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Gray (1968) identified six features of the large-scale environment that were
necessary ingredients for tropical cyclogenesis

sufficient ocean thermal energy ( SST > 26°C to a depth of 60m )
moist mid-troposphere ( measured by 700hPa relative humidity )

conditionally unstable atmosphere to support deep convection



SXERHIRERRESFRE

Gray (1968) identified six features gf the large-scale environment that were
necessary ingredients for tropical cyclogenesis

a maximum in lower troposphere relative vorticity

weak vertical shear of the horizontal winds at the genesis site

location at least 5 latitude away from the equator



Schematic of CISK
RN A RS B EaNRIEEERE , BARRYERAIENERENIAT, ERKSHESTIAH,
2R —ANERFIKSRIIERIRER ( Charney & El-iassen, 1964 )
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(a) given an incipient low-level cyclone with a moist boundary layer, frictional
convergence of moisture, and forced ascent drive convection

(b) latent heating due to convection reduces surface pressure, strengthens the low-level
cyclone, and enhances moisture convergence and convection in a positive feedback
loop



WISHE: A Carnot Cycle Theory of Potential Intensity
B-SHHE(ERIEIE

( WISHE, wind-induced surface heat exchange )

Idealized Carnot Engine in a Tropical Cyclone

@©The COMET Program

v Air in the atmospheric boundary layer flows in isothermally (AB),

v rises adiabatically in the eyewall convection (BC),

v diverges isothermally near the tropopause in the outflow anticyclone(CD).
v To close the circuit, this air must sink far from the storm (DA).



WISHE: A Carnot Cycle Theory of Potential Intensity

SRE/RSIERE— IMIRIEIEE DS EEHMinZ BIERIEMNETE ( Kerry Emanuel ,
1986 )

Idealized Carnot Engine in a Tropical Cyclone

@©The COMET Program

v Air in the atmospheric boundary layer flows in isothermally (AB),

v rises adiabatically in the eyewall convection (BC),

v diverges isothermally near the tropopause in the outflow anticyclone(CD).
v To close the circuit, this air must sink far from the storm (DA).
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THE WARM CORE IS A CONSEQUENCE OF BOTH LATENT
HEAT RELEASE AND WARMING BY SUBSIDENCE
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THE WARM CORE IS A CONSEQUENCE OF BOTH LATENT
HEAT RELEASE AND WARMING BY SUBSIDENCE
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“Ef§” (2001 Typhoon Vamei )
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EFHFEEN “EE” (2001 Typhoon Vamei )
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EFFRENSE “FfgRB" (2004 Cyclone Agni)
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EFFRENSE “FfgRB" (2004 Cyclone Agni)
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A ERN “-=IEHEE” (2004 Hurricane Catarina )
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