55 63 %465 2 W] 8 ¥ it Vol. 63, No. 2
2005 4 4 A ACTA METEOROLOGICA SINICA April 2005
1= =B} sl ZN\ = R I SH 1k o !

HZEHRINTARERERENH —THR
il
CEIN K2 REB2E2EBE, 22, 730000 H R 4 Ry B KA PO S AR 58 i s2 56 =, Jb 5T, 100081)
& W KEH FHEX

O [ Bl 2 B R BEWF 5 7 LASG. b5, 100029)

m =

T 1962~2001 £ HYE H & vl K BERE, 25 48 op B B 22 0 RUEEARMI IR K B IR 28 R4 . X9 T 20 d L B B AIR A0
ROEREK S AERT 8 A 2 EOF B8 ST A AN 2 (8] o R TR E 7Mr J5 i R 23 17 6 i RORUJE S T 2« AR L 8L
ERC RN T N I R AN BV 3 B L B S B & Vi S R e S L RO R 7B = R PSS i U R R S
T 2 2 AN SR T R B R 43 5 2R DA 3 TR i e R 2 4 TR R A A R X e T ) S 43 U =X IR I
UESE T Z e 25 MR R Sk . G5 R BN B R B 7 295 )9 S0 B BB A8 S IRt DR RUJBE S AR K A 3
ARREAT » HF HLBCA N [R] 5 2 XU 47 228 10 B 45 o i o i T R I S b 9 20 A 1 O O 5 DU 2 A B i —

I ROG Jry B 8 A o Oy AU T 58 T i S B 2, b s, 10008 1)

Ao S 5T T L Sl 20 B % WP RS B

1 5 5

TRZWF R v [ B e K S o0 A R B
H B s RIS CR AL RRAEY % . F R e b T
Dok 55 2K ARG AL S8 3 JE M 2 - b T7 B | o [ B A1 Rl
Jr B DA S T BRSPS
WK B o M A5 21 32 2 Rk ) 2 B3 TR K 2
A R AR B A2 A 0 B A 2 A B AR PR 2 A 8 T
AR TOTE R S K 3 A A8 2R A Y 1
AL . SEBRTIN Y 55 22 0 R WL K R OK S R
HT 21 A R T RORCBE AR A I A i e 4 A - R B
Hh I A I AR AR A L a0 L R RS T 2 AR
HEAEE . FI. ASCH e ZBIRANRE S
ARRAT R 7K B I 25 A8 AR AR AIE 25 %6 25 75 A Y RO
L

FRATHE 31t A A 2 A4 o DRORURE S R g R
86 DA DA R 2 T e bR 28 O I ABE 3 114 R 3R A R X
SO RN TR ORUBE R SRR R L 5E Al 4k

EOF A~ 17 - (9 18 5 % 2 o £ (PDF) Jf: ) 52 Jay &6
PORAE X SRR AT T &) 70 W9 B3 0 28 RS T AR A
[ B AN 249 2 P 0 R 23 19 B A & B (H A4S EOF
75 22 TTRRHE TE /0N o 1k — 25 1 I AH 2 1) 9 4k B0
AR H 0 B AN SORE A B e 4R A =3 (8] A AT R 2 )
RS T RAT T AR B AR A TR A R L TGk
it gt b 835 1w 4 PDE . i B € & 4t PDF
F8 Jm 0 A L s A7 A IR XE . PR TR AT 5 R R T R
EOF #12 [a] R 25 s 47 PDF Al 3t i B %
XL R FR K M ik R oyt E R X
I X 92 PR b5 PDF B J5y Sl AR R AR S X IE Y . AR SC
S AE 22 4 AR 25 18] Hp R AT RORURE 52 R 28 Ay 4] ik
By, A LA 5 ik AR 51 EOF [19/4~$i0k 0 55 4 23 18] 14
YRR A T RIS K I 2 AR FEAE R

2 P

SO R T R R AR B P 4R
A9 1962 45 1 A 1 H #2001 48 12 A 31 H 40 a %

*  YIRGI ] 2004 4F 6 A 8 H s B MCRE R IR] : 2004 45 9 A 27 H,
iE B TR A . K RE A AR 2 U A I TR 2 KRR S R K BF ST (HB2003c-4) 5 [ % A AR BF 4 3L 43 3 (40375025 F1 40135020)
TEH A AEZEA LT 1979 4E R A, BN F SR 1% 5B AF5E . E—mail: renhl@cma. gov. cn



