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ABSTRACT 

This article presents a method for transforming atmospheric model data to isobaric coordinates 
in such a way that mass-weighted integrals are conserved and that the variable surface pressure 
is naturally treated. The transformation is based on integrating model variables over finite 
pressure intervals. Representative values at isobaric levels are defined in terms of these integrals. 
Evaluation of atmospheric budget equations in pressure coordinates using transformed data is 
discussed on the example of the thermodynamic energy equation. Layer-integrated budgets 
calculated in model coordinates may be satisfactorily reproduced if the layout of the target 
system is carefully designed. In the specific case treated, the most delicate component is the 
energy conversion term, which can be accurately evaluated in the isobaric frame only if the 
vertical resolution is comparable to that of the model system. Nevertheless, good quantitative 
estimates of vertical integrals and qualitatively reasonable three-dimensional distributions of 
individual terms are obtained even after a significant reduction of the vertical resolution. The 
transformation scheme is conceptually simple and easy to implement. The method is applicable 
to transformations between arbitrary coordinate systems. 

1. Introduction 

An increasing number of empirical investi­
gations on the atmosphere is being based on 
archives of meteorological data assimilation prod­
ucts (Schubert et al., 1993; Gibson et al., 1994). 
Most studies rely on the availability of data bases 
of a manageable size, especially for investigations 
covering extended periods of time. As most 
forecast models are now running with more than 
20 levels, a significant reduction of the data volume 
is automatically realized by moving from the 
model frame to a standard pressure system 
consisting of some 10 to 15 levels, a procedure 
included in operational postprocessors. 
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The adoption of the isobaric system may be 
largely due to historical reasons, but there are 
distinct advantages still valid to date (Trenberth, 
1995). In particular, contrary to model coordinate 
systems, the isobaric frame is formally independent 
of the surface pressure, and therefore well suited 
for creating archives of so-called circulation 
statistics. 

Operational transfer schemes are based on local 
interpolation, typically linear or logarithmic in 
pressure. They yield accurate level values for 
the specified pressure surfaces, but these values 
are not representative for finite sized layers 
(Trenberth, 1991 ). Thus, integral quantities, such 
as the precipitable water, are generally not pre­
served by the transformation. A related problem 
of many operational schemes is that they create 
an artificial atmosphere by extrapolating fields 
below ground. Later, care must be taken that such 
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