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Table 2 Evaluation resultsof independentprediction ofwinter
surface air temperature during 2010/2011—
2014/2015
AE Ay Wy P/ % Sp/% ACC Sy T,
ENC1 86 64 0.40 0.25 0.48
2010/2011 ENC2 86 65 0.43 0.26 0.49
ENC3 91 76 0. 64 0.49 0.62
ENCI1 94 82 0. 62 0. 64 0.73
2011/2012 ENC2 94 84 0. 64 0.67 0.75
ENC3 94 85 0.71 0. 69 0.75
ENC1 90 70 0.56 0.34 0.55
2012/2013 ENC2 91 73 0.62 0.37 0.58
ENC3 95 84 0.85 0.59 0.72
ENCI1 74 49 -0.04 -0.04 0.33
2013/2014  ENC2 74 49 -0.04 -0.05 0.33
ENC3 72 47 -0.00 -0.11 0.31
ENC1 80 55 0.24 0. 05 0.39
2014/2015 ENC2 82 58 0.27 0.10 0.41
ENC3 83 57 0.42 0.10 0.40
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A monthly rolling prediction for winter surface air temperature over
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mation Science & Technology,Nanjing 210044, China;

2National Climate Center,China Meteorological Administration , Beijing 100081, China

With the development of social economy and the improvement of people’s living standard, the demand of
country and society for the short-term climate prediction is increasing.Though current methods including statistic,
dynamical-statistic and numerical methods for the prediction of surface air temperature in wintertime are more , the
prediction lead time is usually short and the forecast skill is not stable.For example, the seasonal prediction of cli-
mate model for winter temperature is still low outside the tropics and the most models cannot give reliable results
in many areas of China.So it is very important to carry prediction experiment of winter air temperature and ex-
pand valid prediction lead time,in order to meet the needs of the society.Based on NCC ( National Climate Center
of China) monthly surface air temperature data of 160 stations in China and NCEP/NCAR monthly mean reanal-
ysis data during 1979—2015, the predictive factors are selected from early winter geopotential height at 500 hPa
and velocity potential at 850 and 200 hPa during 1979/1980—2008/2009. Considering the combination of
different predictive factors and their independence, the monthly rolling forecasting models are separately estab-
lished by the multi-variable regression ensemble, the cross validation test ensemble and the monthly rolling predic-
tion ensemble,in order to perform independent predictive tests for the winter temperature in China during 2010/
2011—2014/2015.The velocity potential can reflect the external forcing source of atmospheric system,and 500
hPa height can denote the basic state of atmospheric circulation. Although the memory of internal evolution within
atmosphere circulation is about a week or so, the initial time potential function at 850 and 200 hPa can reflect var-
iations of the upper and lower level boundary forcing anomalies and their influences on the future atmosphere.Be-
sides, it is simple and practical to select factors from the predictands on the above three levels.

Results show that the multi-variable regression ensemble (ENC1) may increase predictable station number.

757



AEHEFI™ 20074118 H40% Hel

Combined using of the multi-variable regression ensemble and the cross validation test ensemble( ENC2) can im-
prove stability and prediction skill, which is negatively affected by unstable statistic relationship between predictor
and predictand.The comprehensive ensemble of multi-variable regression,cross validation test and monthly rolling
prediction( ENC3) can not only increase the predictable station number, but also make the prediction more stable,
which improves the feasibility and stability of objective quantitative prediction of short-term climate.Although the
data used in establishment of prediction model are less and not complex, the final prediction model, through the
comprehensive application of the three ensemble methods,has a certain predictive ability for the winter surface air
temperature in China,and the prediction lead time is relatively long.Therefore,the statistic model established here
will make the long-lead prediction reliable and effective with valuable skill, which is very important in practical
use in short-range climate prediction.In addition, the comprehensive application of multi-ensemble methods can
also be employed to correct the numerical model products by the establishment of dynamic statistical forecasting

model.

monthly rolling prediction ; statistic prediction model ; multi-ensemble prediction ; winter surface air tempera-

ture
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