2 39

AR %A« A2 ) Hp &) 2 O RUBE S i TR R A 0E — 2B

217

H AU I BERE . SR AR 2l FRATRE IR T
Forp iy 160 AR i & 3l A BT AR B0 B0 i T
1oy JEURI P JE PN il ol A D 3 A AR AN 3 20 IR L AR
SCRME T 101°E RUZR Y 134 G ul . BRI AR
Vi DX 20 R 5 LUK Oy A e i K o R TR
B PR AE AR AL BATTHUCREAE 5~9 H 153 d iE H
BORE.40 a AT 6120 ANFEAS A O Ik a5
MW IEH AR ZE H P E, W 7E 4
EOF P10 F i 43 #8632 3 20 d MKW
D8I B TR A 252 I A ]S T 10 d B Ay T L
AIE S W R RUJEE e W Y 1) 2= 4 AR AR AR Dy B L AR

SCERX 20 d 1 Gauss IR 38 3 80HE e LF20) .
W R DEATUE D A BRIC N UNF. 534k, 7698 17 TR 28
SIATEE AT BRSO T A bR MEARTE L B R
TH B A [) b X8 7K - 1 M 22 5

3 EOF 4 f#

A AR SR R R B EOF A7 28 i) 1 9 01
A7 080 R OBE S 38 3k R AR A T 9 4 BR84S
SR HM, FATH B X UNF F1 LF20 #E47 T
EOF 3 i (32 1) 45 50 3% W BT 25 ¢ AiE A X N7 1) 28 35
TE 28 eRCHT A 5 1

F 1 PAEUE EOF J7 22 STRRAY T 43 Ho Al B FUA 43 b (s 2 V0D
Table 1 Percentage and cumulate percentage variances (%) associated with EOF of two data
T FEMEEUNT  ndEEREELM_ REREBUN 20 EBERE
R4 EYANER did H )t FHEDIT B ERESI " ERESI
1 5.12 5.11 8.90 8.90 10 1. 85 30. 26 2.03 43.04
2 4.31 9.42 6.94 15. 84 11 1.71 31.97 1.98 45.01
3 3.72 13.13 6.04 21.88 12 1.62 33.59 1.76 46.78
4 3.35 16. 49 4.90 26.78 13 1. 60 35.19 1. 66 48. 44
5 2.75 19. 24 3.55 30. 33 14 1. 44 36.63 1.54 49. 99
6 2.56 21. 80 3.16 33.48 15 1. 38 38.01 1. 44 51.42
7 2.41 24.21 2.71 36.19 20 1.09 43.92 1.02 57.10
8 2.23 26. 44 2.54 38.73 25 0.91 8.734 0. 88 61.74
9 1.98 28.42 2.28 41.01 30 0.81 52.97 0.76 65.74

A LAE S AR TS EUE EOF J& I 1 75 22 43 A Al
Xt 4310 M SHCE E 4, 20 3 I D Y S 1R B
TALAE T IR 5 A8 PR R S N R] R = (R R
HORHRBUE LS B - FEAR 208 P i e S s L 5 HL

1A

50°N 4

40

30
N
0
v
20 /
F/Eﬁ
100 110 120 130 140°E
1

Fig. 1

20

Eb 160 A>3k 1) 45 S AH I 19 77 25 STk A T 42 55

Bl 125 T 20 d AR 38 38 % B4 1 |~ EOF
B FHE : EOF1 (& 1a) KA 1 AKIL A A4~
50 R A R s EOF2 (FE 1b) |1 32 B 4FAE

—5 ]
=
v
).08).04~ O
S M
& <
,r@ w/ip
100 110 120 130 140°E

20 o I 36 18 I H AR B0 P> EOF G5 28 1] b 2 0. 04)
Spacial patterns of EOF1 (a) and EOF2 (b) of the LF20(interval of contours is 0. 04)



218 %

/:L

Eihd 63 %

2z
¥

S VL UE A A6 R R B 9 0 = 0 m b
Rt . KPR S T g A T R K R A 22
S5 160 A ul AT MRS AR —F L H EOF2
W& A A . BT EOF 4 i % T i 23 36 [ 36 B 2
ARFHURE Y » PR AR SCALE T i T T EOF DR 42
B K AR A E2E B IR A RO K — EOF 1)
ELA 3 A FRAE

