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Abstract With the necessity of improving both medium range and mesoscale numerical weather prediction (NWP)
in China, especially solving the problem of merging the remote sense observations into NWP, a 3D variational data
assimilation (3D-Var) system with a unified framework for both global and regional model has been developing since
April 2001, Tt is a subsystem of Global and Regional Assimilation and Prediction System (GRAPES) in Center for
Numerical Prediction and Research (CNPR).

GRAPES 3D-Var is a grid analysis model with flexible horizontal Arakawa A grid and vertical pressure levels,
in which the horizontal grid is designed to make differential and interpolation algorithms easily implemented over the
polar region for global version. For the purpose of achieving the ultimate goal of four-dimensional data assimilation
(4D-Var) algorithms in the future, the incremental method is used to enable the implementation of 3D-Var on a dif-

ferent grid and resolution to that of full model. In order to reduce the tremendous cost of minimization and make it
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easier to be converged, a preconditioning transform or control variable transform is performed. The preconditioning
transform generally consists of horizontal, vertical and change of physical variable transforms. As for the horizontal
transform, the recursive filter is used for regional version, while the harmonic spectral filter is used for global version to
approximately represent the horizontal background error correlations. The vertical transform is applied via a projection from
eigenvector of Empirical Orthogonal Functions (EOFs) of the vertical component of background error onto model levels. Fi-
nally, the physical variable transformation converts control variables to model variables. The control variables used in the
current version are streamfunction, velocity potential, unbalanced mass variable and humidity variable.

This univariate and multivariate experiments with single observation over different area are performed to test

the validity of the system and the dynamic constraints between the mass field and wind field. The results show that

GRAPES 3D-Var is a robust system.
Key words
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of wind : me s 1)
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