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Fig.1 Heterogeneous correlation distributions for the first SVD modes of ( a) JJA 500 hPa height field over East Asia
and ( b) JJA precipitation field around Philippine Sea ( Values exceeding the 0.05 significance level are
shaded) and ( c) time series of the first PCs of 500 hPa height ( solid line) and precipitation ( dashed line)

SST

301



2020 3 43 2
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Fig.2 Regressed SST anomalies ( shaded areas; units: °C) and 850 hPa wind speed anomalies( arrows; units: m * s™') in ( a) pre—
ceding winter ( DJF) (b) preceding spring ( MAM) and ( ¢) concurrent summer( JJA) onto the interannual PJ index

( Only areas with the values exceeding the 0. 05 significance level are shown)

3 PJ (a) . (D) (¢) ( ;o immed’) (
0.05 )
Fig.3 Regressed precipitation anomalies ( shaded areas; units: mm * d™') in (a) preceding winter ( DJF) (b) preceding spring
(MAM) and (c¢) concurrent summer ( JJA) onto the interannual PJ index ( Areas with dashed line indicate the anomalies

passing significance test at 0. 05 level)
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Fig.4 Standardized PJ index ( More than 0.9 or less than

-0.9 is defined as anomalous year)
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Fig.5 Composite distributions of precipitation anomalies ( units: mm * d™') in ( a) negative PJ index years ( b) positive PJ index

years and ( c) the negative plus positive years ( Areas with dashed line indicate the anomalies passing significance test at

0. 05 level)
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Fig.6 Composite distributions of OLR anomalies (units: W * m ™) in (a) negative PJ index years (b) positive PJ index years

and ( ¢) the negative plus positive years ( Values exceeding the 0. 05 significance level are shaded)
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;(b) P (o)
Fig.7 Composite distributions of the preceding winte SST anomalies ( units: °C) in ( a) negative PJ index years (b) positive PJ

index years and ( ¢) the negative plus positive years ( Areas with isoline indicate the anomalies passing significance test at

0. 05 level)
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Fig.8 Composite distributions of the concurrent summer SST anomalies (units: °C) in ('a) negative PJ index years ('b) positive
PJ index years and ( ¢) the negative plus positive years ( Areas with isoline indicate the anomalies passing significance

test at 0. 05 level)
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Fig.9 Composite distributions of 500 hPa height anomalies ( units: gpm) in ( a) negative PJ index years (b) positive PJ index

years and ( ¢) the negative plus positive years ( Shaded areas indicate the anomalies passing significance test at 0. 05 level)

10 PJ 850 hPa ( ‘msT 0.05 ):(a)PJ
; (b) PJ ()
Fig.10 Composite distributions of 850 hPa wind speed anomalies ( arrows; units:m * s™') in (a) negative PJ index years (b)
positive PJ index years and ( ¢) the negative plus positive years ( Shaded areas indicate the anomalies passing signifi—

cance test at 0. 05 level)
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Fig.11 Difference distributions of simulated summer( JJA) (a d) 500 hPa height field ( units: gpm; Shaded areas indicate the
differences passing significance test at 0. 05 level) (b e) 850 hPa flow field( Shaded areas indicate the differences pass—
ing significance test at 0. 05 level) and (¢ f) East Asian precipitation field( units: mm * d™'; Areas with isoline indicate
the anomalies passing significance test at 0. 05 level) obtained from Indian Ocean (a b ¢) warm and (d e f) cold tests

and the control test results
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Asymmetric effect of Pacific-Japan teleconnection pattern on summer pre—
cipitation in middle and lower reaches of Yangtze River
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210044 China;

2School of Atmospheric Sciences Nanjing University of Information Science & Technology Nanjing 210044 China;

3 Zhongning County Meteorological Bureau Zhongwei 751200 China

Based on various oceanographic and atmospheric reanalysis data from 1979 to 2015 this paper analyzed a—
nomalous distribution characteristics of summer rainfall in the middle and lower reaches of the Yangtze River dur—
ing different phase years of PJ ( PacificJapan) teleconnection pattern and discussed possible causes of
asymmetric precipitation changes.Result shows that the asymmetry of anomalous precipitation distribution includes
asymmetric position and intensity.In the negative PJ phase year ( corresponding to the next year of El Nifio) pre—
cipitation in the middle and lower reaches of the Yangtze River increases significantly with two maximum precip—
itation centers located in the Changjiang-Huaihe River Basin and southern Japan.In the positive PJ phase year
( corresponding to the next year of La Nifia) precipitation decrease is not obvious in the middle and lower rea—
ches of the Yangize River.The previously winter SST anomalies closely relate to PJ teleconnection pattern are
similar to distribution characteristics of ENSO.It shows that during the negative PJ phase year positive SST anom—
alies in the eastern and central Pacific Indian Ocean and South China Sea are stronger than negative SST anoma-—
lies in the positive PJ phase year.In the negative PJ phase year warmer SST in Indian Ocean excites an abnormal
anticyclone over the Philippine Sea and an abnormal cyclone over the middle and lower reaches of the Yangtze
River.It is vice versa in the positive PJ phase year.In the negative PJ phase year the abnormal anticyclone over
the Philippine Sea and the abnormal cyclone over the middle and lower reaches of the Yangize River are stronger
than the abnormal cyclone over the Philippine Sea and the abnormal anticyclone over the middle and lower rea—
ches of the Yangtze River in the positive PJ phase year.It leads to the asymmetric response of precipitation posi—
tion and intensity anomalies in the middle and lower reaches of the Yangtze River.Based on the general circula—
tion model ECHAM4. 8 the sensitivity numerical simulation results show that even though the positive and nega—
tive SST anomalies over the Indian Ocean are equal the abnormal anticyclone over the Philippine Sea induced by
the positive SST anomalies in the Indian Ocean is obviously stronger than the abnormal cyclone excited by the
negative SST anomalies.It causes the increase degree of precipitation in the middle and lower reaches of the Yan-
gtze River in the negative PJ phase year greater than the decrease degree in the positive PJ] phase year.It is con—
firmed that the prediction skill of more summer precipitation in the middle and lower reaches of the Yangtze River

in the negative PJ phase year is higher than that of less summer precipitation in the positive PJ phase year.
Pacific-Japan teleconnection pattern; summer precipitation, asymmetry
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