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Table 1 Percentage and cumulate percentage variances (%) associated with EOF of every data from June to Augest
UNF LF10 LF20
EOF
1 4.14 4. 14 7.20 7.20 7.96 7.96
2 3.50 7. 64 5.63 12.83 6.23 14. 19
3 2. 80 10. 44 4.31 17. 14 4.88 19. 07
4 2.70 13.15 3.87 21.01 4.11 23.17
5 2.35 15. 50 3.11 24.12 3.24 26.42
10 1.64 24.85 1.93 35.61 2.06 38.26
15 1.25 31.72 1.42 43.41 1.48 46. 56
20 1.01 37.30 1.02 49.22 1.10 52.69
25 0.87 41.91 0. 86 53. 86 0.89 57. 61
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Table 2 Regional information of the rainfall regimes 2.27 d,
identified in 2 dimensional phase space 5d
of the LF10 data )
PC1 pPC2
1 NYR [0.4, 1.5] [0.5, 1.5] ,
2 NHR [0.6, 1.8] [= 0.4, 0.4] 7 6 ( 3),
3 BYH [0.2, 1.3] [-1.5-0.5] ” 0. 05
4 YRB [- 1.1, 0.0] [-1.6,-0.6]
5 SYR [- 1.5, - 0.4] [- 0.5, 0.5] ’
6 sC [-1.3,- 0.2 [0.6, 1.6]

NYR (NorthofYellow River regime)
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Fig.3 Composite maps of the rainfall regimes identified in 2- dimensional phase space of the LF10 data

(a. NYR regime, b. NHR regime, c. BYH regime, d. YRB regime, e. SYR regime, f. SC regime;

T he dark and light shadings indicate significant at the 95% confidence level of u— test)

3 LF10
Table 3 Information of the rainfall regimes identified in 2 dimensional phase space of the LF10 data
(d)
1 2 3 4 5 6 78 9 210
NYR 296 121 44 32 20 13 1 0 3 0 1 2.45
NHR 336 158 74 41 17 11 10 1 3 1 0 0 2.13
BYH 248 120 50 37 15 12 5 1 0 0 0 0 2.07
YRB 241 124 57 37 19 4 5 2 0 0 0 0 1.94
SYR 400 163 63 42 30 8 5 3 2 0 2 2.45
SC 271 104 26 36 21 12 3 1 0 3 0 2.61
1792 790 314 225 122 60 37 13 7 6 3 3 2.27
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Table5 Thesame as Table 3, but for the LF20 data
(d)
1 2 3 4 5 6 7 8 9 210
NYR 442 101 16 18 19 16 10 2 4 4 2 10 4.38
NHR 440 93 15 17 9 15 7 5 6 7 3 9 4.73
BYH 313 78 13 19 14 10 9 2 3 3 0 5 4.01
SYR 449 105 19 20 18 12 8 9 4 4 3 8 4.28
SC 238 65 17 10 12 10 1 4 4 3 1 3 3. 66
1882 442 80 84 72 63 35 22 21 21 9 35 4.21
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Abstract

In order to overcome the limitation of traditional rainfall patterns in reflecting intraseasonal variation, new
anomalous largescale rainfall regimes are identified in this paper, by introducing the phase space in terms of a dy-
namical point of view, and estimating probability density functions in the phase plane spanned by the first two
EOFs, as well as examining local maximum regions. The analysises show that the new rainfall regimes repro-
duce not only the three kinds of traditional rainfall patterns and the others, but also describe the intraseasonal
features of anomalous precipitation distributions, which evidently can use the daily precipitation anomalies irr
volving the very important low-frequency components in short-term climate forecasts. On the other hand, the
rainfall regimes from the 10-day and 20-day low-pass filter data, respectively, are approximately accordant,
though there exist also some obvious differences between them such as the characters of classification, duration,
and intraseasonal distribution, which exhibits the distinct contributions of the two low-frequency scales to raimr
fall regimes.

Furthermore, in the present paper, the climatological distributions of rainfall regimes are in certain agree
ment with usual monsoon rainbelts in the flooding seasons, and the formation mechanism of rainfall regimes are
closely associated with the corresponding summer monsoon anomalies. By investigating the visual and intuitional
problems of 2-dimension phase plane, it is verified not only the rationality and feasibility of identifying large scale
anomalous rainfall regimes in the EOF phase space, but also presented the evidences of identifying rainfall
regimes in multt dimensional phase space.

Key words: Phase space, Precipitation, Rainfall regime, EOF, Probability density function.



