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Benefits of Dual-Polarization  

 Theoretically, improve the accuracy of precipitation 

estimates, leading to better flash flood detection 

(questionable at this time)  

 Ability to discern between heavy rain, hail, snow, 

and sleet  

 Improved detection of non-meteorological echoes 

(e.g., ground clutter, chaff, anomalous propagation, 

birds, and tornado debris)   

 Identification of the melting layer (e.g., bright band)  



What Dual-Polarization is Not 

• Will not improve tornado lead times 

 

• Will not provide exact precipitation type 
at ground level 

 

 



What is Dual-Polarization & How Is It 

Different from Current Radar?? 

• Many radars transmit and 
receive radio waves with a 
single horizontal polarization 

  

• Polarimetric radars transmit 
and receive both horizontal 
and vertical polarizations 

 

• Can determine:  

– SIZE  

– SHAPE  

– VARIETY 

 



Base Products Available with Dual-Pol 

• Still get: 

– Reflectivity (Z) 

– Velocity (V) 

– Spectrum 
Width (SW) 

 

• Plus: 

– Differential 
Reflectivity 
(ZDR) 

– Correlation 
Coefficient 
(CC) 

– Specific 
Differential 
Phase (KDP) 
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Increasing  
Melting & Wetness 

Ref: WDTB E-learning 



Differential Reflectivity - ZDR 

Range of Values Units Abbreviations 

-7.9 to 7.9 decibels (dB) ZDR or ZDR 

• Definition:   
 
 Difference between horizontal and vertical 

reflectivity factors = Drop Shape 

 ZDR values for rain typically > 1 to as high as 5 for 
large drops 

 ZDR values for snow typically less than 0.5 (except 
for wet or melting snow when it’s much higher) 

 ZDR for hail generally between -1 and +1 (larger 
values for melting) 

 

 

 

 



 

CC 







How Do I Interpret CC? 

Non-Meteorological  
(birds, insects, etc.) 

Metr (Non-Uniform) 
(hail, melting snow, etc.) 

Metr (Uniform) 
(rain, snow, etc.) 

Complex scattering from 
pulse-to-pulse.  Horizontal 
and vertical pulses change 
in different manners from 
pulse-to-pulse 

Somewhat complex 
scattering from pulse-to-
pulse.  Moderate 
differences from pulse-to-
pulse for the horizontal 
and vertical pulses 

Well-behaved scattering 
from pulse-to-pulse.  Little 
differences from pulse-to-
pulse for the horizontal 
and vertical pulses 

 
 

Low CC (< 0.8) 

 
 

Moderate CC (0.80 to 0.97) 

 
 

High CC (> 0.97) 



Correlation Coefficient (CC) 

 
 

• Measure of how similarly the 
horizontally & vertically polarized 
pulses are behaving within a pulse vol.  

• Great at discriminating non vs. 
meteorological echoes 



KDP 



Typical KDP Values 

1) Hail – KDP near 0 (except near 3 for melting) 

2) Snow – KDP typically between -1 and +0.5 

3) Rain – KDP between 0 and +5 (larger number 
indicates larger drops and/or increased drop 
concentration) 

4) KDP values for non-meteorological echoes are 
not shown 

 



Typical Values (Hail) 

Classic Melting Large (D >= 2”) 

> 55 dBZ > 60 dBZ 40 – 80 dBZ 

0 – 1 dB > 1 dB -0.5 – 1 dB 

0.95 – 0.97 ~ 0.95 < 0.9 

~ 0 deg/km > 3 deg/km N/A 

ZDR 

CC 

Z 
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Typical Values (Snow/Ice) 

Courtesy: SnowCrystals.com 

Z (dBZ) ZDR (dB) CC KDP (deg/km) 

< 40 0.2  to  0.5 > 0.97 -1 to +0.5 

 Density affects ZDR 
 
 Melting snow will 

have lower CC 



Typical Values (Clutter/Biologicals) 

Clutter Biologicals 

Reflectivity (Z) Anything < 40 dBZ 

Differential Reflectivity (ZDR) Noisy Depends on Orientation 

Correlation Coefficient (CC) < 0.8 < 0.8 

Specific Differential Phase (KDP) N/A N/A 



Algorithms Available to Dual-Pol 



Hydrometeor Classification Algorithm 

• HCA uses data to make a guess at precip type  

• Quick look at regions of interest 

• Used as input for improved QPE 

• Limitations = subjectivity & Overlay 



Melting Layer 







Precipitation (QPE) Products 

• 9 new products 

– Instantaneous 

• HHC 

• DPR 

– Accumulation 

• STA  (i.e. STP) 

• DSA (i.e. STP) 

• OHA (i.e. OHP) 

• DAA (i.e. OHP) 

• DUA (i.e. USP) 

– Diff (DP – Legacy) 

• DSD 

• DOD 

 

 







Summary 

• Send/receive H & V polarization 

• 3 new base products  

– ZDR, CC, KDP 

• Base products help with  

– Drop shape (ZDR)  

– Variety (CC) 

– Liquid water content (KDP) 

• Additional information seen in 

– Rain, Hail, Snow/ice and Clutter/Biologicals 

• Dual-Pol Training for NWS Partners: 
www.wdtb.noaa.gov/courses/dualpol/outreach/ 