4 TR gy

HY T AH 2 (] AR A R 23 A S B ] AN B
STPE S T H REA HEB A T R OIR S A0 A A A R o
bR B (PDF) | 35 Sy AH 28 [8] o (19 43 BB 3 1 2% A o AH 43
MW JRATT B AE BT 30 A 1 R AR 2 AR A BR iy,
PR AL T ST b R Y A 4 B s e Y
PDF, 5% —J7 1 + A [ F = 2 5 18 9 B8 1« 20 o]
JEZ 4 PDF 1 Jm) i (B B AF7E — 2 RME . AT WL, R
FAAEHR 25 0] A4 11 PDF 05 0k S48 20 0 ZE 48 11
R AT AT R RS b B B 2 AR AR K 2R
R, AR S8 22 TF %) EOF A1 25 6] o i 4R 248 A AT
PDF i 11, B H X X 26 R TR LR o0t E 2
WAE X, (X SEFR _F 5 PDF B9 JR) 3Bt KA &% 1Y
4.1 REHH

RENTHERIAEF WA EWR R IZH

A HE b b R . FRATTET AR A AR A ] R
B B M AL 56 2R L 5 O T A A Xk 7 A bR A5 ok 2o
119328 IXRERR AT LAk JT A4 71 PDF (1 JRYE . 4 30 3
BT —Fh e et iy KB E R,

e et A, AT A B g i R RE RS (F
AR REA S, 24w 22 BV IR
BEAS, g i %k B AN BEAS A B HT m A F2 )
(PO W T 2526 K F R4 PC 3577 22 . BUE |
HRMEST G R R E R R 1
MIREAR GE oA SNR B0d8) X L om BUH 20, I
P ) A A B s ) 5 2 R P A B R B o e R
MR R EZE p AMETF risp ANF ro IFT A
W2 B NAESE. FERIAE, —
7 T 3 AL ) R0y A B [ A A O 2 ) A
SRR MR 5y — i, 22 g AE 5 A EOF [
AE, IR IR U 3G 0 AR A ) 2 H Sy 7R B 24y
R AR Z2 R e AR A 1 T 0 ek 2 e A
HEE D IR ZRHER B A k. L. e HEL
HREDRZERNEEZ BB, 2546 KK
g gL IRATR A & By 2239 40% 1) 8 4~ EOF £
FEAZS (8] BRS 4 i =0. 68 Fl r, =0. 20 B3 211 6
P RAE N FEWA, Z2AHTHREE.

2 20 d AR 8 RO TE A = TR Y 2 B AR R

Table 2 Information of rainfall regimes identified in 8-dimensional phase space of the LF20
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Fig. 2 Composite maps of the six rainfall regimes of the LF20
(a. northeastern China regime; b. Yellow River regime, c. Qinling-Huaihe regime;
d. Yangtze River with its south regime; e. South China regime; f. rainless regim;
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FURTHER STUDY ON IDENTIFYING ANOMALOUS LARGE-SCALE
RAINFALL REGIMES IN PHASE SPACE

Ren Hongli
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Abstract

Using a 40-year daily precipitation dataset including 134 stations from 1962 to 2001, the large-scale
distribution patterns of precipitation anomalies over China were investigated. In the phase space spanned
by the first 8 EOFs generated from the 20-day low-pass filtered data, the six rainfall regimes (RRs) were i-
dentified by applying a cluster analysis method, namely, the northeastern China regime, Yellow River re-
gime, Qinling-Huaihe regime, Yangtze River with its south regime, Southern China regime, and rainless
regime. Analyses show that the new RRs exhibit good persistence and evident physical sense, and excel-
lently represent both of countrywide and regional features, which also demonstrate the inhomogeneity of
multi-dimensional phase space. Furthermore, it is more important that the new RRs can describe intrasea-
sonal dynamic characteristics of large-scale rainfall anomalies, which is the most significant difference be-
tween the new RRs and the conventional season average rainfall patterns. On the other hand, the climatic
characteristics of daily distributions of the RRs events, as well as the 40-year panorama of the RRs occur-
ring were also investigated, which further document reasonableness and objectivity of the RRs with in-
traseasonal variability, and are likely to present more helpful information for short-range climate forecast,
compared with other previous classical rainfall patterns.

Key words: Phase space, Rainfall regime, Summer rainfall, Cluster analysis.



