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Introduction
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Why are we interested in the maximum intensity of TCs?

1. real-time forecasting
2. hazard planning
3. consequences of climate change
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Inflow Rainbands
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Approaches?

1. analytic approach

2. observational dataset
3. numerical models



Method

Sensitivity tests:

(1) grid spacing

(2) turbulence parameterization

(3) air-sea exchange coefficients

(4) microphysics parameterization

(5) governing equations

(6) ice microphysical processes

(7) water conservation

(8) domain size

(9) external lateral boundary conditions

(10) size and intensity of the initial vortex
(11) “precipitation mass sink” effect

Comparison with observations.
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IB conditions
in RE87 “model neutral sounding”

J/

100

200

300

p (mb)

400

500

600

700

800

900
1000

T (C)

20

SST =26.13 °C

1500 km x 25 km
At=75s

Closed boundary condition with
Newtonian damping

Intensity of initial vortex = 15 m/s




How to define maximum intensity?
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(1/5) Grid spacing

[,=187.5m
[,=50m

Lower Ar = higher v__.

Lower Az - lower v,

Ar (m) Az (m) 2., (ms)
Sensitivity to Ar:
16000 250 70
8000 250 96
4000 250 98
2000 250 100
1000 250 102
500 250 104
Sensitivity to Az:
1000 1000 119
1000 500 i I
1000 250 102
1000 125 105
1000 63 103

After additional tests:
Ar=1kmif r <64 km
Ar=16 km for r = 1500 km




(2/5) Turbulence length scale

Configuration Ar (km) Az (km) At (s) lp, (m) [, (m)
Default 1.0 0.25 7.5 (see text) (see text)
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Additional tests:
(a) inviscid vs. truly inviscid model setup
(b) different /,Sand /,™




(2/5) Turbulence length scale
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(2/5) Turbulence length scale
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(2/5) Turbulence length scale - summary

If ,, > 0 m then maximum intensity but unnatural

If /, = 3000 m then there is no setup that produces intensity greater than 70 m/s

Gradient of moist entropy in the eyewall |F1.7 x107% m 572 K™

After the comparison with observations|/, = 1500 mfand /, = 100 m|seems

appropriate.



(3/5) Ratio of surface exchange coefficients

Simulations and theory = maximum intensity very sensitive to C.C

Observations 2 0.5 < C/C,<1.5
> C-=1.2x103
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(4/5) Liquid water fall velocity

If g,> 1 g/kg then liquid falls with V, | Additional tests:

- - - (a) V;~q,
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(4/5) Liquid water fall velocity
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(4/5) Liquid water fall velocity
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(5/5) Equation set
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Summary

Maximum intensity occurs when:

(1)  Ar=1Kkm orless and Az= 250 m or less

(2) inviscid flow in the radial direction = unnatural structures

(3) pseudoadiabatic thermodynamics (V, ~ 10 m/s and greater) = not applicable
(4) conservative set of equations

. Greatest sensitivity to the specification of turbulence intensity.

. [, = 1500 m and /,= 100 m are reasonable settings.

. Less sensitivity to C/C,than theory predicts for greater intensity of

turbulence.



Thank you for your attention!



