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Spatial and Temporal Distribution Characteristics of Summer Precipitation

in the Monsoon Region of Eastern China
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Abstract: EOF method was applied to analyze the summer precipitation field ( June August) in the monsoon region of eastern
China. T hree main spatial distribution types of precipitation w ere obtained, including the even distribution of flood and drought
type, flood (drought) in the north and south while drought (flood) in the center type, and flood ( drought) in the south while
drought (flood) inthe north type. T he Manm Kendall test and power spectrum analysis were used to analyze the temporal char
acteristics of each above type of spatial distribution. T he results showed that (1) no mutations are det ected for the first and sec
ond time coefficients but there is a mutation for the third time coefficient. The mutation occurred in the early 1970s with the
type of spatial distribution varying from“ southern drought and northern flood” to the opposite; and (2) a cycle of 50 years ex
ists in the first time coefficient, a cyce of two years in the second time coefficient, and two cycles with a main cycde of 50 years
and a subr cycle of 2 to 3 years in the third time coefficient. The correlation analysis between monsoon indices and time coeffr
cients showed that there are positive correlations between the second time coefficients and monsoon indices of East Asia and
South China Sea, which indicated the intensity of monsoon on summer precipitation.
Key words: Eastern monsoon region; summer precipitation; temporal and spatial distribution; EOF; Manm Kendall test; power
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Table I The characteristic values corresponding to the first five eigenvectors and their variance contribution rates
RHAE ) B xl x2 %3 x4 x5
FRIEAE 2032 136 399 31 463 799 21 758 529 14 928 368 12 866 556
Ti ZETTRRA (%) 90. 63 1. 40 0.97 0.67 0.57
B ZE TR (%) 90. 63 92.03 93. 00 93.67 94.24
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Fig.2 The spatial distribution of the first three eigenvectors
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Fig.3 Time coefficients and their 10-year moving average curves
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Fig. 4 The M anir Kendall mutation test curves of time coefficients
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Fig. 5 The power spectrum analysis of the first three time coefficients
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Fig. 6 Comparison of three monsoon indices and three time coeffidents
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Table 2 Comelation coefficients between EA M1, SAMI,SCSM 1, EOF 1
time series ( T'1), EOF2 time series ( 7'2) , and EOF3 time series (T 3)

EAM SAMI  SCSM 1 T1 T2 T3
EAMI 1. 000
SAMI 0. 228 1. 000
SCSMI 0.722**  0.241 1. 000
Tl -0.211 0.162 - 0.234 1.000
72 0.461** 0.112 0.277° - 0.003 1.000
T3 -0.101 - 0.130 - 0.040 0.473** 0.000 1.000
* Correlation is significant at the 0. 05 level. “* Correlation & significant at
the 0. 01 level.
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