
7.3 Convective Available Potential Energy

(CAPE)

Suppose the atmosphere is conditionally unstable (i.e.,
�s < � < �d).

• An initially unsaturated parcel will be stable to small upward
displacements.

• If the parcel’s lifting condensation level (LCL) is reached, the
parcel lapse rate becomes �s.

• If the parcel is lifted further, it will become positively buoyant
at its level of free convection (LFC).

• Thus the parcel is unstable to large upward displacements.

• Above the LFC, the parcel will eventually become negatively
buoyant at its level of neutral buoyancy (LNB), also called the
equilibrium level (EL).

• The parcel will overshoot, then oscillate about this level.
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on how AWIPS calculates CAPE (and other parameters) see the 
AWIPS validation web site. 
 
For information on the various lifting methods employed on 
the Interactive Skew-T Program in AWIPS, see the AWIPS 
User's Manual. 
 

 
 
 
 

CAPE integrates a substantial portion of the 
thermodynamic information contained in a sounding. It is 
proportional to energy available for a rising parcel. CAPE 
provides an estimate of maximum updraft strength (Wmax) in 
convective storms by the relationship: 
 

CAPEW 2max =  
 

CAPE is a fundamental indicator of potential intensity of 
deep, moist convection. Operationally, CAPE is more popular 
than indices such as Lifted Index or K Index which uses 
temperature and dew point from only a few mandatory levels in 
a sounding. 

Figure 9: Levels on a skew-T log p diagram.
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Convective Available Potential Energy (CAPE) is proportional to the
area between a sounding and the parcel’s temperature plotted on a
skew T -log p diagram.

CAPE depends on the parcel properties, which in turn depend on the
parcel’s originating level.

Thus,

CAPEi ⌘
Z LNB

zi

g
T � T̄

T̄
dz =

Z pi

pn

R(T � T̄ ) d ln p,

where zi is the parcel’s initial height, pi its initial pressure, and pn the
pressure at the LNB.

Exercise. Derive CAPEi from (41):

dw

dt
= g

T � T̄

T̄
.
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We can also define negative area (NA) and positive area (PA):

NAi ⌘ �
Z pi

pf

R(T � T̄ ) d ln p,

PAi ⌘
Z pf

pn

R(T � T̄ ) d ln p,

so
CAPEi = PAi � NAi.

Here, pf is the pressure at the LFC.
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• The negative area is the amount of vertical kinetic energy per
unit mass required for a parcel to reach the LFC from zi.

– In this case, wf = 0 and w
2
i /2 = NAi.

• The positive area is the amount of vertical kinetic energy per
unit mass that is acquired by the parcel as it ascends from the
LFC to LNB/EL.

– If wLFC = 0, then w
2
n/2 = PAi.

• In particular, the maximum updraft speed (which is attained at
the LNB/EL) is then just

wn =
p
2PAi.
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