Aircraft data and its use in model diagnostics and development (SLIDE 1)
I. Motivation


A. Optimal blend of research activities for advancement of TC understanding (SLIDE 2)

B. Observations a key part of this, and their interactions with modeling and theory (SLIDE 3)


1) focus here will be on aircraft observations
and the role it can play in 




model diagnostics and development



2) inner-core observations from the P-3 will be focus – role of 




environmental sampling from G-IV dropsondes in improving track 




forecasts has been well-documented



3) inner-core observations of great interest because of expectation of 




significant role that smaller-scale (vortex, convective-scale) 




processes play in TC intensity change



4) vital to evaluate ability of high-resolution models to represent these 




inner-core processes in order for them to have a hope of producing 




intensity forecasts of comparable (or better) skill than SHIPS, 




LGEM

C. Types of aircraft data (SLIDE 4)

II. Applications of aircraft data (SLIDE 5)

A. Composite structures for model climatology 


1) Methodology (SLIDE 6)

a) multiscale evaluation of model structures compared with obs 


structures

b) Description of obs, model composites (SLIDE 7-8)



2) Vortex-scale (resolution, PBL, microphysics scheme)



a) eye size and eyewall slope stats (SLIDE 9)


b) symmetric 

- symmetric tangential wind, vorticity fields (SLIDES 10-


11)

c) asymmetric


- hodograph, vorticity wavenumber-1 (SLIDE 12)

3) Convective-scale (resolution, microphysics, PBL)


a) symmetric vertical velocity (SLIDE 13)


b) CFADs of w, vor (SLIDES 14-15)

4) Turbulent-scale, e.g., PBL structure (PBL, air-sea-wave coupling)



a) dropsonde composite structures of radial wind, theta-v,
comparisons with model (SLIDES 16-17)




- note high bias in inflow layer depth

b) Ck/Cd improvements (SLIDES 18-19)

c) Km improvements (SLIDES 20-23)

B. Case studies for model evolution, physical process representation



1) Earl (RI) - observations



a) overview of observations (track & intensity plot), evolution of 
r-z mean tan wind) (SLIDE 24)



b) full-flight x-y plots of wind speed on first 4 flights





- key was between first and second flight (SLIDE 25)



c) tilted structure from 2-8 km in radar full flights on first 





flight, then stacked structure on second flight when RI 





starts (SLIDES 26-27)



d) reflectivity & burst locations (SLIDE 28)



e) vertical cross sections of wind speed, reflectivity, vertical 





velocity from full flight (SLIDE 29)



f) evolution of tilt in individual swaths during first flight, overlay 





burst locations (SLIDES 30-41)



g) questions: (SLIDE 42)
- what happened between first and second flight, when 


vortex became aligned?

- what caused alignment of vortex?  Was it caused by the 

bursts, or were bursts driven by precession of 

vortex?  

- was alignment the cause of RI to begin?




h) model can provide some answers by filling in temporal gaps



2) Earl (RI) – model – preliminary analyses




a) model description (SLIDE 43)




a) track, intensity trace comparisons with BT (SLIDE 44)



b) r-z mean tangential wind evolution (SLIDE 45)



c) x-y plots of wind speed at comparable levels as radar (SLIDE 





46)



d) tilt, burst locations from model (SLIDES 47-49)
III. Summary and discussion (SLIDES 50-51)

