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Abstract: Using the sea surface temperature (SST) hindcast datasets produced by the climate system model
of Beijing Climate Center (BCC_CSMI1. 1m) from 1991 to 2014, the Stepwise Pattern Projection Method
(SPPM) is employed to statistically correct El Nino-South Oscillation (ENSO) prediction. The main idea
of the SPPM is to produce a prediction at the predictand grid by projecting the predictor field onto its co-
variance pattern with the one-point predictand after selecting the predictor domain. The SPPM significant-
ly improves the performance of the prediction over the equatorial Pacific and Indian Ocean. The temporal
correlation score has increased 8% —10% in terms of Nifio3. 4 SST anomaly index with a 6-month lead in
the cross validation. The spatial anomaly correlation coefficients for El Nifio event predictions also increase

obviously by the SPPM at most lead months, particularly in autumn. Besides, the prediction for the
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location of warming center also can be improved, compared with that of the original BCC_CSMI1. 1m.
Key words;: BCC_CSMI1. Im (Beijing Climate Center System Model) , ENSO, statistical correction, SPPM

(Stepwise Pattern Projection Method)
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Fig. 1 Spatial distribution of temporal
correlation coefficients of (a) BCC
predictions, (b) SPPM predictions and
(¢) improvement of temporal correlation
coelficients (SPPM—BCC) at 4-month

lead for the cross-validation, respectively
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Fig. 2 Spatial distribution of temporal correlation coefficients of (a) BCC, (b) SPPM and

(¢) improvement of temporal correlation coefficients (SPPM—BCC) at 4-month lead

in each season for the cross-validation, respectively
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index prediction by BCC (blue) and

SPPM (red) during 1991—2014

for the cross-validation

1995 4£ 1997/1998 4F,2002/2003 4E ,2006/2007 4F
PAJZ 2009/2010 4EZ{F . [ 5 205 4 1 1] 412 4

[ 5 % El Nino Z{f Nino3. 4 X$2/7 1~12 4~ H i
A S ¥ 45 8] M 56 R B CACC) Fn ¥y o AR iR 22
(RMSE) . M\ 12 A~ [ 4 09 25 25 (8] 4 5¢ &
B BT LLE Y BCC BN 1997/1998 4F A 1] iy il
B T e o 25 AIAH G REGE B T 0. 85, % F 2009/
2010 A Y 23 (A AH 56 R BB B R ik 3 1 0.5, 41
BT IE Ja B 1R X T X R g R B A e
K 5b Hx Bk F BCC iy RMSE L}t SPPM %,
] BCC BN T3 PR U S 414 1) T 41 405 2R 5 4
MU 25 SR . AR AT TN, 1997/1998 A = 2 —
Yt s El Nino $44,2009/2010 4E s 2 —
A5 B2 9 L 1 BCC B2 X Pk 1R 47 % B
HAEE R TS B, AT LUA H BCC 2 8 H K
iR s 2 ¢F L 1 SPPM T 1E J5 3 % BCC #5058 El
Nino 5 [ Fil i 1T 1E w0k B8 T M 255

WA TR 43 4 F6 1T %603 SPPM. ] LA 4% /& BCC
L BB 15 . HF Ho%F EL Nino 55 {4 7 4 4% 15 1)
PEm BB RIAE P AR B DL S 55958 B EL Nino S5
b T2 & A2 SPPM X El Nino 2
PERYIT AR, FATHE ] 4z 45 3 1] B 1997/1998 4F
F12009/2010 4£ LA AP ELl Nino S 174 8IF 4
B 7T IEF R B0 2 5 i Wil 05 . |81 6 45 ik



EOREE T E D FUA RSB O I ) BCC AU R G ENSO BidliriE 299

0 2 4 6 8 10 12
N TIPEE e

1.0
1 (a) ACC

0.8

N SPPM
M CBCC

0.6
0.4

0.2

0.0

0.2
1994 1997 2002 2004 2006 2009
EoB

SRR/ %
Bl 4  (a) BCC.(b) SPPM Lk K ()37 IE | J5 B [A] #H ¢ & %4 22 {6 (SPPM—BCO) 43 fi

Fig. 4 Temporal anomaly correlation coefficients of Nino3. 4 index prediction
for (a) BCC, (b) SPPM and (c) their differences (SPPM—BCC)

(x-axis is forecast month and y-axis is initial calendar month)
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Fig.5 Mean spatial anomaly correlation coefficients (a) and root-mean-square error (b) of

BCC predictions and SPPM predictions for El Nifio episodes from 1 to 12 months lead

predictions at equatorial Pacific (5°S—5°N, 120°E—90°W) for the cross-validation
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Fig. 6 Spatial anomaly correlation coefficients of the BCC predictions and SPPM predictions
for SST at equatorial Pacific (5°S—5°N, 120°E—90°W) in each season for

composited El Nifio episodes for the cross-validation, respectively
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Fig. 7 Spatial distance deviation between the observed center and BCC predicted center
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