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q  The corre lat ion coeff ic ient  (|ρh v(0)|)  i s  used for  c lass i f icat ion of  radar returns .  
q  The correlat ion coef f ic ient  est imates are unusable when larger  than one ( i .e. ,  inval id) .  
q  There are three causes to th i s  

§  Mismeasurement  o f  no i se  powers  in  the hor i zonta l  and ver t ica l  channe l s .  
ü Can be mi t igated us ing the more accurate  rad ia l  based no ise  power  es t imator  (RBNE)  (developed at  NSSL  and implemented in  operat ions) . 

§  S tat i s t ica l  e r ro r s  inherent  in  the  legacy cor re lat ion  coef f ic ient  es t imator  ( i .e . ,  |ρ h v (0 )| L A G - 0 ) .  
ü Can be mi t igated us ing the  improved es t imator  (developed at  NSSL  and tasked to  be implemented in  operat ions) . 

§  S tandard dev iat ion  ( la rger  when the number  o f  samples  per  dwel l  i s  smal l  and/or  SNR i s  low) .  
ü Can be mi t igated by  Increas ing the number  o f  samples  (M )  used to  p roduce es t imates  at  locat ions  w i th  inva l id  va lues .  
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q  T h e  c o r re l a t i o n  c o e f f i c i e n t  ( |ρ h v ( 0 ) | )  i s  u s e d  f o r  h y d ro m e t e o r  c l a s s i f i c a t i o n  ( H C A )  a n d  t o r n a d o  d e b r i s  re c o g n i t i o n .  
§  T h e  b i a s  l e v e l  s h o u l d  n o t  e x c e e d  ± 0 . 0 1 .  

q  T h e  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t e s  a r e  u n u s a b l e  w h e n  l a r g e r  t h a n  o n e  ( i . e . ,  i n v a l i d ) .  
q  T h e re  a re  t h re e  c a u s e s  t o  t h i s  

§  M i s m e a s u r e m e n t  o f  n o i s e  p o w e r s  i n  t h e  h o r i z o n t a l  a n d  v e r t i c a l  c h a n n e l s .  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  m o r e  a c c u r a t e  r a d i a l  b a s e d  n o i s e  p o w e r  e s t i m a t o r  ( R B N E )  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  h a s  b e e n  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  I n h e r e n t  p o s i t i v e  b i a s  i n  t h e  l e g a c y  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t o r.  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  i m p r o v e d  e s t i m a t o r  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  i s  t a s k e d  t o  b e  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  S t a n d a r d  d e v i a t i o n  ( l a r g e r  w h e n  t h e  n u m b e r  o f  s a m p l e s  p e r  d w e l l  i s  s m a l l ) .  
ü  C a n  b e  m i t i g a t e d  b y  I n c r e a s i n g  t h e  n u m b e r  o f  s a m p l e s  ( M )  u s e d  t o  p r o d u c e  e s t i m a t e s  a t  b i n s  w i t h  i n v a l i d  v a l u e s .  
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ENHANCE SAMPLE SIZE (M) AT 
BINS WHERE ESTIMATES ARE 
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PEER REVIEWED PUBLICATIONS 2013-2014 
Ivić I. R., C. Curtis, and S. M. Torres, 2013: Radial-based Noise Power Estimation for Weather Radars, J. Atmos. Oceanic Technol., 30, 2737-2753. 
Ivić I. R. , 2014: On the Use of a Radial-Based Noise Power Estimation Technique to Improve Estimates of the Correlation Coefficient on Dual-Polarization Weather Radars. J. Atmos. Oceanic Technol., 31, 1867–1880. 
Ivić I. R, Jane C. Krause, Olen E. Boydstun, Amy E. Daniel, Alan D. Free, and Walter D. Zittel, 2014: Effects of Radial-Based Noise Power Estimation on Spectral Moment Estimates. J. Atmos. Oceanic Technol., 31, 2671–2691. 
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q  T h e  c o r re l a t i o n  c o e f f i c i e n t  ( |ρ h v ( 0 ) | )  i s  u s e d  f o r  h y d ro m e t e o r  c l a s s i f i c a t i o n  ( H C A )  a n d  t o r n a d o  d e b r i s  re c o g n i t i o n .  
§  T h e  b i a s  l e v e l  s h o u l d  n o t  e x c e e d  ± 0 . 0 1 .  

