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Hence and Houze (2011,2012a,b) have 
analyzed TRMM PR data  

– Snapshots of radar reflectivity 
– 10+ years of data 
– Contoured by Frequency Altitude Diagrams 

(CFADs) 
– Found evidence of systematic evolution of 

convective development around the storm 
– Relative the the 200-850 hPa shear vector 

Presenter
Presentation Notes
Then explain CFADs in next slideTrans: CFADs, an example in next slide



TRMM 

Presenter
Presentation Notes
Strong upper level signal for small droplets, ice particles for lower reflectivities. Low level modal distribution centered around higher reflectivities. Overall, lower level reflectivity signature is narrower than statistics, possibly due to cat 5 status of katrina at time of data collection. Shear also weaker. TRANS: again, want to look at shear quadrant analysis



Hence and Houze 2011 

Presenter
Presentation Notes
Upper level weak reflectivities, modal distribution extends to low levels.Higher prob of having full, intense Z field in DL.UR looks to be weakest, but there is substantial variability.Lack of low refl in DR -> strong cores, lack of light rainTRANS: differences can be better shown through use of anomalies.
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Courtesy of D. Hence 

Presenter
Presentation Notes
Describe convection in shear quadrants.TRANS: have this for statistics, but what about actual storms where we have more days of sampling and potentially velocity?



Hurricane Katrina – 8/28/2005 

Presenter
Presentation Notes
Strong upper level signal for small droplets, ice particles for lower reflectivities. Low level modal distribution centered around higher reflectivities. Overall, lower level reflectivity signature is narrower than statistics, possibly due to cat 5 status of katrina at time of data collection. Shear also weaker. TRANS: again, want to look at shear quadrant analysis



Sh
ea

r 

Presenter
Presentation Notes
Downshear-upshear differences dominate the anomalies.Upshear have much weaker probabilities overall. Much more dominant than in the statistics given. TRANS: what about earl?



NOAA P3 Flights in Hurricane Earl 

Presenter
Presentation Notes
The flight legs we used for N42 were between ~11-14Z and for N43 were between ~21-2330Z. �Earl's wind speeds increased from 55 knots at 6Z on the 29th to 115 knots at 18Z on the 30th. So it was intensifying during the N42 flights, but then remained stagnant at Category 4 strength during the N43 flights.Again upper level signature. Low-level modal distribution doesn’t include higher reflectivities, but distribution is quite broad and spans nearly 20 dB at stronger returns.TRANS: split by shear



Presenter
Presentation Notes
Figure 2. S– 4 Septemberobservations froas surface estimlayer mean (Mobservation timeSelected wind ob2010. Aircraom 700 mb, 850mates derived froMBL). Objective. Dashed vertibservations andft observations0 mb, and 1500om the mean winve Dvorak estimcal lines correspd best track maxhave been adjft, respectivelynd over the lowemates represenpond to 0000 UT24imum sustainedjusted for elevay. Dropwindsonest 150 m of thent linear averagTC. The solid vd surface wind sation using 90%nde observationse wind soundingges over a threvertical line corrspeed curve for%, 80%, and 8s include actualg (LLM), and free-hour periodresponds to landHurricane Earl,80% reductionl 10 m winds (srom the soundincentered on thdfall., 25 Augustfactors forsfc), as wellng boundaryhe nominal



Hurricane Earl AFTER RI 
 8/30/2010 

N43, 2100-2330Z  

Presenter
Presentation Notes
The flight legs we used for N42 were between ~11-14Z and for N43 were between ~21-2330Z. �Earl's wind speeds increased from 55 knots at 6Z on the 29th to 115 knots at 18Z on the 30th. So it was intensifying during the N42 flights, but then remained stagnant at Category 4 strength during the N43 flights.Again upper level signature. Low-level modal distribution doesn’t include higher reflectivities, but distribution is quite broad and spans nearly 20 dB at stronger returns.TRANS: split by shear
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Earl after RI 

Presenter
Presentation Notes
Similar story for earl on 8/30.Difference between downshear and upshear isn’t as strong.



Hurricane Earl DURING RI 
8/30/2010 

NPAA 42, 1100-1400 UTC 
 

Presenter
Presentation Notes
The flight legs we used for N42 were between ~11-14Z and for N43 were between ~21-2330Z. �Earl's wind speeds increased from 55 knots at 6Z on the 29th to 115 knots at 18Z on the 30th. So it was intensifying during the N42 flights, but then remained stagnant at Category 4 strength during the N43 flights.
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Earl during RI 
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Presenter
Presentation Notes
Very different from other structures.Same as mean DR, stronger than mean DL and UL.



Conclusions 
• Had to use NOAA P3 radar data to get enough 

statistics 
• TRMM shows convective generation in 

downshear right and lifecycle behavior in the 
subsequent quadrants 

• Katrina looks generally consistent with the 
TRMM statistics.  

• When Earl was rapidly intensifying the pattern 
shifted by one quadrant—is this significant? 
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