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Introduction

 Developing tropical system — significant cyclonic vorticity at
middle levels

e Key element of tropical cyclone spinup — strong near-surface
vorticity and associated warm core

* Important - interaction of mid-level mesoscale convective
vortices and downward development of a surface circulation

e Concept of the “vortical hot tower”
e Cloud-resolving model work of Raymond and Sessions (2007)

e Bister and Emanuel (1997) — cold core in a developing cyclone
promotes the formation of an embedded warm core



Introduction

Nuri (2008 ) - formed out of
a tropical easterly wave

Observations:
— Airborne Doppler radar
— Dropsondes

Intensification from wave
to typhoon stage - 3 days
Nuri 1 - tropical wave
Nuri 2 - tropical depression
Nuri 3 - tropical cyclone

- typhoon




Introduction

Nuri track, sea surface temperature (C)

* Montgomery et al. (2010): The
core of the cyclone formed near
the intersection of the wave axis
and a crtitical latitude, i.e., the
latitude where the low-level
environmental easterly wind 4
speed matches the westward
propagation speed of the wave
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Thermodynamic fields
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Thermodynamic fields
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Thermodynamic fields

Mixing ratio average

Nuril; Relative winds and Mixing ratio averaged over z=0-2.5 km Nuri2; Relative winds and Mixing ratio averaged over z=0-2 km
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Thermodynamic fields

Mixing ratio average

Nuril; Relative winds and Mixing ratio averaged over z=2.5-5 km Nuri2; Relative winds and Mixing ratio averaged over z=2-4.4 km
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Height (km)

Nuri 1

Vertical mass flux AR e

Height (km)
6]
T
i

10

gbolo LN e T 144 (deg E) | |
AU : : g ——145 (deg E)
Py E AN e SR AU S— ——146 (deg E) |
: : : : : : : § § : 147 (deg E)
gho ................ P SUUUUURRRR ................ A ............... | L TR EO N W ............ ——148 (deg E) |
: : : : : : : : 149 (deg E)

1

0 \
-0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
Mass Flux (kg/mz;’s)

Nuri 2

| =139 (deg E)
1 ——140 (deg B) |\
: 141 (deg E)
| ——142 (deg E)

Height (km)

— Nu.ri2 ............ ............... .............. ............... ................... .............
I : : : : :

0
-0.005 0 0.005 0.01 0.015 0.02 0.025 0.03
mass flux (kg/mzfs]

0 i i i i i
-0.04 -0.02 0 0.02 0.04 0.06
Mass flux (kg/m?/s)

0.08 0.1



Mass flux and storm relative winds

Nuril; Mass flux at z= 0.625km(kg/m?/s) Nuri2; Mass flux at z= 0.625km(kg/m?/s)
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Nuril; Mass flux at z= 4.375km(kg/m2/s)

Nuri2; Mass flux at z= 4.375km(kg/m2/s]
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Nuril; Mass flux at z= 5km(kg/m?/s)

Nuri2; Mass flux at z= 5km(kg/m?*/s)
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Nuril; Mass flux at z= 7.5km(kg/m?/s)
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Nuril; Mass flux at z= 9.375km(kg/m2/s)
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Nuri2; Mass flux at z= 7.5km(kg/m?/s)
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Summary

e The dry air seems to be flowing in from the east
side at low levels in both cases

 For Nuri 1, west side consisted of newly forming
convection which gradually became more mature
as moved eastward through the system

 For Nuri 2, convective systems seem to be bigger
and fewer in numer

 The rapid intensification of Nuri appears to be
related to the development of vertical mass flux
profiles showing a strong increase with height
below 4 km elevation



Thank you for your attention!



