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Studies on Mass—conservation in Atmospheric Spectral Model

Chen Jiabin and  Shu Jingjun
(Instituee of Armospheric Physics, Chinese Academy of Sciences, Beijing 100080)

Abstract The global spectral models are widely used over the world in the operational numerical
wealber prediction. atmospheric dynamics and climate simulations. However, there is a problem that
nowday spectral models cannot preserve the iotal atmospheric mass conservation. The problem is
caused by using the natural logarithm of surface pressure, lnp, , rather than pressure, p, . as one of the
spectral represented prognostic variabie. Use of p; as prognostic variable does not violate the total mass
conervation, but it introduces a much more-substanual aliasing erros in the calculation of the pressure
gradient. In this paper, we work on the mass—conservation in atmospheric speciral model. Based on the
past works, an alternative method of using specific volume, «, as themodynamic variable is proposed.
This method. susface pressure, p,, as a prognostic varibable, and it does not cause difficulty in the calcu
lation of the pressure gradient. The computational results show that the forecast quality is slightly im-
proved.

Key words atmosphetic spectral model  mass—conservation



