Formacion de
paredes convectivas
concéntricas
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Perspectiva

Las paredes convectivas (PC) concéntricas estan
vinculadas a cambios de intensidad en huracanes
intensos

*Las podemos predecir?
*Si es asi, qué datos hacen falta?

Estan éstos disponibles en las practicas
observacionales contemporaneas?

Como ocurre la FP(C?
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Inestabilidad WISHE
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Interacciones
Barotropicas
entre vortices

Kuo, Lin, Chang and Williams; 2004
Kuo, Schubert, Ling and Kuo; 2008



Diseno de

experimentos
Dritschel y Waugh (1992
IR R y Waugh (1992)
ot a(x, y) .
>
=V R ) A (R,
u = —oldy

Vortices Rankine
v = J/ox

Kuo et al. (2004)



Y=5

y=3

t=0 hr

(o) CONCENTRICAS

Fusion

Kuo et al. (2004)



Estructuras concéntricas en

todas las configuraciones s [
t=0 hr ; o
& _ _
) 50 | |
09 dis;izce from Occnler (kr6no) o
e [ I 4
00> Contraccion de
- | la estructura
e —— secun d al'i a




y (km)

y (km)

Vorticidad

Tiempo de filamentacion

| S, Deformac

—-100 -50

Tiempo de filamentacion

2(S2+8,2-2) 12

on “strain”
o

S, Deformacion por sizalla

Estructuras concéntricas
también resultan de
aglomeraciones de

vorticidad aleatoriamente

distribuidas

« oy “Rozoff et al. (2006)



Conclusiones

* La formacion de estructuras concéntricas requiere:

— Vortice 6 veces mas fuerte que las aglomeraciones de vorticidad que lo
rodean

— La distancia entre los vortices debe ser menor a 3-4 veces el radio del
vortice pequeio

e La contraccion del maximo secundario de vientos

puede ser un resultado de interaccion de vortices
barotrépicos
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Las estructuras
concéntricas son
favorecidas:

e 00 = 1 cerca del vortice
fuerte

o= 0.7, 0.5: lejos del
vortice fuerte



 FPS resulta de dinamica advectiva en 2D

* Ocurre cuando un vortice ‘““grande y débil”’
esta relativamente cerca del centro del CT



B-falda

Terwey and Montgomery; 2008
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Detalles de la simulacion

RAMS version 2.9
3 Dominios (2,6 and 24 km)

— Condiciones de frontera periodicas (laterales)
F constante, 15°
28°C TSM

Inicializacion con vortice de mesoescala
-V _~10m/s a75 km

— Jordan (1958) sondeo medio (humedecido cérca del
centro)

204 horas de simulacion
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FPC ocurre en regiones donde:
— Ocurre conveccion (alto potencial convectivo)
— B-falda esta presente, forma un Jet

Jet evoluciona a una pared concéntrica a través
de WISHE



Inestabilidad de WISHE
de amplitud finita

Nong y Emanuel; 2003



Descripcion del 1¢" modelo

Simétrico con respecto al

eje de rotacion Vértice inicial
2 capas "Rym = 60 km
‘R =400 km

vientos cesan

— Debajo de | b
ebajo de las nubes *Viento maximo = 10m s-’

— Resto de la troposfera
Dinamica en balance
Conveccion parametrizada

EX1 Control

EX2  #, increased from 60% to 90% in the lower troposphere

EX3 Same as EX2 except that surface wind at 8 days is used in the calculations of
surface entropy fluxes after 8 days

EX4  Same as EXI except that Gaussian random perturbations with zero mean and
standard deviation of 5 are instantly added to the surface entropy fluxes at
9.4 days in the entire model domain

EXS5  Same as EX4 except that the random perturbations begin at 9.4 days and last
7.5 hours in the entire model domain
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Resultados del 1¢" modelo
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Conclusiones

* El modelo simple produce FPC
— Sin forzamiento externo

— Siempre y cuando la troposfera sea lo
suficientemente himeda

* En una tropdsfera mas seca, una perturbacion de
amplitud finita es necesaria para FPC

* WISHE es responsable de la FPC



Modelo que resuelve nubes (CRM)
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No eddy forcing is added

Same as EXP1 but initial relative humidity is 90% from 1.875 to 9.375 km altitude
Same as EXP1 with eddy forcing turned on for 60 h

Same as EXP3 but the WISHE mechanism is turned off by using the surface
winds at 130 h in the calculations of surface heat fluxes between 130 h

and 230 h. After 230 h the WISHE mechanism is switched on again

Same as EXP3 but without ice processes

Same as EXP3 but no negative spin-up

Same as EXP3 but no positive spin-up

Same as EXP3 but Aere =15 ms~'d™!

Same as EXP3 but Ape =35 ms™'d™!

Same as EXP3 but A =35 m s~!d~! but the WISHE mechanism turned off
Same as EXP3 but rp = 160 km

Same as EXP3 but ry = 300 km

Same as EXP3 but £ = 1000 km and #, = 3000 km

Same as EXP3 but g =7 km

Same as EXP3 but /; = 10 km

Same as EXP3 but #pox = 115 h, iy =15h
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Resultados del 29° modelo
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Results Model 2

TABLE 2. DESCRIPTION OF EXPERIMENTS WITH THE FULL-PHYSICS MODEL

EXP1 No eddy forcing is added
EXP2 Same as EXP1 but initial relative humidity is 90% from 1.875 to 9.375 km altitude
XP3 (Same as EXP1 with eddy forcing turned on for 60 h
XP4 Same as EXP3 but the WISHE mechanism is turned off by using the surface
winds at 130 h in the calculations of surface heat fluxes between 130 h
and 230 h. After 230 h the WISHE mechanism is switched on again
Same as EXP3 but without ice processes o
XP6 Same as EXP3 but no negative spin-up . S|n 'WISHE
XP7 Same as EXP3 but no positive spin-up
XP8  Same as EXP3but Agre =15m s~ 'd™! F .
XP9 (@Same as EXP3 but Aeg, =35 m s~ d™! § Forzamiento

XP10 Same as EXP3 but Ag. =35 m s~ d~! but the WISHE mechanism turned off

XP11 ggSame as EXP3 but 79 = 160 km . FPC
XP12  Same as EXP3 but ry = 300 km

XP13  Same as EXP3 but I/, = 1000 km and r, = 3000 km

XP14  Same as EXP3 but zg =7 km

XP15 Same as EXP3but /- = 10 km

XP16 Same as EXP3but 7. = 115 h, ; = 15h

XP5

FPC ocurre solo cuando:
*WISHE se permite
*El forzamiento por remolinos actua
—Lo suficientemente fuerte
—FPC multiples



* Lo que produce la FPC es una
retroalimentacion de WISHE

* Algun forzamiento
‘externo’” es necesario




Conclusiones

* No esta claro cuales son los procesos fisicos
que generan FP(

e FPC ocurre en un ambiente altamente
convectivo.

* Una teoria completa de FPC debe basarse en
un modelo realista



En nuestras simulaciones se observan:

 [-falda antes de FP(?

— La conveccion en la region es activa?
— Se forma un jet?

* Podemos identificar regiones de vorticidad que
pudieran actuar como un vortice ‘‘grande y débil’’?

* Hay sistemas sindpticos que interactian con el (T
antes o durante la FPC?



