia (SWWA) locates in the southwest corner of Western Australia. Its capital,
Perth, is not only the political, economic, cultural, educational, and tourism center of Western Australia, but also
the wine region and wheat belt of Western Australia. The observed rainy season precipitation over SWWA has sig-
nificantly declined since the 1950s. The reduction in austral winter rainfall resulted in an even sharper fall in the
stream flow in southwestern Australia and heavily impacted the water resources in the state. Based on the observa-

tion data and reanalysis datasets in recent 6 decades, the variability and circulation features influencing the SWWA
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austral winter rainfall (SWR) are investigated. The impacts of the known modes, which may have impacts on the
Australian rainfall, El Nifio-Southern Oscillation (ENSO), Indian Ocean Dipole (I0D), ENSO Modoki (EM), and
Southern Hemisphere Annular Mode (SAM) on the SWR are analyzed. It is found that they all cannot explain the
long term rainfall variation of the SWR in neither early (May to July, MJ]) nor late (August to October, ASO) aus-
tral winter., Particularly, the reported significant inverse relationship between the SAM and SWR is caused by an ex-
treme year. Based on the investigation on rainfall distribution over SWWA, seasonal march of the circulation fea-
tures, dynamical and thermal structures of the atmospheric circulation, and thermal contrast between land and sea
over wider southwest Australia, the authors find that the circulation over SWWA shows strong seasonality, and ex-
hibits monsoonal characteristics, that is, alternate wet and dry seasons, seasonal reversal of prevailing winds, and
an evident land-sea thermal contrast. Taking account of these monsoonal characteristics, the authors propose the
concept of monsoon-like southwest Australian circulation (SWAC), and discuss the relationship between the SWAC

and the SWR. The result indicates that the variability of SWAC contributes to the variation of SWR, whose weake-

ning is a possible reason for the SWR decreasing.
Key words
Mode, Indian Ocean dipole
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Fig. 1

The composite differences of the rainfall distribution in Australia between the high and low Nifio 3 index years during (a, c, e) early

winter and (b, d, f) late winter (units; mm/month): (a, b) 1948 -1978; (c, d) 1979 —2006; (e, f) 1948 = 2006. The shaded areas indi-

cate the differences are significant at the 0. 05 level
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Fig. 2 As in Fig. 1, but for the composite differences between the high and low Indian Ocean dipole index (1I0DD) years
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Fig. 3 As in Fig. 1, but for the composite differences between the high and low ENSO Modoki index (EMI) years
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(minimum SAMI in 1964) is not included in the linear fitting shown by the red line, but is included in the linear fit for the negative SAM
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&2 SAMI, SAMI_EOF, SAML_V, SAMI_M 5 SWR 7£ JJA B EREUIEX R EA R 1964 F T ZE SX MRS M AT ERN

tbx (ESH)

Table 2 Simultaneous correlation coefficients and the ratio of covariance in 1964 to the total covariance in the corresponding peri-
od (in parentheses) between the SWR and each of the SAMI, SAMI_EOF, SAMI M, and SAMI_V

—1964 4F —1963 4F 1964 4F— 1965 4FE— AT B
SAMI &. SWR —0.50(83%) —0. 11 —0.44(73%) —0.17 —0.41(47%)
SAMI_EOF &. SWR —0.39092%) —0.02 —0.44(70%) —0.19 —0.39(43%)
SAMI_V & SWR —0.65(73%) —0. 30 —0. 28(87%) —0. 04 —0.28(68%)
SAMI_M &. SWR —0.71(90%) 0.08 —0.46(73%) —0.17 —0.45(64%)
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