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Fig.1 Temporal coefficients of the first EOF mode of the upper ocean heat content (400 m)
(a) JERFPE(120°E ~ 110°W,20° ~60°N) X5k 5 (b) ALK PG (80°W ~ 10°E,20° ~80°N) X 5 ; [ v BA LR A FLAH , 414N
£rZ8 5399 Nudging il EnKF [RIALAYZE R B AR AR A4 A1) 85 0 Xof o 25 i B0 A 565 135 4F
(a) The North Pacific (120°E ~110°W, 20° ~60°N) region; (b) the North Atlantic (80°W ~10°E, 20° ~80°N) region. The black
lines represent the true values, and the red and green lines are the result of assimilation from Nudging and EnKF, respectively.

The abscissa of the time zero represents the 135" year of control run

B2 #FHiXERNANETFY SST RENERRBERHIRES

Fig.2 Decadal potential predictability of annual mean SSTA of control run
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Fig.3 RMSE of the temporal coefficients of the first three EOF modes for North Pacific and North Atlantic SSTA
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The areas of EOF decomposition are same as Fig. 1 ; The left and right panels are the results of North Pacific and the North Atlantic, respectively.

From top to bottom: The first, second and third EOF mode. The red, green, blue and yellow lines denote the PERFO, Nudging,

EnKF and persistence forecasts, respectively. The abscissa represents the forecast time, and the value at time zero is the annual

mean calculated by the previous year’ s SSTA (assimilation result). The number shown on the upper right corner

of each panel represents the explained variance of each EOF mode
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Fig.4 Decadal potential predictability of the seasonal mean SSTA derived from control run
(a) ZZF(JFM) ; (b) FE(AM]) ; (c) ZZ=(JAS) ;(d) # 2= (OND)
(a) Winter (JFM); (b) Spring (AMJ); (c¢) Summer (JAS); (d) Autumn (OND)
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Fig.5 Temporal evolution of the RMSE of the annual mean and seasonal mean SSTA

averaged over the North Pacific region
(a) PERFO T4}t ; (b) Nudging T4}t ; (¢) EnKF Fifl ; (d) -8 i
(a) PERFO forecast; (b) Nudging forecast; (c¢) EnKF forecast; (d) Persistence forecast
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Fig. 6 Temporal evolution of the RMSE of the annual mean and seasonal mean SSTA

averaged over the North Atlantic region
(a) PERFO T ; (b) Nudging T4k ; ( ¢) EnKF Hi4R ; (d) Free TR
(a) PERFO forecast; (b) Nudging forecast; (c¢) EnKF forecast; (d) Persistence forecast
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Fig.8 Time-depth section of the lead-lag correlation coefficients between the seasonal mean and

monthly mean SSTA averaged over the North Pacific region
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zero indicates the middle month of the corresponding season and a positive value indicates the temperature lags the SSTA
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Fig.9 Seasonal variation of the mixed layer depth (unit: m) averaged over (a) the North Pacific and (b) North Atlantic

regions from control run (red) and observations (black) (The observations are taken from reference [37])
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Fig.10 Time-depth section of the lead-lag correlation coefficients between the seasonal mean and
monthly mean SSTA averaged over the North Atlantic region
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(a) Winter (JFM); (b) Spring (AMJ); (c¢) Summer (JAS); (d) Autumn (OND). The abscissa represents the lag time (years) ,

zero indicates the middle month of the corresponding season and a positive value indicates the temperature lags the SSTA
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Seasonal Dependence of the North Pacific and North Atlantic
SST Predictability and Forecast Skill”
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Abstract : In this paper, the decadal predictability and forecast skill of the Sea Surface Temperature Anomalies
(SSTA) in the North Pacific and North Atlantic Ocean were investigated by conducting three sets of perfect model
forecast experiments using a global coupled general circulation model. The results show that the annual mean SSTA
in the North Pacific is less predictable on decadal time scale, with the forecast skill notably weaker than that of the
North Atlantic. By analyzing the predictability and forecast skill of seasonal mean SSTA | it is found that the decad-
al predictability and forecast skill of the winter mean (JFM) SSTA in the central and western North Pacific are sig-
nificantly higher than those of other seasons, and the magnitude is comparable with that of the North Atlantic. The
predictability and forecast skill of the North Atlantic SSTA also show seasonal variations. Further analysis indicates
that the seasonal dependence of the SSTA decadal predictability and forecast skill in the North Pacific is due to the
winter-to-winter reemergence mechanism of SSTA in the North Pacific, which results from the seasonal variation of
the mixed layer depth of the North Pacific Ocean. While the seasonal dependence of the North Atlantic SSTA pre-
dictability and forecast skill might be related to seasonal variations of other processes, such as the Atlantic Decadal
Oscillation. The results of this paper suggest that for decadal climate prediction, if the forecast skill of the seasonal
mean is taken into account, we might obtain higher than annual mean forecast skill for some seasons.

Key words: North Pacific ; North Atlantic ; Decadal prediction; Seasonal dependence ; Coupled GCM.

# Foundation item :Project supported by the R&D Special Fund for Public Welfare Industry ( Meteorology) “Development and research of ensemble
decadal climate prediction system based on global climate models FGOALS-s, CAMS and CESM” ( No. GYHY201506012 ) ; The National Basic
Research Program of China (No. 2012CB955201) .

First author : Rong Xinyao(1979-) , male, Sanya City, Hainan Province, Associate professor. Research areas include climate numerical simula-

tion and prediction. E-mail ; rongur@ camscma. cn



