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Table 1 Ensemble mean errors of raw SYS4 and P2. 4 forecasts and corresponding calibration forecasts

of seasonal precipitation forecasts for two grid cells over China
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JFM 41.59 2.37 211.16 3.24 28.52 -0.75 165. 47 -0.82
FMA 73.36 -0.55 235.19 -2.08 39.83 1.53 172. 66 1.22
MAM 94.70 -3.53 242. 69 4.05 65.26 -0.51 209. 38 0.74
AMJ 97.91 3.13 115.12 -3.68 73.37 -0.93 152. 46 0.97
MJJ 7. 14 4.61 -129.80 3.43 81.09 -3.57 28.08 2.46
JJA -65.39 -2.44 -294.47 -1.05 61.22 2. 66 -117.67 -2.87
JAS -104. 37 3.78 -279.19 -4.94 58.57 -2.56 -78.99 3.09
ASO -40.50 3.48 -160. 30 4.02 52.91 2.40 -24.67 1.63
SON -21.64 -4.35 -50. 82 3. 60 35.04 -3.90 26. 15 -3.59
OND -1.39 -1.00 16. 03 -2.88 29.79 0.42 25.12 0.47
NDJ 9.01 0. 68 117. 44 -1.07 23. 81 0.83 70. 42 0.83

DJF 24. 41 -2.33 177.95 2.29 21.67 -0.56 114. 39 -0.70
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Fig. 1 Attribute diagrams of the seasonal forecasts for above median precipitation from raw CGCMs and calibration models
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Fig.2 RMSEP skill score of seasonal precipitation forecasts over China from SYS4 calibration models
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Fig. 3 RMSEP skill score of seasonal precipitation forecasts over China from P2. 4 calibration models
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Fig. 5 RMSEP skill score of seasonal precipitation forecasts over China merged from SYS4 and P2. 4 calibration models
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Seasonal precipitation forecasts over China through calibration
and combination of multiple CGCMs *

PENG Zhaoliang ">, Q. J. WANG®, WANG Ziru ' ,WANG Guoli', XU Chao'

(1. Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China;
2.CSIRO Land and Water, Highett, Victoria 3190, Australia)

Abstract; To alleviate systematic deficiencies of two latest seasonal forecast systems in forecasting seasonal precipita-
tion over China, a slightly modified Bayesian joint probability ( BJP) modelling approach was employed to calibrate
the ensemble means of the raw forecasts firstly. The calibrated forecasts were then merged through Bayesian model av-
eraging (BMA) to combine strengths from different models. The results suggested that the BJP calibration models ef-
fectively removed biases and improved both reliability and overall accuracy of the raw forecasts. The calibrated
ECMWF System4 (SYS4) forecasts exhibited some skill over broad regions of China in most seasons, whereas the cal-
ibrated Australian Bureau of Meteorology’s POAMA2.4 (P2.4) forecasts only showed weak skill over some regions in
some seasons. Forecast skill of the merged forecasts from both sets of calibration models was improved greatly. Compa-
ring with the SYS4 and P2.4 calibration forecast, the proportion of grid cells with positive RMSEP skill score was im-
proved by 13.3% and 20.0% , respectively.

Key words: Bayesian joint probability modelling approach; CGCMs; Bayesian model averaging; seasonal precipitati-

on; forecasts
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