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REL IABIL ITY ANALYSES OF ANOMAL |ES OF NCEP/ NCAR REANALY SIS WIND SPEED
AND SURFACE TEMPERATURE IN CL IMATE CHANGE RESEARCH IN CHINA

Shi Xiaohui® Xu Xiangde® Xie Li’ an®

1 State Key L aboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Baiiing 100081
2 North Cardina State University, Raleigh, NC27695-8208, U. S. A

Abstract

By meansof various statistical analys s methods, such as normalized root mean square error (RMSE) , cor-
relation analys's and empirical orthogona function (EOF) decompostion etc, the réiability of the various sear
ona anomaliesof NCEP/ NCAR reanaysis wind gpeed and surface air temperature (SAT) datafrequently used
in the regiona climate change research in Chinais studied. Results show that RM SE of the meteorologica vari-
ables are smaller in eastern China than in western China, i.e. the reliability of the NCEP/ NCAR reanalyzed da
tain eastern Chinais better than that in western China. This could be due to effectsof the tgpography in the re-
anayss model and the digpodtion of* dense-in-eastern-and-arse-in-western” of meteorologica stationsin Chi-
na. The RM SE of anomalies of reanalyss wind eeds decreases with increasng height , further conforming the
possble impact of topography on the reliability of the reanalyds data, and its RM SEs at 850, 500, and 200 hPa
in winter are larger than those in other three ssaons, suggesting that the reiability of reandyss wind geed
anomdies in winter wasobvioudy &fected by the system error of reanalyss modd. Resultsof correlation anayss
inversely correppond to those of RMSE andyss, i.e. if the RMSEislarger , then the correlation between the re-
analyzed and observed dataisworse (smaller) , and vice versa. It isfound from comparing the EOF eigenvectors
of anomaliesof the reanayzed and observed data that if a meteorologicd variable hasa smaler RM SE, the atial
patterns of correponding EOF eigenvectorsof anomaliesof the reanalyss and observed data are Smilar and their
time coefficients are dgnificantly corrdlated; and vice versa. Therefore, the amilarity of EOF modes and the
congstency of their time coefficients can be used to objectively assess the reliability of the NCEP/ NCAR reanaly-
ssdata. On the whole, the reliability for wind eeds is better in gring, summer and autumn, but worse in
winter ; and for SATsit isthe best in winter and the worst in summer.

Beddes, it isal9 found that there are larger differencesin the magnitudes between the NCEP/ NCAR rean
alyzed and observed data. Theposshble causesare: (1) the lower reslution of the reanayss mode, which result-
ed in the inaccurate descriptions to the topography and the microscale and mesoscale systems; (2) the limitation
of theobservationa data, such asitsobvious heterogeneity and the impactsof‘ urban heat idand” on SATs, etc.

Key words: NCEP/ NCAR reanadyds data, Normaized RMSE, Correlation andyss, EOF decompostion,
Data reliability.



