58 10 2009 10 Vol.58 No.10 October 2009

1000-3290/2009/58 10 /7359-09 ACTA PHYSICA SINICA ©2009 Chin. Phys. Soc.
*
1 12+ 1
1 730000
2 100081
2008 12 16 2000 2 10
FACEPC
.25
ENSO
FACEPC

PACC 9260X 9260Y

18—20

21—24

8—11 12 13

14 15 16 17 2

NCC

* GYHY200806005 40805028 40675039 40575036
2006BAC02B04

T .E-mail renhl @ cma. gov. cn



7360

58

25

CGCM T63L16
L30T63
8 00
NCEP/NCAR
NCC 1
5
48
11 . CGCM 1983—2007
25 5 6—8
. ERSST
. 25
500 hPa
CMAP NCEP/ NCAR
500 hPa
NCC
3.
3.1.
%% +L ¢ =0
b x 1y = ¢ x 1
¢ xt x 1
L ¢
. L o >t
¢ P
¢ .
%ﬁf+ L ¢ =FE ¢ 2
E
2
¢
T =g+ 0. ¢
2
%f—+ L¢ =E¢

E
E(/) 18
%%+L(/):%%+Lgﬁ 4
E Q.
Pg, =P g, +P g, -P ¢, 5
5
E‘zzj _P(IZ]
5

pMM ‘/’0 = Pyy (/’o + Pyy ‘ﬁj - Pyy Sﬁj 6

pSM o = Py o + Pgy &j - Py, gﬁj T

FACE

20

3.2.

26

CGCM

FACEPC

20 1983—2002
EOF
A, K=20



7361

10
CGCM 48 Ne =48
Fy J
1}
A F
_ 1 &
A = K ; A, 8
FooLlsy 9
7 Ne—
o1 ok
R
ol = 1 ii F.._ F .2 10 60N 1
""" Nex K= =~ 1 j .
= BO™N -
2 N 12 40°N
o = > A -4 11
k=1 307N A
R =o0,/0y 12 207N A
10°N A
EQ -
10°8 . . . ; ; .
40°E 80°H 120" E 160" E
R — T T T e —
1 2 3 4 5 6
1 CGCM EOF
a b 500 hPa
27
1 8§ — 12 CGCM 4.
2x%x2
500 hPa EOF 4.1,
500 hPa Barnett Preisendorfer %
700 hPa
1000—700 hPa
1
1 CGCM
1 1] n



7362 58

~ 75°E—135°E 20°N—55°N .

10°
4.3.
2
SPEC
.FACEPC TCC
FACEPC  SPEC
FACEPC
SST
1
0 ENSO
3 SST
4.2.
FACEPC
1 25
500 hPa 2 8 — 12
500 hPa
2%x?2
3
4 SST
32 5
7
18—20
032 (L3R 049
SPEC 6
2 TCC
0.32 0.38 0.49 90% 95% 99% t
0.2. a SPEC b FACEPC
TCC ACC 1
MSSS  FACEPC 25 ACC SPEC
SPEC . SPEC FACEPC .SPEC

. 25 ACC FACEPC 3
40°E—180°E 10°S—65°N . 25


Absent Image
File: 0


7363

10
ACC -0.08 0.19 0.27. FACEPC
0.1
1 99 %
25 FACEPC SPEC 99 %
23 14 15 . 1b
N% 56% 60% . FACEPC
1 2 ACC 1
FACEPC
APE—I80PE 75°E—135°F  105°E—120°F
10°S—65°N  20°N—S5°N  20°N—45°N -
SPEC ~0.08 ~0.01 ~0.08 . "
FACEPC 0.19 0.04 0.02 55 0-6 ¢
Q
ACCpagppe — ACCspic 0.27 0.05 0.10 < 04y
ENSO  ACCpaere — ACCspre  0.33 0.10 0.27 g oaf
ACCracire — ACCsppc > 0 23 14 15 § 0.0
ENSO ENSO 0.2
1983 1987 1991 1995 1999 2003 2007
FEp
3 FACEPC ACC
SPEC . 3 0.4
FACEPC g
% 0.2
SPEC. §
ENSO 1983 1987 1988 1992 1997 1998 1999 'g 0.0
2000 1997 FACEPC (5% .
SPEC  ACC 0.15 g
1 0.4
1983 1987 1991 1995 1999 2003 2007
ENSO E4
ACC 0.33 0.1 0.27 25
0.6
8 0.4
SST 8w
FACEPC 2 o2
FACEPC é 0.0
S
2 0.2
0.4
1983 1987 1991 1995 1999 2003 2007
4.4. 500 hPa 0
4 500 hPa 3 FACEPC  SPEC ACC
. 4 a SPEC a 40°F —I80°E 10°S—65°N b 75°E—135°F. 20°
TCC N—55°N ¢ 105°E—120°E 20°N—45°N
95 %
2 a 5 MSSS Vs
FACEPC MSE
Visss = 1 - MSEi 13
99 % SPEC MSE, MSE . FACEPC SPEC



