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CISK

(Charney & Eliassen, 196473 &)

 CISK: Conditional Instability of the Second Kind
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WISHE (Emanuel, 1986)

« WISHE: Wind Induced Surface Heat Exchange
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WISHE

Yano and Emanuel (1991) coined the term WISHE (wind-induced surface heat
exchange) to denote the source of fluctuations in subcloud-layer entropy arising from
fluctuations in surface wind speed. This can be an important source of energy for tropical
disturbances (Emanuel 1987, Neelin ef al. 1987; and Numaguti and Hayashi 1991. The
latter two used the term ‘evaporation—wind feedback’ to characterize the same process).

(Emanuel et al,, 1994)

The Wind-Induced Surface Heat Exchange (WISHE )
Model was originally proposed by Emanuel (1987,
hereinafter E87) and independently by Neelin et al.
(1987) as an alternative to the wave-CISK mechanism
for explaining the 30-60-day oscillation. The acronym
WISHE is intended to replace and unify the terms “air~
sea interaction” used by E87 and “evaporation-wind
feedback’ used by Neelin et al, (1987).

(Yano and Emanuel, 1991)




Emanuel (1986), echoing the earhier work by
Riehl and Kleinschmidt, proposed instead that ““the
intensification and maintenance of tropical cyclones
depend exclusively' on self-induced heat transfer
from the ocean.” arguing that ambient conditional
instability plays essentially no role, with energy supphed
exclusively by surface enthalpy fluxes. A key adjective in
this formulation 1s “*self-induced,’” the 1dea bemng that the
winds associated with the tropical cyclones dnve the
surface enthalpy fluxes that power 1t—a process that
has since been called *‘wmmd-induced surface heat
exchange” (WISHE).

(Zhang and Emanuel, 2016)



CISK

It is proposed that the cyclone develops by a kind of secondary instability in
which existing cumulus convection is augmented in regions of low-level
horizontal convergence and quenched in regions of low-level divergence.
The cumulus and cyclone-scale motions are thus to be regarded as
cooperating rather than as competing—the clouds supplying latent heat
energy to the cyclone, and the cyclone supplying the fuel, in the form of
moisture, to the clouds.

(Charney and Eliassen, 1964)

The model assumesg that the large-scale hydrodynamical aspects of a tropical cyclone may be represented
by en axisymmetric, quasi-balanced vortex in a stably stratified incompressible fluid, while the effects of
moigt eonvection may be formulated through the first law of thermodynamics applied to an implicit model
of penetrative convective clouds. The air-sea exchange of angular momentum as well as latent amd sensible
heat is explicitly caleulated in the model with the use of conventional approximetions,

The present author views (O GVEI ma, 1 969)

CISK in terms of the conceptual content that _
has grown and matured with advances in_maodel- —AlILUFEE(EChamey and Eliassen (1964)1°
ing work. Then, the spirit of CISK as the co- Dnyamaflgﬁg}_ﬂf%i?tﬁb’ﬂﬁﬁ%ﬁﬂ LTI,
operalive intensification theory is valid and alive, 2 T— )LOREEERATEWEER IS,
[t i unfortunate, however, such a view of CISK CISKDIE B tE D RICESTT LS

does not seem (o0 be shared bv the majority of

users of the acronym. (Oﬂyamar 1982)
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FIG. 13. The tropical cyclone as a Carnot heat engine, See text for explanation.
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F1ZRA & B FARAD AR B (Wang, 2012)
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WISHE: IREDSEEE & DL
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planetary boundary layer {(PBL) represent surfaces of coustant angular
momentum {Af} and saturated eguivalent potential temperature
(2F ). Solid lings in PBL show surfaces of constant 8, while M is shown

by dashed lines, (Emanuel, 1986)
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