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Abstract The Pacific Decadal Oscillation (PDO) is a leading mode of decadal sea surface temperature variability in the North
Pacific. Skillful PDO prediction can be beneficial in many aspects because of its global and regional impacts. However, current
climate models cannot provide satisfying decadal prediction of PDO and related decadal variability of sea surface temperature. A new
prediction approach was proposed, i.e., the increment method. A series of validations demonstrate that the increment method
effectively improves the decadal prediction on PDO and can well capture the phase changes of PDO with high accuracy. The
prediction processes include three steps: (1) A five year smoothing is performed; (2) effective preceding predictors for PDO are
selected, with all predictors and predictands in the form of a three year decadal increment (DI); (3) the prediction model is set up for
PDO three year decadal increment (DI_PDO), and the PDO prediction can then be obtained by adding the predicted DI_PDO to the
observed PDO three years ago. This new method can also be applied for decadal climate prediction of other modes (e.g., Atlantic
multidecadal oscillation) and predictands (e.g., sea surface temperature).
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Fig. 1 (a) Correlation coefficient of the 5 a running DJF
global SST with the decadal PDO index during 1901—2009
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Fig. 2 Correlation coefficient of the DJF DI-PDO during 1906—2009 with (a. SON DI of sea level pressure leading by three years,

b. MAM DI of sea surface height, c. DJF DI of sea ice concentration. The dotted area indicates values significant at the 90% confidence level

using student ¢ test. The boxes in panels indicate the key areas for calculating the DI_Predictors, including DI_AL (36°—44°N,
180°—166°W ), DI_SSH (28°—33°N, 155°—140°W) and DI_SIC (70°—75°N, 15°—2°W))
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Fig. 5 Correlation coefficient of DJF PDO during 1906—2009 with SON sea level pressure leading by three years (a),
MAM sea surface height (b) and DJF sea ice concentration (c¢)(The dotted area indicates the values significant at/above the 90%
confidence level. The boxes are the key areas for calculating Predictors, which are AL(35°—50°N, 175°E—160°W ), SSH(30°—35°N,
170°—155°W) and SIC (78°—85°N, 70°—90°E), respectively)
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