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Abstract In short-term climate prediction, the multi-model ensemble prediction is widely used as a practical approach. In this
paper, the predictability of anomalies for the winter atmospheric circulation and climate in East Asian area (0°— 60°N, 70° —
140°E) is evaluated by using the 1980 — 2001 hindcast data from the DEMETER multi-model ensemble prediction system. The
climate variables used are 500 hPa geopotential height, 850 hPa wind, surface air temperature and precipitation. In this paper,
the Ensemble Mean (EM) is used as the primary method to construct the multi-model ensemble prediction. To correct the mod-
el predictions, the modes in the prediction space are calibrated by using the Empirical Orthogonal Function. A group of new
Synthetic Data Sets are generated and then used as inputs for the Synthetic Ensemble Mean or Synthetic Superensemble (SEM/
SSE) method. The results show that, in East Asia, the winter climate anomalies predictability is larger in the tropics than in
the middle-high latitudes; besides, the predictability is larger in oceans than in inland areas. Multi-model ensembles, both EM
and SEM/SSE, could generally improve the predictability of winter climate anomalies in East Asia, suggesting the multi-model
ensembles’ advantages against individual models used in the DEMETER project. The two types of method used for multi-model
ensemble construction could also influence final prediction results. For geopotential height, wind. and precipitation anomalies.
the prediction skill of the SEM/SSE method is better than that of the EM method; while for winter surface air temperature a-
nomaly, the prediction skill of the EM method is better than that of the SEM/SSE method.

Key words Short-term climate prediction, Multi-model ensemble, Synthetic data sets, Predictability
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Fig.1 Temporal Anomaly Correlation Coefficient fields for 500 hPa

geopotential height of the seven single model, ensemble mean
and synthetic superensemble of the DEMETER project
(a. CNRM, b. CRFC, c. SCNR, d. SMPI, e. LODY, f. SCWF, g. UKMO, h. EM, i. SSE)
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Fig.2 Time series of the spatial anomaly correlation coefficients for the seven single models,

ensemble mean, superensemble, synthetic ensemble mean and synthetic superensemble of the
DEMETER project. The models (or methods) used is in the sequence the CNRM, CRFC, SCNR,
SMPI., LODY, SCWF, UKMO, EM, SE, SEM and SSE. The figure in the right

is the average, with the same sequence of models (or methods)
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Table 1 The average of the spatial ACC and RMSE for the winter 850 hPa wind
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0.8
0.6
0.42

CNRM CRFC SCNR SMPI LODY SCWF UKMO EM SEM SSE

U:ACC 0.30 0.31 0.16 0.17 0.30 0.25 0.23 0.33 0.30 0.39
V:ACC 0.23 0.22 0.20 0.11 0.19 0.20 0.20 0.26 0.26 0.39
U:RMSE(m/s) 1.15 1.16 1.12 1.07 0.98 1.01 1. 05 0.96 1. 06 1.06
V.:RMSE(m/s) 0.76 0.76 0.76 0.79 0.74 0.73 0.75 0.71 0.76 0.78

* A FOR et .

* Black is the best.
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Table 2 The average of the spatial ACC and RMSE for the winter surface air temperature

[E:N CNRM CRFC SCNR SMPI LODY SCWF UKMO EM SEM SSE
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Table 3 The average of the spatial ACC and RMSE for the winter precipitation

[ CNRM CRFC SCNR SMPI LODY SCWF UKMO EM SEM SSE
Race 0.29 0.34 0.31 0.25 0.33 0.31 0.30 0. 45 0.48 0.48
Erms (mm/d) 1.17 1.12 1.16 1.24 1.16 1.16 1.29 1.02 1.00 1.12
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# Black is the best.
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