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Abstract Coupled Atmosphere — Ocean General Circulation models (AOGCMs) are widely used as an important tool
for projecting global climate change. However, their resolution is too coarse to provide the regional scale informa-
tion required for regional impact assessments. Therefore, downscaling methods for extracting regional scale infor-
mation from output of AOGCMs have been developed. Regional climate models nested in AOGCMs, and statistical

downscaling are usually used for downscaling. In this paper, the focus is placed on estimating local temperature

IR AR 2006 - 02 - 22 3, 2006 - 05 — 22 YK FE ks

RYPMEB EEE ST LRI E 2006CB400500, HERR2EBE SR LA F G TH 2001-2-10, HEA G R AE L& 0
H CCSF2006-6-1, B STINT #4271 Sida %3 Bh T H

EEEN I, &, 1976 Fl A, T4, FENRSEITEREELM AP, Email: fanlj@tea. ac. cn



888

P

Chinese Journal of Atmospheric Sciences

31 %

Vol. 31

changes at the 49 meteorological stations of North China using a statistical method to derive local scale monthly
mean temperatures from large-scale atmospheric predictors. Empirical relationships are derived among selected vari-
ables from the NCEP re-analyses and observed data, tested by using cross-validation method. Statistical downscaling
technique based on Multiple Linear Regression (MLR) of predictor principal components (PCs) is applied. A step-
wise screening procedure is adopted for selecting skilful PCs as predictors used in the regression equation. For the
January temperature of North China, the best predictor is the combination of sea level pressure and 850 hPa temper-
ature and the best predictor for the temperature in July is the combination of 850 hPa height and 850 hPa tempera-
ture. Subsequently the statistical models are applied to the HadCM3 output under present climate. Finally, the sta-
tistical downscaling model is applied to HadCM3 SRES A2 and B2 to construct local future climate change scenarios.
For the present-day climate simulation, it is shown that in both January and July, the downscaled temperatures match the
observations well, though the estimated values are slightly underestimated at almost all the stations. For future climate
change scenarios at the local scale, the monthly mean temperature has a significant increase at almost all the stations
in both January and July. The estimated mean temperature increase is found to be smaller in July than in January;
the estimated mean temperature increase using HadCM3 SRES A2 is found to be larger than HadCM3 SRES B2.

Key words statistical downscaling, monthly mean temperature, North China, cross-validation, climate change sce-

narios
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Fig. 1 (a) Location of the 49 observational stations and the selected predictor domain; (b) topography of the study region
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Fig. 2 Percentage of explained variances for the first 10 PCs (principal components) of T, S+ T and H+ T in Jan (a) and Jul (b). T: 850

hPa temperature; S—+T: the combination of sea level pressure (S) and 850 hPa temperature; H+T: 850 hPa geopotential height (F) and

850 hPa temperature
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