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Tab.1 The wavenumber where rotational kinetic
energy spectrum, divergent kinetic energy spectrum,
total kinetic energy spectrum and geopotential height

power spectrum get maximum at different levels

1 JE)Z/hPa RKE DKE TKE H
850 14 13 11 8
500 14 11 14 10
200 11 12 11 9
100 9 8 8 7
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Fig. 1

The rotational kinetic energy spectrum (a), divergent kinetic energy spectrum (b),

total kinetic energy spectrum (c¢), and geopotential height power spectrum (d) of background

error obtained by using NMC method on 850 hPa, 500 hPa, 200 hPa and 100 hPa
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Tab.2  The fitting slopes of rotational kinetic energy
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Fig.2 Horizontal correlation characteristic scales (Unit;km) as a function of wavenumber and height for

stream function (a), potential function (b), unbalanced geopotential height (¢) and specific humidity (d)
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Horizontal Structural Characteristics Analysis of Global
GRAPES Model Background Error Covariance

WANG Yahua, YANG Xiaofan, ZENG Yonghu, WANG Liandong

(State Key Laboratory of Complex Electromagnetic Environment Effects on

Electronics and Information System, Luoyang 471000, China)

Abstract : Based on GRAPES — Global model forecast data in one month, the statistics of background error covariance of GRAPES —

Global model was done by using NMC method. The spectrum curve and horizontal correlation characteristic scale of background error

covariance were calculated and analyzed. Compared the results of GRAPES with ECMWF, the rotational kinetic energy spectrum, di-

vergent kinetic energy spectrum, total kinetic energy spectrum and geopotential height power spectrum increased gradually when wave-

number ranged from 1 to 7, and they reached maximum when wavenumber ranged from 7 to 14, then decreased slowly with increasing

of wavenumber. The calculation values of GRAPES and ECMWF were also very close when wavenumber was less than 60. Meanwhile,

the horizontal correlation characteristic scales were calculated separately by using spectral method and grid method, and results of both

methods show that the horizontal correlation characteristic scales of background error increased with height and decreased with wavenu-

mber, but calculation values of spectral method were larger than those of grid method.

Key words: GRAPES - Global model; background error power spectrum; horizontal correlation characteristic scale



