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The process that govern the
Increase ocean cooling and
decrease TC intensity is not
well understood
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the oceanic mixed layer is thinner,
the storm moves slower,
the intensity potential is larger,

40
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MIXED-LAYER DEPTH (m)

L

the storm is of greater horizontal size,
the storm occurs at lower latitudes,
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the thermal stratification below the oceanic mixed lay-
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. Positive correlation
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Schade and Emanuel (1999)

7

between the cold wake size
and TC intensity reduction

Pre-storm oceanic cold eddies
(Jaimes and Shay 2006, MWR)
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To fully understand the complex interaction between TC and its
cold wake, we need to use the tightly coupled model

COAMPS Driver
Atmospheric

Component

Wave Tl Ocean

Component COAMPS O Component
(SWAN or z Coupler | <=l (NCOM or S (9"@,/
) N ) .
? &
/ \ Sea surface §
temperature
Wave Ocean
Background Background
component component Wind stress, sea level pressure, shortwave radiation,

surface heat & moisture fluxes

Earth System Modeling Framework (ESMF)

1COAMPS® is aregistered trademark of Naval Research Laboratory
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Animation of Katrina Cold Wake

Lengtude

12 UTC 27Aug, 2005
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location

Significant (>4C in average) cooling occurs around 13 UTC 28 Aug

sMaximum cooling located about 100 km SW of the storm’s landfall
Chen el al. (2010), MWR
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TC cold wake

Cooling from

HADV
Cooling from

VMIX
Cooling from VADV

O @0
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N

The wind mixing, vertical advection, and horizontal advection are the three
primary causes for the wake formation. The advections are important to
increase the horizontal length scale of the wake
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the eyewall persists

Uncoupled run has a steady progression in the reduction of the eyewall radius
and reduction of deep convection at radii beyond the eyewall

In the Coupled run, this progression is interrupted and weaker convection beyond
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Wave # 3 response from a forced-stationary wake
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Vertical velocity
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The low-level wind response to the cold wake is
to enhanced:

*A wake jet into the cyclone center
sConvergence downwind from the cold wake

*Divergence upwind from the cold wake

17 Conference on Air-Sea Interaction S. Chen
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The wake
comes in
different size,
shape, and
magnitude

It is influenced
by:

«Storm intensity
«Storm size
«Storm speed

eUpper-ocean
stratification

eInertial period
Price (1981)




How does the wake affects the TC intensity?

*Reverse WISHE cycle — reduce flux - reduce evaporation at the
air-sea interface — therefore decrease the radial inflow (Bender

and Ginis, 1999)
*Vortical Hot Towers — (Montgomery et al. 2009)
*Does the wake disrupt the aggregation of the VHTS?

Azimuthally averaged total heat flux 050 km radii Kat Expriments
T T T T T T T

Total Flux

Al TC continues to
increase, but at a
slower rate

heat Flux (W/m2)

Wind Speed (mfs)
2

25
Time (H)
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Model configuration:
Uncoupled
|dealized

3 km horizontal
resolution

Imposed cold wake

S. Chen



*The dry idealized mono vortex simulation suggests the wake
setup a preferred convergence area downwind from the wake and
a divergence area upwind from the wake

*The moist idealized simulation shows the wake changed the
convective structure and distribution both in the eyewall and at
outer radi

*The model wake disrupted and delayed the aggregation process
of the VHTs in the Idealized axisymmetric simulation

*The wake width influences the idealized dynamic response of the
simulated vortex structure

*Results from the fully coupled Katrina simulation also suggests
similar conclusions
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