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Discussion About the Method of CAPE Calculation

with Virtual Temperature Correction
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Abstract: Convective available potential energy (CAPE) is an important parameter in severe weather
analysis and forecasting. The virtual temperature correction should be used in accurate CAPE calculation.
MICAPS and GRADS both choose previous values of level of free convection (LFC) as the integral starting
points in CAPE calculation when using virtual temperature corrections. LFC is defined as the altitude in
the atmosphere where the temperature difference between air parcel and the environment turns from nega-
tive to positive. Using the same altitude of LFC in CAPE calculation with virtual temperature correction,
is obviously contrary to the definition of LFC. Theoretical analysis in this paper indicates that LFC changes
in CAPE calculation with virtual temperature correction, since two temperature profiles of air parcel and
the environment change after correction, and their crossing point (LFC) also changes. The altitude of LFC
is usually decreased using virtual temperature correction. Case study shows that although the CAPE incre-
ment is not so obvious when using the revised LFC in CAPE calculation with virtual temperature correc-
tion, it will be more reasonable in graphical representation and more precise for its physical meaning when
considering the variation of LFC.
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Fig. 1 Diagrammatic sketch about associated lines
and heights in CAPE calculation using normal
and revised methods
(The blue and red solid lines are temperature profiles
of the environment and the air parcel; the dashed lines
indicate new profiles after virtual temperature correction;
the shaded area indicates CAPE increment when
considering the decrease of LFC in virtual temperature
correction. LCL, LFC and EL mean lifting condensation
level, level of free convection, equivalent level and the
convective condensation level, respectively. And the
subscripts 1 and 2 are used to distinguish the typical
heights whether using or not using virtual

temperature correction)
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Fig. 2 The skew T-InP of Nanjing (58238)
at 20:00 BT 14 June 2005 drawn by MICAPS
using normal method (neglecting the virtual
temperature correction). The red area means
CAPE and the lower blue area means CIN,
the important levels such as LFC, EL and

LCL are labeled on the right side of the plot
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Fig. 3 The skew T-Inp of Nanjing (58238) at 20:00 BT 14 June 2005 drawn by GRADS
(The main difference between above two figures is the integral starting point is different)
(a) the LFC changed, (b) the LFC unchanged
(Red and yellow lines are the environmental temperature and dew point temperature profiles, respectively;
blue and lower black shaded areas are the CAPE and CIN without virtual temperature correction; light blue
and pink lines are temperature profiles of environment and air parcel using revised method; the pink and
green areas mean CAPE and CIN using revised method; the important levels such as LFC, EL and
LCL are labeled on the right side of the plot, and these labeled v indicates revised ones)
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Table 1 Main convective parameters according to Nanjing sounding at 20:00 BT 14 June 2005
using different CAPE calculation methods
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