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Chan and Lam (1989)

il Binary interaction — Wayne and Vera (1986)
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. Binary interaction — Bopha and Saomai (2006)
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Dong and Neumann (1983)

. Binary interaction — Marie and Kathy (1964)
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. Angular change vs separation distance
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Dong and Neumann (1983)
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Lander (1995)
. Binary interaction
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DeMaria and Chan (1984)

. Binary interaction —f plane
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DeMaria and Chan (1984)
. Relative vorticity
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il Binary interaction — f plane
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Chan and Law (1995)
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Chan and Law (1995)
Jlll Relative vorticity distribution
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Chan and Law (1995)
] Asymmetric Flow after 12 h (left vortex)

b=1.0 b=0.7

12=h F/C AWIND 12-h F/C AWIND
b=1 BETA=0 . b=0.7 BETA=Q
7 8 \ \® 100 110 7 - 8d 94 100 110 130
b | L L/ 2 & :
_\\WIifYrrr7r - THHF ‘
I\ Atk rrrrrena SETITEN o
N\ L Lty rrrrirrr a q 17T, o
ALt H] I IR NN R ale . |y \ \((M&\._"J —
A 41T Jf_[/'/'/'f[/’[/'J;_i_‘_eJE LY {{ q{(“ \g‘—"o/./ E
SR =ZZN ¥ 12411 111 Al I e PP P AN
!\\,»///If { /'ff/'ff’{( ‘\ * Lo N L8 k"""fv/././ _—— 8
i\\\_»///” {r ‘[ Ffff{"\\ét\-_,, w SRS 555 ey it S
x —
R ) r'l“x AN x N R VEK \é'\\j— A
N LR —t08 NARRR L SN LS W W
N s ~ L A BRI S RN Wt = | 2
e LY LL. / SAass —o— S AVNANA VR VAN Y N i i i i, A o
\.._///// / FANNN NN~ o it e ot A ! \\\\\J\\\\ e it g e e et e >I-
= 2 AL IENNNNNNS T > NNNSN S St
Y 2 A7 L I UNN NN NN I iy N AN NS~ - -
g g LR EERE L\ ol s ok PETO ST S
o L{ \ A NN > va —5G- \\.\\\\\ [ SR \ /
=y IR 1\\\\\_,,////// W Ao Joa ¥
% B RN N S il e d LN 28
bk \\\\“T"////;/;/I/ I SR e ”
OO\ N st a VA -
S W e
- e
X-DISTANCE (x 20 km) X-DISTANCE (x 20 km)

School of energy and Environment, City University of Hong Kong



_
%z—v VS~V 0V, -V, eV,

AASV SAAV AAAV
/ / |
Asymmetric Symmetric Asymmetric

Advection of  Advection of  Advection of
Symmetric Asymmetric Asymmetric
Vorticity Vorticity Vorticity

School of energy and Environment, City University of Hong Kong



. Terms in the Vorticity Equation
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Chan and Law (1995)
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Chan and Law (1995)
Jll Binary interaction — 8 plane
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Chan and Law (1995)
. Binary interaction — 8 plane
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Chan and Law (1995)

il Binary interaction in a horizontally sheared flow
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Binary interaction in a horizontally sheared flow
- movement of the centre of mass

24 h tracks of the COM of the vortices
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. Summary

Binary interaction depends on the relative vorticity
distribution of the two vortices.

The two vortices interact with each other while the
binary system moves as a large cyclonic vortex
(towards the northwest in the NH) under the beta

effect.

A background sheared flow (cyclonic or
anticyclonic) can modify the relative track of the
two vortices
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Lee et al. (2022)

. Binary interaction —identical vortices
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Lee et al. (2022)
. Binary interaction — non-identical vortices
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Lee et al. (2022)

. PVT and vectors — identical vortices at 48 h
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Lee et al. (2022)

. Vertical wind shear at 48 h (200-850 hPa)

DO6R33133 D10R33133

-2000-1000 0 1000 2000 -2000-1000 0 1000 2000

School of energy and Environment, City University of Hong Kong



Lee et al. (2022)
. No heating experiment
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Lee et al. (2022)
. Modification of binary interaction due to VWS
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. Summary

= Binary interaction can be modified by the vertical
wind shear (VWS) generated by the upper-level
flow associated with the anticyclonic circulation of
the two vortices.

= Asymmetric convection due to the VWS then
modifies the diabatic heating term in the PV
tendency and changes the tracks of the two
vortices

= Binary interaction therefore cannot be completely
explained by barotropic concepts.
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Chan and Chan (2016)
.Tracks at various latitudes (beta plane, no background flow)
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Chan and Chan (2016)

.Vertical wind shear
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Chan and Chan (2016)
.Upper tropospheric flow
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Chan and Chan (2016)
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. Summary

= Differential beta effect in the vertical can modify
the upper tropospheric flow and thus change the

horizontal advection of potential vorticity and
VWS, as well as the distribution of convection.

= A TC can therefore recurve even in the absence of
an environmental steering flow.
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