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canonical correlation analysis (BP-CCA) are established, and the ensemble canonical correlation (ECC) prediction

based on one-year-out cross validation is used to predict the summer temperature over China during the same

period. Independent sample tests are then performed based on these datasets over the period 2010-2014. Analyzing the

BP-CCA mode shows that the spatial patterns of BP-CCA can in general reflect the remote correlation characteristics

between predictor and predictand. By the prediction test based on one-year-out cross validation, it is confirmed that

circulation and thermal fields can provide effective information for temperature prediction. Since ECC prediction

collected the skill of each predictor in different areas, its skill is higher and more stable than any individual BP-CCA

prediction. Compared with these individual BP-CCA models, the ECC model in the independent sample test shows a

better and more stable performance in predicting summer temperature, which is effective for seasonal temperature

prediction.

Keywords Summer temperature, Seasonal prediction, Ensemble canonical correlation, Canonical correlation analysis
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Fig. 1 (a) First Empirical Orthogonal Function (EOF) spatial pattern and (b) the corresponding standardized amplitude, (c) second EOF spatial patten and (d)

the corresponding standardized amplitude for standardized summer temperature anomaly field over China during 1951-2014
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Fig. 2 (a) The first spatial pattern of BP-CCA mode for winter geopotential height at 500 hPa (Z500) over East Asia, (b) the first spatial pattern of BP-CCA

mode for summer temperature (TJJA) over China and (c) the first BP-CCA time coefficient series of winter Z500 over East Asia and summer temperature over

China
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summer temperature (TJJA) over China and (c) the first BP-CCA time coefficient series of winter SLP over East Asia and summer temperature over China
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summer temperature (TJJA) over China and (c) the first BP-CCA time coefficient series of winter surface temperature over East Asia and summer temperature

over China

T 0 G X 0 s AR DX AR, )
I [ 5 2 U A A s ) A AR AIE o 45 LIS )
REEAT 2k (K 40) n & H P ) R 5
A —H, AT DL T A AR R S 3 S R EE
ZS R N R R

K5 h4&Zs 850 hPa it 37 Alvp B 2SR 1)
CCA Hi— B AT R . 47 850 hPa i & 17 fl
5 SR CCA B —HIMRRE T Wiz b R A2
I 18.92%, W AL ALAOC RECH 0.87, &
7 850 hPa HfEI 1 CCA 2 — i (K 52)
eI A AR 1E ) o A T A Horp 7 3 fur KA X A7
TR PG, ) b R ) CCA
AT (K 5b) ATUUE H, A E XA £128
fofs RN RN AR — 2, R B A
KBS A, ZRE4ZE 850 hPa <z [H H 27
R IIX %) CCA BRI, “AZm W rh
XA%)Z 850 hPa S AmAE, X iy [ 2 Z2 < i 4
AR . &5 L R B ik (Bl 500 iIE H,
I3z ) RECE R — S, o] DLl AT & R T

850 hPa il Ji 37 15 T 1B B 2= o) IV oK R AL U
XFF ) R 7 5 B 2SR P A DGR AE (1)
TTRENLE], ZRL0IA% (2005) WS & ZH
I PRI S LRGBS, A BOF J7iksy
BT T AT M T L I I 2SR, RIS s
LW Z4AETE (30°N~50°N, 100°E~130°E) HIEgF
HiX (15°N~30°N, 75°E~100°E) [fjHbH WA
SAHRAGHIRAAE,  HIX PR AR A6 1R #0J) ZE AR
BN E = KRGS HE L i O R, it
X T —AKEEAZERET—RA ) Zfa it Ra
A4S (20100 W T ) F5 BUR AT IEFRHUT
R, fEL ) B NAZ R AR A ARRE, 25°N L
Jer A B R A R IR AR, i b
e DR A 0 e [ K o b X 7 B R G i . AR
T W LR AR, — B R
WG ZE R, RWAYIE R w5, H
R AR, SRR AR AR ) ZE R
A NG DTS W 2 T IR, AR TR 2
AR SR 2R KN i 1 3 28 AR o R B



S 7= 7 N S U I 21 3%
228 Climatic and Environmental Research Vol. 21
60°N
50°N -
50°N -
40°N | 40°N A
30°N
30°N A
20°N -
. 20°N A
10°N ; . ; . . .
80°E  90°E  100°E 110°E  120°E  130°E
3
<2
a: Y
<3
Q
[}
g
F
. --0-- T850 —e—TIJA
1951 1958 1965 1972 1979 1986 1993 2000 2007
Year
5 (a) KWAZ 850 hPa i (T850) Ml (b) HHEEZFSIE (TIA) 24 BP-CCA BiM=SMAILLK (¢) 25— BP-CCA K& F R E7 51

Fig. 5 (a) The first spatial pattern of BP-CCA mode for winter temperature at 850 hPa (T850) over East Asia, (b) the first spatial pattern of BP-CCA mode for

summer temperature (TJJA) over China and (c) the first BP-CCA time coefficient series of winter temperature at 850 hPa over East Asia and summer

temperature over China
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Fig. 6 Spatial distributions of temporal anomaly correlation coefficient between summer temperature anomaly predicted fields and observations at 160

stations during 1951-2009 with BP-CCA methods using (a) geopotential height at 500 hPa, (b) sea level pressure, (c) surface temperature, and (d) temperature

at 850 hPa as predictors and (e) with ECC method. Shadings pass ¢ test at 95% confidence level
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Fig. 7 Time series of spatial anomaly correlation coefficients between summer temperature anomaly predicted fields and observations at 160 stations during

1951-2009 with BP-CCA method using (a) geopotential height at 500 hPa, (b) sea level pressure, (c¢) surface temperature, (d) temperature at 850 hPa as

predictors and ECC method. Above solid lines (r=0.15) pass # test at 95% confidence level
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Fig. 8 Time series of percentage of the same anomaly sign (P) between summer temperature predicted fields and observations at 160 stations during

1951-2009 with BP-CCA method using (a) geopotential height at 500 hPa, (b) sea level pressure, (c) surface temperature, and (d) temperature at 850 hPa as

predictors separately and ECC method
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Fig. 9 Time series of prediction score (Sp) of summer temperatures at 160 stations during 19512009 predicted by BP-CCA method using (a) geopotential

height at 500 hPa, (b) sea level pressure, (c) surface temperature, and (d) temperature at 850 hPa as predictor separately and ECC method
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BEERSE (P). MIRFIT (Sp)

Table 1 Spatial- and temporal-average anomaly correlation
coefficients and temporal averaged percentage of the same
anomaly sign (P) and prediction scores (S,) between
summer temperature anomaly predicted fields and
observations at 160 stations during 2010-2014 with
BP-CCA method using geopotential height at 500 hPa,
surface temperature, temperature at 850 hPa, and sea level

pressure as predictors and ECC method

RS RE]

R T 1% IR ACC ACC P Sp
BP-CCA 500 hPa /%3 0.16 0.04 59.5% 86.86
BP-CCA PSS 0.23 0.08 57.5% 85.68
BP-CCA  MEILEY 0.20 0.07 57.1% 85.85
BP-CCA 850 hPa yii 53 0.14 0.06 555% 85.24
ECC ZHETHES 0.28 0.11  59.3%  86.31
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