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1. Approximations in the CAPE algorithm”
2. Approximations in the closed formulas
3. Updates to the closed formulas

*Bister and Emanuel JGR 2002
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CAPE defined as a contour integral

Db
CAPE = ] (@ — ap)dp = —f adp
r
Po

“Hurricane CAPE” may have a # a at bottom
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Vertical cross-section in pressure coordinates

Dynamical constraint:

—adp = d(v?/2 + ®)
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—f adp = CAPE
I

(0]

.

RT,, log (%) = CAPE + %(v2 — v'?)

p
adp = R(T,, — Tvo)log(?e)

b
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If SLP is known at a second overturning radius (a)

o |
RT,,log (—) = CAPE, — CAPE, + 5 (V.2 — v,2) Emanuel 86,95

Pc Emanuel code
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LATITUDE

LATITUDE

100°E 160w
LONGITUDE

IEW pressure PI (hPa, Emanuel—pseudo)

100°E 160°W
LONGITUDE

IEW pressure PI {(hPa, Holland—pseudo)

=2 ) — CAPE. — CAPE,

= Dp,; solve for p,.

RT,,log| — | = CAPE

Solve for p
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Pa = Pe (code)
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Pa < Pe (BE 2002)
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OEW pressure PI (hPa, BEOZ—pseudo)




Definitions of Pl

IEW (v = 0) OEW (v% > 0)

Pa = Pe E86, ES8 E95, code

Pa < Pe H97 BEO2
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Pl algorithm for velocity closure

CAPE = —fr adp = (Tg — To)([s — so(p")]
TB = [k —ko(®")]/[s — so(p)]

CAPE* = "£ adp = (Ty — To) ([s* — 50 (@]

TB = [k* = ko@)]/[s* — so(p)]
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ister-Emanuel 02

GFDL/NOAA



LATITUDE

Error from T averaging (%)

100°E 1607w 80w TB o To A Tb = TO
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relative error due to averaging (revers)
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relative error due to averaging (pseudo)




pproximations in the thermodyna
Fully moist vs. “moist-like”

“Moist-like” neglects condensate heat capacity, loading
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Full moisture (code)
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IEW pressure PI (hPa, pseudo)

Moist-like
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LATITUDE

Full moisture (code)
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LATITUDE

Full moisture (code)

100°E 160%w 60%w
LONGITUDE

velocity PI (m /s, pseudo)

Moist-like
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3. Closed formulas for full moisture
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Irreversible case (full moisture)

To
QdlogT = wy,

G = ®+ ¢;(T — T,logT)
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Velocity

GFDL/NOAA



Effective outflow
geopotential @,
(pseudoadiabatic)

Environment

Eyewall

Saturated
Eyewall




