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Applications 

ÅNew Base Varibles 

ïDifferential Reflectivity (ZDR) 

ïCorrleation Coefficient (CC) 

ïSpecific Differential Phase (KDP) 

 

ÅUtilizing the new variables in concert with the 
ōŀǎŜ Řŀǘŀ ό½Σ±Σ{²ύΣ aŜǘŜƻǊƻƭƻƎƛǎǘΩǎ Ŏŀƴ ŀǇǇƭȅ 
the data in new ways.   



Hail Detection 



Hail Detection 
Physical Characteristics of Hail Aloft 

ÅSize widely varies 

 

ÅIrregularly shaped 

 

ÅCan tumble 

ïά[ƻƻƪǎέ ǎǇƘŜǊƛŎŀƭ ǘƻ 
radar 

 
Photo courtesy Clark Payne 



Dual-pol Base Data Characteristics in 
Regions of Hail 

ÅVery high Z (> 55 dBZ) 

ÅVariable ZDR: 

ïUsually low  
(-0.5 - +1.5dB) 

ïPositive when mixed 
with rain! 

ÅLow CC (0.70-0.95) 

ÅIf melting hail, high KDP 
(>1.5 deg/km) 

ÅVery Low CC  (<.90) will 
be void in KDP 



ÅтκмуκммΧмфΥмр½ΧуΦл°  
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TBSS Example from Pittsburg, PA 



Strengths and Limitations 
of Dual-pol Hail Detection 

ÅStrengths 

ïMore robust than using Z alone 

ÅCan see hail signature in ZDR and/or CC even when Z is 
questionable 

ïCan detect significant hail (> 2 inches diameter) 

ïTBSS easier to detect 

ÅLimitations 

ïNo explicit size estimation 

ÅDifferentiation between marginally severe and non-severe 
hail 

ïIf hail is detected, sometimes still not possible to tell if it is 
reaching the ground 

 



Tornadic Debris Detection 



Physical Characteristics of Tornadic 
Debris 

ÅVariable size, larger than meteorological 
scatterers 

ÅIrregularly shaped 

ÅRandomly oriented/tumbling 



Dual-pol Radar Characteristics of 
Tornadic Debris 

ÅMust have: Strong 
rotational signature in 
SRM 

ÅHigh Reflectivity 

 

ÅZDR near 0 dB 

ÅCC typically less than 
~0.80 

 



Strengths and Limitations of Dual-pol 
Tornadic Debris Detection 

ÅStrengths  
ïIndicates a tornado is occurring and that it is doing damage 

ïAllows for specificity within a mile or less of the location of 
the tornado and tornado damage (pursuant to standard 
radar location errors) 

ÅLimitations 
ïNot a predictor of a tornado!!! 

ïMust be close range 

ïTornado must hit something to produce a signature 

ïMaximum Dependable Range 60km (strong tornadoes 
further) 

 



Updraft Detection 



Updraft Detection 

Åά½5w ŎƻƭǳƳƴǎέΥ  
regions of liquid 
water (strongly 
positive ZDR) 
found above the 
environmental 
0oC height 
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Precipitation Estimation 



Characteristics of Heavy Rain are 
Dependent on the Near Storm 

Environment 
ÅProvides 

expectations of the 
rainfall signatures 
you should expect 
ïTropical 

ïCold rain 
processes 

ïPossibly mixed 
with hail 



Purpose: QPE Specific to Hydrometeor 
Type! 
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Dual-pol Base Data Characteristics of 
Heavy Rain: Tropical 

ÅFairly high 40 > Z > 55 
dBZ 

Å0.5 > ZDR > 3.0 dB 

ÅCC > 0.98 

ÅKDP > 1.0 deg/km 

 

Z ZDR CC KDP RATE 



Z 

Dual-pol Base Data Characteristics of 
Heavy Rain: Continental 

ÅHigh 50 > Z > 60 dBZ 

Å2.0 > ZDR > 5.0 dB 

ÅCC > 0.96 

ÅKDP > 1.0 deg/km 

ZDR CC KDP RATE 


