5304 553 M KX K B = Vol. 30 No. 3
2006 45 H Chinese Journal of Atmospheric Sciences May 2006

REARUPERBUBTERERITHITHHAR
%0 BaE EHT KEE

1P ESEREPTEBE . JEat 100081
2 HEBEBEDIT AR . JLRT 100049

[

AN

W OE ERWSPT, B RIRE D ZX NG B ERERT . RMARI AR R Z MR G B R EE e
. MG HENE REV I Z2HEEN FRAREZEXEZ, EESICE RPN, VB 2R AR
227715, I T213 TR SRR TCA AR 25 LI BB G 1138 1 X305 s o 38 BER 25 Wy 56 AR, AT iR 25
U7 25 G W SRR AU & 152 22 3 (1) 2 (8] 431

XKEBIR BRRENZE FERE  AaREE W2k

XEHS 1006 - 9895(2006)03 - 0533 - 12 hESES P413 XERFRIREG A

A Study of the Statistical Analysis of the Geopotential Height
Background Errors in the Data Assimilation

ZHUANG Zhao-Rong!* 2, XUE Ji-Shan! , ZHUANG Shi-Yu!, and ZHU Guo-Fu!

1 Chinese Academy of Meteorological Sciences, Beijing 100081
2 Graduate University of Chinese Academy of Sciences, Beijing 100049

Abstract Background error covariance is very important to govern the amount of smoothing and spreading of the
observed information and to decide the relationships between different variables in variational data assimilation. Be-
cause of the existence of a balance in the reality and in the model state, there is a version of the balance that exists in
the background error covariances. Background error covariances depend on the uncertainty of the previous analysis and
forecast. To a large extent, the form of this background error covariance governs the resulting objective analysis.

With the development of data assimilation, the methods to estimate the forecast error correlation structure have
been reported in many literatures. However there is a little work about background error covariance in our country
and the work is needed in the operational data assimilation system and GRAPES (Global and Regional Assimilation
and PrEdiction System) 3D Var (three-Dimensional Variational data assimilation) research. So the statistical struc-
ture of background error covariance is studied in this paper.

It is difficult to directly get error covariances, which can only be estimated in a statistical sense. In order to get
the height background error covariance, the innovation vector method is used in this paper. The data consist of inno-
vation data (12 h and 24 h predicted height of T213 model minus radiosonde measurements) at 0000 UTC and 1200
UTC. Horizontal characteristic length, prediction error variance and observation error variance are obtained using
Gauss correlation function approximation in a particular level. The straightforward way and the empirical thickness
method are used to get the approximate function in interlevel values. In the vertical direction, vertical covariance ap-
proximation is obtained by the second-order autoregressive (SOAR) correlation function and distance transformation

method. The resulting three-dimensional approximation function is partially separable, which is the product of the
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horizontal covariance function and the vertical correlation function.

The major products of the analysis include; (i) In regions of sufficiently dense data coverage, the statistical a-

nalysis of innovation vectors can be employed. With homogeneous and isotropic assumption, it is a reasonable ap-

proximation to fit the horizontal covariances with Gauss function. (ii) It may be better way to calculate the covari-

ances between the levels with empirical thickness method. (iii) The range of correlation distance parameter for pre-

diction error is from 500 to 700 km and for synoptic scale prediction error is from 450 to 650 km in the troposphere.

It shows that the range of the influence of large-scale prediction error is large. (iv) The prediction and observation

error standard deviations of the values obtained by the T213 data are different from that of LAFS. Observation error

is a little smaller than prediction error for the lower troposphere and is larger for the middle and upper levels of the

troposphere. (v) The resulting three-dimensional covariances are approximated by a combination of Gauss function

and SOAR function.

Key words background error covariance, characteristic length, variational data assimilation, the innovation vector
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Fig. 1 The studied region and station locations at 0000 UTC
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