7364

58
SPEC
2 CGCM 500
hPa SPEC
FACEPC SPEC
0.09 0.19 0.24 17
19 19
68% T16% 16% FACEPC

500 hPa

25

ACC

80°E 120°E
—— [ .
0,32 .38 0.18
4 500 hPa

0.32 0.38 0.49

9% ¢
FACEPC
MSSS
FACEPC SPEC
5 MSSS
CGCM

10°T 80°TH 120°F

a0 01 0z 03 a4

5 FACEPC SPEC ~ MSSS

40°E—I180°E

T5°E—135°E  105°E—120°E
10°5—65°N  20°N—55°N  20°N—45°N

SPEC 0.10 0.04 0.07
FACEPC 0.19 0.23 0.31
ACCracre — ACCspic 0.09 0.19 0.24
ENSO  ACCpaciec - ACCsprc 0.18 0.36 0.52
ACCracre — ACCsppc > 0 17 19 19
ENSO ENSO
6 FACEPC  SPEC  ACC
ENSO
ACC 2
ENSO ACC
0.18 0.36  0.52 25
4.5.
4.5.1 FACEPC
» 3
SST
FACEPC 25
SST
SST



7365

10
0.6 4.5.2 FACEPC
|&)
2
Q
g
e 4
m
g SST FACEPC
@]
Q
Z
.4 FACEPC
1983 1987 1991 1995 1999 2003 2007
4
0.8
Q0.6
5 FACEPC
8 0.4
% 02 SPEC
(9]
B 00 .
«
& 0.2 ENSO FACEPC SPEC
Q
X 0.4 .FACEPC
-0.6
1983 1987 1991 1995 1999 2003 2007
4
1.8
o 1.4 5.
IS
& 10
Q
< 0.6
(&)
& 0.2
Q
5‘5 -0.2
2 06
-1.0
1983 1987 1991 1995 1999 2003 2007
F
FACEPC
6 FACEPC  SPEC 500 hPa
ACC a 40°E—180°E 10°5—65°N b
75°F—135°E 20°N—55°N ¢ 105°E—120°E 20°N—
45°N
3 25 ACC
500 hPa

75°E—135°E 20°N—55°N

105°E—120°E 20°N—45°N  75°E—135°E 20°N—55°N 105°E—120°E 20°N—45°N

-0.02 0.08 -0.01 0.12
SST 0.04 0.02 0.23 0.31
SST 0.09 0.11 0.20 0.32
4 25 ACC
500 hPa
40°E —180°E 75°E—135°E, 105°E—120°E 40°E —180°E 75°E—135°E, 105°E—120°E
10°S—65°N 20°N—55°N 20°N—45°N 10°S—65°N 20°N—55°N 20°N—45°N
10 0.08 0.00 -0.01 0.12 0.06 0.22
15 0.11 0.02 -0.01 0.15 0.15 0.27
20 0.16 0.02 -0.01 0.18 0.23 0.32
24 0.19 0.04 0.02 0.19 0.23 0.31




