0577-6619/2010/68(6)-0908-17 Acta Meteorologica Sinica S R¥R

SVD 8 mBBE K F T 5 EFE RT3
hmEE S E/KATRER M

kEZH' EREN AEHC EFEH@
ZHANG Pengbo'* GUAN Zhaoyong SUN Mina'® CAO Shuya'"*

AU B TR AR R ER IR HH MM S % RUR 2 2 B 1 50 210044

ARG AL, 210009

KHM AR K 300074

LHEAGE A .210008

Key Laboratory of Meteorological Disaster of Ministry of Education ,College of Atmospheric Sciences, NUIST,
Nanjing 210044, China

2. Nanjing Meteorological Bureau, Nanjing 210009, China

3. Tianjin Meteorological Bureau , Tianjin 300074, China

4. Jiangsu Meteorological Observatory, Nanjing 210008, China
2008-11-03 W Hi »2009-10-08 B[l

Zhang Pengbo, Guan Zhaoyong,Sun Mina, Cao Shuya. 2010. Possible impacts of the interannual variability of the Australian high

on summertime rainfall in China as revealed by the SVD analysis. Acta Meteorologica Sinica, 68(6) :908-917

Abstract The Australian high as an important circulation member of the East Asian summer monsoon system has significant impacts
on the summertime climate of China. By using the sea level pressure data from the NCEP/NCAR reanalysis data and the monthly mean
data of rainfall at 107 stations in China, the relationships between the interannual variability of the Australian high and summer precipi-
tation in China have been studied with the singular value decomposition (SVD) and regression methods. The time series of the coeffi-
cient for the first mode of the singular vector (SVD1) is found to be very highly correlated with the Australian high index (correlation:
0.98), in agreement with the results in many other studies, showing that the SVD1 is able to well depict the variations of the Austral-
ian high. The first mode displays the close relationship between the interannual variability of Australian high and summer precipitation
in the regions south of the Yangtze River. When the Australian high is stronger (weaker) than normal, summer precipitation in regions
south of the Yangtze River will be significantly more (less) than normal. The Australia high influences summer precipitation in China
via changing both the zonal and the cross-equatorial flows in the equatorial region and via a way like the wave train P-J. When the Aus-
tralian high is stronger than normal, the location of the west Pacific subtropical high seems to be more southern and western than nor-
mal, inducing the intensification of the cross equatorial flow at 105°E, which transports ample water vapor northeastward to the regions
south of the Yangtze River and thus enhances rainfall there. When the Australian high is weaker than normal, the scenario is opposite.
Negative SSTA in the regions around Indonesia and intertropical convergence zone during strong (weak) Australia high pressure years
will cause anomalous divergence (convergence) in the lower troposphere, including the anomalous anti-cyclonic (cyclonic) circulation in
both the southern Australia and the northwest Pacific. Simultaneously. the anomalous convergence (divergence) is also induced in the
regions south of the Yangtze River, resulting in the anomalous ascent (decent) of air, which eventually facilitates more (less) rainfall in
the regions south of China in boreal summer.
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Table 1 The statistics on the first 4 modes as decomposed via the SVD for the SLP and the

precipitation before and after having ENSO signals removed by the regression method
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Fig.1 Correlations of the SVD1 for the SLP (a,c), and for the precipitation (b,d). In Figs. (¢) and (d),
data have been preprocessed by removing the ENSO signal using the regression method
before plotting. Shades in Figs. (a) and (c¢) denote the climatological mean SLP with values
bigger than 1020 hPa whereas in (b) and (d) the values are larger than 0. 3
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Fig.2 Time series of the coefficients of the SVDI1 for the SLP (solid line, with solid circle) and the precipitation (dotted
with open circle), and the normalized time series of the Australian high index (dashed with square). In Fig. 2b, data have
been preprocessed by removing the ENSO signal using the regression method. R is for the correlation coefficient between
the coefficient series of SLP singular vector and the normalized time series of Australian high index, whereas R, is for the
correlation between the time coefficient series of SLP singular vector and the time coefficient series of precipitation for the SVD1
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Fig. 3 Composite difference fields of precipitations in China between strong Australian high years

and weak Australian high years as identified by the series of time coefficients of SVDI1 for the SLP.

In (b), data have been preprocessed by removing the ENSO signal using the regression method

(The areas with the values significant at the 0.9 confidence level are shaded. Units are in mm/month)
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Fig. 4 Composite differences of JJA-averaged quantities between strong Australian high years and weak ones
over the period 1958 — 2006. In Fig. 4 (a) and (b) are for stream lines at 850 hPa with dark shades for the areas
where both the u and v components are significant at the 0.9 confidence level, and with light shades
for the areas where either u or v is significant at the 0.9 confidence level. In Fig. 4 (¢) and (d) are the
geopotential height at 500 hPa (units;gpm) with shades for values significant at the 0.9 confidence level. The
right panels are plotted from data which have been preprocessed by removing the ENSO signal using the
regression method. In Fig. 4 (e) and (f) are the vertical circulations averaged over 100—120°E with dark
shades for the areas where both the w and v components are significant at the 0.9 confidence level,

and with light shades for the areas where either w or v is significant at the 0.9 confidence level.
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