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The extension of the idea on CAPE
(Convective Available Potential Energy)

JingShan Hong' and Ben Jong-Dac Jou®

'Computer Center, Central Weather Bureau

Department of Atmospheric Science, National Taiwan University,
ABSTRACT

The definition of CAPE (Convective Available Potential Energy) represents the area on a
thermodynamic diagram enclosed by the environmental temperature profile and the moist adiabat
connecting the level of free convection to the equilibrium level. It is apparent that the magnitude ¢
the CAPE depends on the environmental condition as well as the property of the initial parcel. Thus,
CAPE can be treated as a measurement of the potential instability, which is only representative of th
initial parcel. However, the atmospheric convective activity is usually determined by the air of a layer
say boundary layer, but not a level. The paper preposed an idea, the profile of CAPE, to improve the
deficiency of the conventional, level-thinking, CAPE. The profile of CAPE is obtained by the CAPE
calculated at individual layer from surface to 700 hPa. The characteristic of the profile can explicitly
expose the potential instability for convection within the atmospheric boundary layer. Two extreme
cases are presented in the paper and verified by a two-dimensional cloud model. The results show that
the conventional CAPE can mislead a lot in some special case especially when the low level is
significantiy too dry. Comparatively, the profile of CAPE has the ability to avoid the misleading due
to the layer thinking.

Key Words: CAPE, profile of CAPE
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