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Motivation

What dynamical mechanism causes the growth 

of kinetic energy of perturbations in TCs ?

Perturbation with a large growth rate would be suitable for 

ensemble initial perturbations.

??? QUESTION???



Previous Studies on energy growth

Carr and Williams (1989):

They found that the azimuthalwavenumber 1 perturbation is the least 

damped mode. It is a decaying mode because they do not consider the Orr 

mechanism.

Nolan and Farrell (1999):

They found that the Orr mechanism causes the growth of kinetic energy of 

perturbations in TC like vortex.

Peng and Reynolds (2006):

They suggested a barotropic instability.



Previous Studies on energy max. area

Nolan and Farrell (1999):

They said that the area with the maximum amplitude of initial perturbation 

corresponds to the area where inflow exists.

Peng and Reynolds (2006):

They suggested the area where vorticity gradient changes sign.

Any paper addressing the asymmetry of SV based perturbations? 

Why SV based perturbations hardly appears west of TC?



What I did

I looked into the growth of kinetic energy of ensemble initial perturbations of ECMWF and 

NCEP.

As a first step, I picked up 00UTC of 09/10 (before-recurvature stage of Typhoon Sinlaku)

I focused on one vertical level, 500 hPa, where seems to determine the advection flow.

Note that the calculationof the energygrowth is basedon the asymmetriccomponentsof

wind perturbations,meaningthattheenergygrowthcomingfrom thedisplacementof TC is

not included.

Thekineticenergyis calculatedby averagingtheenergyover500km from thecenter.



Growth of kinetic energy

ECMWF (50 members) NCEP (20 members)

1. The growth rate of ECMWF is much larger than NCEP.

2. The growth of ECMWF is up to 12 to 18 hours.

3. Though it is not growing, it is not decaying in NCEPé why??

4. The initial amplitudes of NCEP are larger than ECMWF



Growth of enstrophy

ECMWF (50 members) NCEP (20 members)

Nothing specialé



ECMWF perturbation with the largest growth (stream function)



ECMWF Perturbation with the largest growth (wind)


