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IMPACT OF OCEAN MIXED LAYER TEMPERATURE
ON HURRICANE EVOLUTION IN WESTERN PACIFIC

CATEGORY 1-2 2-3 3-4 4-5

LIN ETAL, 2005, 27th Conference on Hurricanes and Tropical Meteorology

Depends on SST, mixed layer depth h, entrainment of cool water
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Intermittent fluxes of momentum
and energy

Wave-averaged effects





BREAKER PDF FOR VARYING WINDS AND WAVE AGE



Momentum

SGS TKE

Density

``Vortex Force” Stochastic impulses

Breaker work



Top of water

Stable
Thermocline

Cool water



Cool water



Cool water



Decreasing wave ageCool water







PARTICLE PATHS OVERLAYING VORTICITY CONTOURS 
UNIFORM STRESS (no breaking) U10 = 5m/s



Uniform stress + vortex force Breaking + vortex force



X-Y SURFACE PATTERNS OF VERTICAL
VORTICITY, z = -1m, WINDS = 15m/s



X-Z PATTERN OF VERTICAL VELOCITY W AND
U-CURRENT

UA=15m/s



``WHAT IF …. “
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GOAL: IMPACT ON SST AND MIXED LAYER COOLING



``MORE PARALLELISM …“
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FREE CONVECTION 5123 W-FIELD



PARTICLE TRACING IN X-Y PLANE 10243 SIMULATION

4096 CPUs



Dust devil image courtesy NASA

TEMPORAL EVOLUTION OF VORTICES
IDENTIFIED BY LOW (NEGATIVE) PRESSURE





Decreasing wave age

Initial
profile
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Coupled model SST

CBLAST observed SST



COUPLING OF CL2 INSTABILITY AND AN
ISOLATED BREAKER

2-D laboratory breaker, Melville, Veron & White
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COURTESY OF KEN MELVILLEGulf of Tehuantepec U ~[20-25] m/s



Decreasing wave age



GOAL: IMPACT ON SST AND MIXED LAYER COOLING



X-Y SURFACE PATTERNS OF VERTICAL VELOCITY,
z = -1m, WINDS = 30m/s

UNIFORM STRESS PLUS VORTEX FORCE VORTEX FORCE PLUS WAVE BREAKING
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