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Improvements to dynamical analogue climate prediction method in China

LI Weijing, ZHENG Zhihai, and SUN Chenghu

National Climate Center, Beijing 100081

Abstract Because the dynamical climate prediction model is ineffective for skillful forecasting on a weekly to
intra-annual scale in the East Asia region, the combination of a dynamical and statistical prediction method has been
suggested as an optimal strategy. To realize the technique, a forecasting error correction method by utilizing historical
analogue information was developed in China. The current applications show that this new method can significantly

improve prediction skill in extended range, monthly, seasonal, and El Nifio—Southern Oscillation (ENSO) prediction and

hence have encouraged us to further explore operational applications for this method in the future.
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Table 1 The 31 cases anomaly correlation coefficients (ACCs)
and root mean square errors (RMSEs) of the monthly mean
forecast and the real observation of 500-hPa height field for
northern hemispheric extratropics (Ren, 2006)
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Fig. 1 The 31 cases ACCs of the monthly mean forecast and the real observation of 500-hPa height field for northern hemispheric extratropics(Ren, 2006)
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Fig. 3 The 5 cases mean ACCs of the daily forecast and the real observation of regional 500-hPa height field for the globe (a), northern hemispheric
extratropics (b), southern hemispheric extratropics (c), and tropics (d). (Zheng et al., 2012)
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Fig. 4 ACCs of the pentadly forecast and the real observation of regional 500-hPa height field for the globe (a), northern hemispheric extratropics (b),
southern hemispheric extratropics (c), and tropics (d). (Zheng et al., 2012)
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Fig. 5 Same as in Fig. 4, but for predictability-based extended-range ensemble prediction method (PBEP) (Zheng et al., 2012)
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Table 2 The 25-year mean ACCs of regional summer
precipitation forecast and the observation (Zheng et al.,
2009)
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Fig. 6 The difference of ACCs (FACEPC minus SPEC) of regional
summer precipitation forecast and the observation: (a) Asia (10°S—65°N,
40°E-180°); (b) China (20°N-55°N, 75°E-135°E); (c) eastern China
(20°N—45°N, 105°E-120°E). (Zheng et al., 2009)

() HAAE 4y , FACEPC 4 SPEC ) ACC 2z Z= ¥yt
7015, #EEAEEYE. NE 2 FIEaEH, M
M X e ] DR A M X A AR A A DL
5 JE ) ENSO A1) ACC 73l & 1 0.33,
0.1 #10.27, #5725 WP mE. AR
FEALE A S CREAZ SST 7)) BRI,
AR 4> MU X (¥ ] R Pk SE R, 1 FACEPC fE4h5i
RS RMNTF M mE 2, XK FACEPC
e ROF 7 sk AR JEL S0 AR mT FR 23 5 11
o, 43 TR AN B AR AR G A i S AN A2 )
s

6 LR TAERSERE -, FR)E%E (2011, &
NG (2012) KT A R X TR T
AR PR ZE VT IE TAE, ks w7 AT 0



PN S

348 Chinese Journal of Atmospheric Sciences

374
Vol. 37

e, e VLA LR 2 1 2 I AL 4L &,
IR A IR FIR T, il TR T2 A
THE R E RUTTEA . Zi58308E2 N 174
B T B R AT IR, IR 7890 2% RE AT
WE AT, B TR EAR S IR
IR AT IE TR 7 5. SRW], 0PN X 4k
AR R B T B A A o

5 ENSO e ay5z A

YT ENSO IR AR U AL A5 5, X4
BRA U S A FE R 20 . £ X ENSO Tl n)
ABALR ZE VT 1E 7 SRR 2 T R (Fhak
RAE, 2006).

7t ENSO 5= 5 —4F b JOBE P, ARk 22
VI X 77 95 (R A FH A0 200 2% R 3 R KU A 4 1)
AHAEH . Pk, EHBHFEARS, 75 2 [F 2% S
PR (PRI, RIFE 2E A 5 — 2% LA IR A 1 AH
LGR8OS ZRE 2 RE IR RS )
AEABATE CAARABL) S0 X7 1) 5 0 [ . Ay ]
FEC L, VAR PR ARMARA I 00 ok i 0 B ke f, T A
A 2 G0 1 AE UL DU) 3k ¥ 3% 15 P 0 X 37— b i

1.6

i, HOATHBRAS R B A (5, PRk
THRUEACARBE o [RIIST, A W B PO TR e R R s
BAR A T R 2 A Py LA AT A ABL 52 22 1T
ERINE . AR & kst b, T TI%
R, AR T B A gL ENSO Tl R 45
(1) NCCo fajtbilg R A B, K J& T ENSO 31—
R ZEITIE RS, VP SEIL T AR 2210 15 71
#£ ENSO = (1 v H

i 1979~2003 4E3L 25 4 [ RHRIREE KN
X T [BIHR Y Nifio3 $5 50 R BV AH ¢ R BORT T3 4 5%
R, LRI MLUE M, 4 12 ~HK
TOR I 25 R 22 B/ T A . an, A
FEEE 12 N H IR ZETE 1.39°C, MHB o AL 4 AL
43104 1.15°C F11.02°C (] 7a). 25 F5F b AsAHALL
FIER o3 AL 285 5, W] R BT 85 (%) Pl i 17 22 1]
W TS CRARIEI T EE7EET 6 /N H TR Rk
B = TR, B S  E RATEIAT#E 12
A H B R THRZE R HRR TN 20.0%, 1 )5
Mg 16.8%. X FEE VAR (B 70, [F
FERIIAN AL R 22T IEA I 25 AL 9~12 A 1 Fil
R B AR S s T R . WidE 6 N H I,

14}
1.2}
1.0
0.8
0.6
0.4
0.2

Mean absolute error (°C)

(a)

.............

6 7 8 9 10 11 12

Lead time (months)

0.6

0.4

Correlation coefficient

0.2}

S

(b)

0 1 2 3 4 5

6 7 8 9 10 11 12

Lead time (months)

& 7 1979~2003 4F Nifio3 HEIRBETRIN BN : () FLIIREE (Bfi: °C); (b) PR s #EhRe, Mmsed: #9

AL, REER: AL (PhRIREE, 2006)

Fig. 7 The predicted Nifio3 index vs. forecast lead time for the 1979-2003 period: (a) The mean absolute errors; (b) the correlation coefficient. The thick

solid line: control experiment; thin solid line: partial analogy; dotted line: comprehensive analogy (Sun et al., 2006)
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