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Relationships Between Precipitation Anomaly over the Middle and Lower
Reaches of the Changjiang River in Summer and Several Forcing Factors

WEI Feng-Ying

Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract The interdecadal components and the interannual components of the precipitation over the middle and low-
er reaches of the Changjiang River in summer and forcing factors, such as the relative sunspot, earth’s rotation
speed, sea surface temperature in the equatorial eastern Pacific and arctic oscillation during 1905 - 2000, are separa-
ted by using the third splines firstly and then the characteristics of interdecadal variation are analyzed. By using the
method of 30-year moving correlation, the temporal variation of relationships between the precipitation and the fac-
tors is studied. In addition, the effect of the potential structure of factors with interdecadal scale and interannual
scale on the precipitation anomaly is analyzed by the rotated principal component analysis. The results show that the
variation trends of the interdecadal scale of the precipitation over the middle and lower reaches of the Changjiang
River in summer and the above factors are all obvious and the relationships between the precipitation and the factors
are generally unstable, which the phase of correlation coefficients with temporal change were significant, even the
signs of phase have changed. The precipitation anomaly in the middle and lower reaches of Changjiang River in sum-
mer is influenced by two kinds of potential factor structures that are composed of factors with interdecadal scales and
interannual scales respectively. In the former the contribution of the interdecadal change of the relative sunspot,

earth’s rotation speed and arctic oscillation is greater to the abnormal precipitation, in which the action of the sun-
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spot is the most significant. The influence of factors with the interdecadal scale on the precipitation anomaly have got

a raise after the 1940s. In the latter the contributions of the interannual change of sea surface temperature in the e-

quatorial eastern pacific in the previous autumn and present summer and arctic oscillation in the previous winter and

spring are greater.

Key words precipitation in the middle and lower reaches of the Changjiang River in summer, moving correlation,

factors with interdecadal scale, factors with interannual scale, potential structure of factors
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Fig. 2 Interdecadal change of precipitation over the middle and lower reaches of the Changjiang River in summer and factors: (a) R; (b)

RSN; (¢) ERS; (d) SSTI in winter; (e) AQO in winter
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Fig. 3 The 30-year running correlation coefficients. Solid line: correlation between R and ERS, dotted line: correlation between R and

RSN, straight lines: significance level ¢=0. 10
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Table 2  Loading variances and common variances for the

first two common factors

N A ILH T4 Common factor
Scale variable 11 13 h?
RSN-ND 0.98 0. 00 0.98
ERS-ND 0.98 0. 00 0.98
SSTI-ND 0. 65 0.19 0. 84
AO-ND 1. 00 0. 00 1. 00
RSN-NJ 0. 00 0.14 0.14
ERS-NJ 0.19 0. 04 0.23
SSTI-QNJ 0. 00 1. 00 1. 00
SSTI-DNJ 0. 00 0. 56 0. 56
SSTI-CNJ 0. 00 0.03 0.03
SSTI-XNJ 0. 00 0. 81 0. 81
AO-QNJ 0. 96 0. 00 0. 96
AO-DNJ 0.12 0. 88 1. 00
AO-CNJ 0. 00 0.58 0.58
AO-XNJ 0. 81 0.15 0. 96
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Fig. 5 The scores of the first two common factors during 1905 - 2000; (a) The first common factor; (b) the second common factor
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