7366

58

AN W B~ W

10

11

12

13

14

15

16

17
18

ENSO FACEPC

FACEPC

ENSO

Barnston A G Kumar A Goddard L. Hoerling M P 2005 Bull.
Amer. Met. Soc. 86 59
Goddard L. Mason S J Zebiak S E  Ropelewski C F Basher R
Cane M A 2001 Int. J. Climatol. 21 1111
Kang IS LeeJY Park C K2004 J. Climate 17 834
Feddersen H Navarra A Ward M N 1999 J. Climate 12 1974
Mo R P Straus D M 2002 Mon. Wea. Rev. 130 2167
Chou J F 1974 Sci. Chin. 635 in Chinese 1974
635
Zheng Q L Du X Y 1973 Sci. Chin. 289 in Chinese
1973 289
Qiu CJ Chou J ¥ 1989 Chin. J. Atmos. Sci. 1322 in Chinese
1989 1322
Huang J P Wang S W 1991 Sci. Chin. Ser. B 216 in Chinese
1991 B 216
Huang JP Yi YH Wang S W ChouJ F 1993 Quart. J. Roy.
Meteor . Soc. 119 547
BaoM NiY Q Chou J F 2004 Chin. Sci. Bull. 49 1112 in
Chinese 2004 49 1112
Cao H X 1993 Sci. Chin. Ser. B 23 104 in Chinese
1993 B 23104
Feng GL. Cao HX Gao X Q Dong W J Chou J F 2001 Adv.
Atmos . Sci. 18 701
Feng G L Dong W J 2003 Chin. Phys. 12 1076
Feng G L Dong W] Jia X J 2004 Chin. Phys. 13 413
Wang HJ Zhou G Q Zhao Y 2000 Adv. Atmos. Sci. 17 234
Chen H Lin Z H 2006 Adv. Atmos. Sci. 23 425
RenH L Chou J F 2005 Acta Meteorologica Sinica 63 988 in

20
21
22
23
24
25

26

27

28

29
30

31
32

Chinese 2005 63 988

GaoL Ren HL LiJP Chou]J F 2006 Chin. Phys. 15 882
Ren HL Chou J F 2007 Sci. Chin. Ser. D 50 1589

Ding R Q LiJ P 2007 Phys. Lett. A 364 396

Chen BH LiJP Ding R Q2006 Sci. Chin. Ser. D 49 1111
Ding RQ LiJP HaKJ2008 Chin. Phys. Lett. 25 1919
MuM Duan WS XuH Wang B2006 Adv. Atmos. Sci. 23 992
LWJ ZhangPQ LiQQ WangLN LiuYM Shi XL Zhang
ZQ LiuYM HuGQ DangHY ZhangF ChenLJ Sun C
R Zhao Q G Dong M 2005 Journal of Applied Meteorological
Science 16 Suppl. 1 in Chinese

2005
16 1
Ding R Q LiJ P 2008 Acta Phys. Sin. 57 7494 in Chinese
2008 57 7494

Fan X Q Li W J Zhang P Q 2003 Journal of Applied
Meteorological Science 14 49 in Chinese
2003 14 49
LiJP Ding R Q2008 Chin. J. Aimos. Sci. 32975 in Chinese
2008 32975
Barnett T P Preisendorfer R W 1978 J. Atmos. Sci. 35 1771
Chen L' T Wu R G 1998 Chin. J. Atmos. Sci. 22 718 in
Chinese 1998 22718
Ren H L 2008 Prog. Nail. Sci. 18 129
Ren HL Zhang P Q Li W] Chou J F 2006 Acta Phys. Sin. 55
4388 in Chinese 2006
55 4388



10 7367

Analogue correction of errors based on seasonal climatic
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Abstract

Based on the idea of using historical-analogue information to predict the prediction errors of model a new method named
analogue correction of errors by predictable component FACEPC was developed. This method is adopted to identify the
predicable components for which the prediction result is relatively not quite sensitive to the initial values. And then for predicable
components an associated scheme is chosen for historical-analogue selection and error correction. This method was further
applied to experiments on operational seasonal prediction model of National Climate Center. By selecting suitable analogues and
prediction schemes for different regions the results from cross-validation indicate that the predictive skill scores of summer
precipitation and circulation have got significant improvement relative to systematic error correction which looks more obvious in
ENSO episodes and over regions with more predictable components. Especially the skill scores over China area have also been
clearly improved exhibiting its potential application perspective to operational seasonal prediction. Besides preliminary
sensitive experiments show that the FACEPC-based predictions are also obviously influenced by the analogue-selected factors and

the length of historical data.
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