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Abstract; The empirical mode decomposition (EMD) method has the advantage of dealing with the nonlin-
ear and nonstationary data, making them linearized and stationary. So EMD is adopted to analyze the pre-
cipitation data based on the multi-time scale viewpoint, and the relatively simple semi-period signal with
different oscillations are decomposed from the complex nonstationary and nonlinear signal. Then the char-
acteristic intrinsic mode functions (IMFs) are chosen to construct the regression ensemble prediction model
(REPM), which is based on the mean generation regression (MGR) method, the mean generation correla-
tion (MGC) method, the rhythm fitting error (RFE) method and the fitting error (FE) method. The re-
sults show that the average score of the Ps and the same symbol ratio (SSR) are 68—73 and 50% —58%,
respectively, among the four kinds of single models during rainy period in Guangdong for the recent 10
years. However, in the REPM, the average Ps and SSR scores have reached 79. 8 and 68. 8%, respective-

ly. increasing 10 scores and 10% or so compared with one of the four kinds of single models. Meanwhile,
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if the SST signals in tropical East Pacific in the previous winter are coupled into the REPM, the Ps and

SSR scores have improved, but the SSR scores, 3.1% higher than the former. Therefore, both the multi-

time scale information extracting from the meteorological elements and the ensemble model construction

can improve the accuracy of short-term climate prediction.

Key words: multi-time scale, empirical mode decomposition (EMD), regression ensemble prediction model
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Table 1 The Ps score of Guangdong precipitation
from April to September during 2002—2011 based on

the multi-time sacle prediction model from EMD

B AR HAERE #E wlgwE BEEER

2002 69.2 72.3 68.3 69.8 80.2
2003 72.8 74.4 68.0 76. 6 85.3
2004 70.0 74.1 71.0 67.8 78.3
2005 74.4 72.8 70. 2 70.5 81.3
2006 72.1 72.2 62.2 76.7 78. 4
2007 70.9 73.8 70.3 71.4 80.7
2008 74.5 71.9 67.0 72.4 77.9
2009 57.4 67.1 69.5 64.7 77.9
2010 66. 4 73.8 72.2 70. 9 78.1
2011 74.1 76.7 64. 4 70.9 80.3
-1 70.2 72.9 68.3 71.2 79.8
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Table 2 The anomaly sign consistency rate between
the hindcast and the observed precipitation in Guangdong
from April to September during 2002—2011 based on the

multi-time sacle prediction model from EMD (unit: %)

B WAMR LR #E wlgwE BIHER

2002 46.5 50.0 47.7 45.3 67.4
2003 55.8 55.8 44.2 61.6 70.9
2004 52.3 59.3 55.8 47.7 65.1
2005 59.3 53.5 51.2 53.5 69. 8
2006 66. 3 66. 3 46.5 68.6 72.1
2007 51.2 52.3 48.8 50.0 66.3
2008 68. 6 61.6 52.3 67.4 69.8
2009 38.4 50.0 52.3 44,2 66.3
2010 45.3 53.5 53.5 51.2 61.6
2011 69. 8 74.4 52.3 60. 5 79.1
-5 55.3 57.7 50.5 55 68.8
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Table 3 The ensemble model regression
coefficients for precipitation at five stations of

Guangdong from April to September

ﬁ‘ﬁﬁ ap a) az as ay

FH —1.7 0.41 0.0 0.98 —0.65
7 M 16.5 —1.71 2.57 0.58 —1.06
e —22.1 0.28 —2.74 0.71 1.19
= —0.2 0.0 1. 00 0.55 —0.80
il —5.2 0.18 0.0 —0.47 —0.42




LR

WA I 55 < B T 25 I ] RUBE Y (11 0 4 g 500 A6 7 1187

G (AR B A5 T A7 R L g B (2 H KA
) AR b T Bl A AR, RLTR O R K R i, B
2002—2011 4F 86 A~ G Ul 10 47 4 Ffr 5 75 00 455 74
ONCIE =R AW WO DI ' b7 o R 3 B S v S IR |
HARE R 3HINHAERE S DB avsarsaras M
a, BNEZRE AT LA AR ) 16 6 b 500 2o 7 v 45
o F90 000 A 78 2 25 R [l B VE R SR S LS

Xof [l U9 4 B J i 10 4R T 7R TR BE A7 1R] 4
(VR 2) T LA S 105 52 B RICR B AR 7 4%
BN A A Ps Y2 197 S48 B THF] 79,8 43 B
B — BRI A 3 A BRI T 6.9 4L BEK
PR S-255 7] 5 - 68. 8 %6 . %5 A T A 75 4
T 10% Lh b # R R K R B (] A S A R (5%
W), H Ps PF 43 F IR 5 2897 73 43 3% 1 10 43 A
1096 A 1o bt BH T Ji 4y B ASE AR 1) B B T000 e A 4
v A S K-

100
50
20

—20
—50
—100

100
50
20

—20
—50
—100

100
50
20
0
PS5y s 72.0% 20
—50
—100

HE— 25 73 i 4% 0N AR R A S J) S AR D
2012 AETRI R 4], %F ) 7R 86 il [ K kAT EMD 45 fift
Ja s BEBURFAE IMF 734 70 515k F 2 AR A OG0k 3 2R
[ U132 B DL R 22 0 ML 1R 22 T g A A6 Y
Fr o AR BN 3 Fron 45 R SEOLI o A A )T AR A
R 73 W K Al 2 o % B T 00 A6 78 1o g 00 I 7K i
DHE S Ps PROME 67. 4~T74. 2 p Z 6] XX
A b BN J5 % R AT [l U L A5 B A T £ 2R 5 5
DLt NI Ps W AE 77. 2 73 Al DL L 91U
A IR HG At P — T 00 A5 8 A 45 (8] 3 A1 B 2% 114 S50
A B — T AR A

3 AR ) AR TR R K 1 52 i K%
H 5 P57 5 W R

IR IFIIA B 48 TR 2 8245 5 L (%

100
50
20

—20
=50
—100

100
50
20

—20
Psif5y: 71.04 —50
—100

PstEsy: 77.24) —50

B3 2012 AFTRM ) AR W 7K T0UIM 52 00 % 4% 10 45
(@M (DBEME, (OB AR T, (OB FEBEIREE, (o BERE, (D RIAEK

Fig. 3 The precipitation observation (a) and prediction results from the methods

of mean generation correlation (b), mean generation regression (c) ,

rhythm fitting error (d), fitting error (e) and regression ensemble ()
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Table 4 The comparison between the prediction from
SST signal of previons winter and the results with the SST

coupled into the precipitation ensemble prediction model

P BT SST i 7 £ 51 +SST 4 i,
[fl5 %/ % Ps il 5%/ % Ps
2002 32.6 61.0 70.9 82.3
2003 70.9 79.5 66.3 79.3
2004 80. 2 79.0 62.8 74.0
2005 27.9 60.7 70.9 79.7
2006 30. 2 54.3 83.7 84. 8
2007 50.0 70.0 75.6 82.4
2008 10.5 38.8 83.7 80.7
2009 68.6 77.0 70.9 80.5
2010 69.8 80. 1 65.1 80. 3
2011 87.2 82.1 68. 8 75.1
S 52.8 68.3 71.9 79.9
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