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Abstract Using the NCEP/NCAR (National Centers for Environmental Prediction / National Center for Atmos-
pheric Research) monthly reanalysis data, OLR (Outgoing Long-wave Radiation) data and monthly precipitation da-
ta of 160 stations from 1979 to 2001, the relationship between the summer tropical convection over the western Pa-
cific and the precipitation in the middle - lower reaches of the Yangtze River is studied. Enlightened by the distribu-
tion of correlation coefficients between summer rainfall in the middle — lower reaches of the Yangtze River and OLR
over the East Asia - the western Pacific region from 1979 to 2001, summer rainfall index (I.4,) is defined as the av-
eraged precipitation over 17 stations in the middle - lower reaches of the Yangtze River, summer tropical convective
index (Ior) is defined as the regional averaged OLR over the region (10°N - 20°N, 120°E - 150°E) over the western
Pacific. The years with greater I r anomalies (weak convection) , like 1980, 1983, 1993, 1996 and 1998, and the
years with less Io g anomalies (strong convection) , like 1981, 1984, 1985, 1999, 2000 and 2001 are chosen to com-
pose geopotential height and wind fields at 500 hPa and 850 hPa levels respectively. In order to highlight the differ-
ences in the associations of convection, the relationship between Ior and the western Pacific subtropical high (WP-
SH) indices and the relationship between Ioig and the East Asian remote connection indices (Igarc s defined based on

the correlation coefficients between Iyr and 500 hPa geopotential height over the East Asia region from 1979 to
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2001) are studied. The results show that tropical convection over the northwestern Pacific has a close positive rela-
tion with summer precipitation over the middle — lower reaches of the Yangtze River. If the summer tropical convec-
tion is stronger, WPSH would expand greatly and extend westward remarkably over the subtropical western Pacific;
if westerlies is weaker at the northwestern edge of the WPSH, the summer precipitation in the middle - lower rea-
ches of the Yangtze River would be less; when the summer tropical convection is weaker, WPSH would occupy less
area and contract eastward remarkably over the subtropical western Pacific, resulting in stronger westerlies at the
northwestern edge of the WPSH and more summer precipitation over the middle - lower reaches of the Yangtze Riv-
er. Ridge of WPSH shows a significant change in the north — south direction but its northern border does not.
Therefore, the WPSH serves as an important bridge between tropical convection and summer precipitation in the middle —
lower reaches of the Yangtze River. The anomalous WPSH can cause the anomalies of East Asia summer monsoon, thus
leading to the anomalies of summer rainfall in the middle — lower reaches of the Yangtze River. In addition, the differences
in composite geopotential height and wind fields at 500 hPa or 850 hPa show that tropical convection inspires Rossby wave
propagating from the tropics to high latitudes (i. e. East Asian teleconnection type). The spacial structure of the anomaly is

closely related to tropical convection over the eastern Pacific and the summer precipitation anomaly over the middle — lower

reaches of the Yangtze River.
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Fig. 1 The distribution of correlation coefficients between summer precipitation in the Yangtze River valley and OLR over the East Asia -

the western Pacific region from 1979 to 2001 (Areas with confidence level of 95% by #-test are shaded)
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Fig. 2 Annual variations of anomalies of summer tropical convective index Ioir and summer precipitation index I, in the Yangtze River valley
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Tabel 1 Statistic characteristics of subtropical high indices and summer precipitation in the Yangtze River valley in different years

of the tropical convective indices anomalies

iR G Fidmss)  Large (weak convection) M/ G FifmaR)  Small (Strong convection)
Toir 1980 1983 1993 1996 1998 1981 1984 1985 1999 2000 2001
4k Ridge line (°N) 22.3 20.3 22.3 23.3 23.3 24.7 24.3 27.0 28.0 27.3 26.3
Jt 5t North boundary(°N) 30.3 29.0 28.3 28.3 29.7 30.3 29.3 32.0 32.7 31.3 30.3
TR (B8 25) Acreage (grid point) 28, 3 31.0 32.0 25.7 40. 0 21.3 9.0 17.0 12.0 9.3 11.0
PGfft Western extension(’E) 109.7  105.0  105.0  106.7 98.3  120.3  144.0  132.0 1350  133.3 120
Fé7K Rainfall/ mm 775.1  661.6  688.3  704.8 778.8  307.7  511.8  369.8  839.5  481.4  495.6
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Tabel 2 Correlation coefficients between tropical convective indices, subtropical high indices and summer precipitation in the Yan-

gtze River valley

Al 385 Subropical high indices

HERIGH
Ridge line index

JestHEE

North boundary index

TR AL

Acreage index

[ERLE 5

Western extension index

Rk AR %L

Precipitation index

LTS/

Correlation coefficients

—0.68 —0. 30

0.74 —0.76 0. 54
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Fig. 5 The distribution of correlation coefficients between summer tropical convective indices and 500 hPa height over the East Asia region
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Table3  Correlation coefficients between tropical convective
indices, East Asian remote connection indices and three differ-

ent regional indices

Teap Ic Ip I
Tor 0.83* 0. 88* —0.56"% 0. 33
Teap 0.81* —0.67" 0. 65"
Ic —0. 39 0. 34
Iy —0. 04

x Fenamad 99 % iy B R

% indicates the correlation is significant at 99% level
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