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Wissmeier and Smith (2011) show that large amplitudes o&thbient vertical vorticity are produce
by single cell rotating convective clouds
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L Introduction

I—Motivation

Montgomery and Smith (2010) proposed that patches of emaavarticity from such cells car

interact and merge
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L Introduction
I—Goals

» Was dry air aloft the reason tropical storm Gaston (201®daio develop?
» What is the effect of dry air aloft on a convective cell?

» What are the effects of dry air on the generation of verticatigity?
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L Introduction

I—Experimental setup

» George Bryan’s Cloud Model £.=1.5:0” / A
» Three-dimensional, non-hydrostatic, 4
non-linear, time-dependen); numerical model Q_D //
» Gilmore’s microphysics scheme —
» “Open” boundary conditions at lateral
boundaries 0
» Integration time 2 hours %
» No background wind field z“ . AT:2K
» No Radiation, no surface fluxes, no friction Oxt o
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L Introduction

I—Experiments

Idealised soundings approximating that from PREDICT on @&uaber, 18:20 UTC.
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I—RES.IHS& Interpretations

I—Experiment 1 evolution

Massflux Vertical vorticity
15 e R
m=== Positive massflux 12 [ ] r ]
=== Negative massflux N 1 N ] = Positive zeta
m== Rain contours g9r E - B === Negative zeta
=== Cloud condensate = r 1 F 1
= 61 ] C ]
3 [ ] L ]
dTrho 20 min Thetae
12 | ] E ]
‘é\ 9 F ] E =
< [ ] N ]
=== Positive dTrho ~ 6 ] C 7 = Thetae>354 K
= Negative dTrho sk ] === Thetae <354 K
= Rain contours r ¢ ] === Rain contours
Ice particles L L . ]
p 0 === Cloud condensate
5 10 15 20 5 10 15 20
x (km) x (km)

Gerard Kilroy A Numerical of Rotating Convecti



A Numerical Study of Rotating Convection During Tropical Cyclogenesis
I—RES.IHS& Interpretations

I—Experiment 1 evolution

Massflux Vertical vorticity
15 e R
m=== Positive massflux 12 [ ] r ]
=== Negative massflux N 1 N ] = Positive zeta
m== Rain contours g9r E - B === Negative zeta
=== Cloud condensate = r 1 F 1
= 61 ] C ]
3 [ ] L ]
0 C 1 1 N L 1 1 1 N
dTrho 30 min Thetae
12 | ] E ]
T o L ]
< [ ]
=== Positive dTrho ~ 6 ] == Thetae > 354 K
= Negative dTrho sk ] === Thetae <354 K
= Rain contours r ] === Rain contours
Ice particles L ]
p 0 === Cloud condensate
5 10 15 20
x (km)

Gerard Kilroy A Numerical of Rotating Convecti



A Numerical Study of Rotating Convection During Tropical Cyclogenesis

L Results& Interpretations

I—Experiment 1 evolution
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L Results& Interpretations

I—AnaJysisof maximum & minimum values

Evolution of maximum & minimum values
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L Results& Interpretations

I—Dry air aloft smulations: vertical vorticity
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I—.‘St.|mmary

» We find the entrainment of dry air aloft was found to weakernvection, as in James and
Markowski (2009)

» Dry air aloft may have weakened Gaston (2010) by weakeniegativconvection, not by
strengthening convective downdraughts

» Convective cells amplify the ambient rotation at low lev@ysmore than an order of magnitude
shown in Wissmeier and Smith (2011)

» This vorticity persists long after the initial updraughshdecayed
» The maximum amplification of vorticity is insensitive to theesence of dry air aloft
» Dry air does reduce the depth to which there is significantlidicadion of vorticity
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L End

Thank You!
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