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ACCURATE ESTIMATION AND APPL ICATION OF 3-D ERROR COVARIANCE
STRUCTURES IN G_LOBAL DATA ASSIMILATION
Part  : Background Error Covariance Structure
Adjustmentsand Numerical Experiments

Gong Jiandong Zhao Gang

National Meteorological Centre, Beijing 100081
Abgtract

The o-caled NMC method is used to anadyze the tiiree mgor characterisiics of the T213L 31 mode out-
puts: error variance, three-dimendgonal correlation and de-correlation length. Resultsfrom the NM G method are
compared with those from the traditional inrovation vector method, and then itsparameters are tuned based on
the comparion. It is shown that resultsfrom both methods are roughly smilar , but some differences still exist
in the background error variance and de-correlation length estimations. It seems that the NMC method intends
to over-estimate background errorsfor synoptic scale, but under-estimate them for sub-synoptic scae and meso-
scale. After the tuning of background error variance and decorrdation length, results from the NM C method
are closer to those of the innovation vector method, and the analyss results are improved. Comparing the ratios
of the background to observation errorsfor the currently operationd optima interpolation syssem (Ol) with the
three-dimensona variational data assimilation (3DVAR) , it is shown that the two system results are roughly
smilar , but the background errorsfor temperatures below 850 hPa and for winds above 300 hPain the 3D-VAR
assimilation are relatively smaller than their observation errors. Thisis helpful to make sure the mass and wind
fieldsin balance within the analys s, to reduce the unbaance part of the two fields near surface and upper level in
the Ol system. Thispaper shows that the accurate estimations and tunings of background error covariance inr
proved the forecast skill , and in the north hemigphere, the forecast for 120 hours made from the analyssfrom
the three dimendona variational data asdmilation system is better than that usng the currently operationa Ol
system.

Key words: Background error covariance, NMC method estimation, Tuning with innovation vector , Nu-
merical contrast experiments.