q  T h e  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t e s  a r e  u n u s a b l e  w h e n  l a r g e r  t h a n  o n e  ( i . e . ,  i n v a l i d ) .  
q  T h e re  a re  t h re e  c a u s e s  t o  t h i s  

§  M i s m e a s u r e m e n t  o f  n o i s e  p o w e r s  i n  t h e  h o r i z o n t a l  a n d  v e r t i c a l  c h a n n e l s .  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  m o r e  a c c u r a t e  r a d i a l  b a s e d  n o i s e  p o w e r  e s t i m a t o r  ( R B N E )  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  h a s  b e e n  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  I n h e r e n t  p o s i t i v e  b i a s  i n  t h e  l e g a c y  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t o r.  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  i m p r o v e d  e s t i m a t o r  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  i s  t a s k e d  t o  b e  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  S t a n d a r d  d e v i a t i o n  ( l a r g e r  w h e n  t h e  n u m b e r  o f  s a m p l e s  p e r  d w e l l  i s  s m a l l ) .  
ü  C a n  b e  m i t i g a t e d  b y  I n c r e a s i n g  t h e  n u m b e r  o f  s a m p l e s  ( M )  u s e d  t o  p r o d u c e  e s t i m a t e s  a t  b i n s  w i t h  i n v a l i d  v a l u e s .  
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q  T h e  c o r re l a t i o n  c o e f f i c i e n t  ( |ρ h v ( 0 ) | )  i s  u s e d  f o r  h y d ro m e t e o r  c l a s s i f i c a t i o n  ( H C A )  a n d  t o r n a d o  d e b r i s  re c o g n i t i o n .  
§  T h e  b i a s  l e v e l  s h o u l d  n o t  e x c e e d  ± 0 . 0 1 .  

q  T h e  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t e s  a r e  u n u s a b l e  w h e n  l a r g e r  t h a n  o n e  ( i . e . ,  i n v a l i d ) .  
q  T h e re  a re  t h re e  c a u s e s  t o  t h i s  

§  M i s m e a s u r e m e n t  o f  n o i s e  p o w e r s  i n  t h e  h o r i z o n t a l  a n d  v e r t i c a l  c h a n n e l s .  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  m o r e  a c c u r a t e  r a d i a l  b a s e d  n o i s e  p o w e r  e s t i m a t o r  ( R B N E )  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  h a s  b e e n  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  I n h e r e n t  p o s i t i v e  b i a s  i n  t h e  l e g a c y  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t o r.  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  i m p r o v e d  e s t i m a t o r  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  i s  t a s k e d  t o  b e  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  S t a n d a r d  d e v i a t i o n  ( l a r g e r  w h e n  t h e  n u m b e r  o f  s a m p l e s  p e r  d w e l l  i s  s m a l l ) .  
ü  C a n  b e  m i t i g a t e d  b y  I n c r e a s i n g  t h e  n u m b e r  o f  s a m p l e s  ( M )  u s e d  t o  p r o d u c e  e s t i m a t e s  a t  b i n s  w i t h  i n v a l i d  v a l u e s .  
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q  T h e  c o r re l a t i o n  c o e f f i c i e n t  ( |ρ h v ( 0 ) | )  i s  u s e d  f o r  h y d ro m e t e o r  c l a s s i f i c a t i o n  ( H C A )  a n d  t o r n a d o  d e b r i s  re c o g n i t i o n .  
§  T h e  b i a s  l e v e l  s h o u l d  n o t  e x c e e d  ± 0 . 0 1 .  

q  T h e  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t e s  a r e  u n u s a b l e  w h e n  l a r g e r  t h a n  o n e  ( i . e . ,  i n v a l i d ) .  
q  T h e re  a re  t h re e  c a u s e s  t o  t h i s  

§  M i s m e a s u r e m e n t  o f  n o i s e  p o w e r s  i n  t h e  h o r i z o n t a l  a n d  v e r t i c a l  c h a n n e l s .  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  m o r e  a c c u r a t e  r a d i a l  b a s e d  n o i s e  p o w e r  e s t i m a t o r  ( R B N E )  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  h a s  b e e n  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  I n h e r e n t  p o s i t i v e  b i a s  i n  t h e  l e g a c y  c o r r e l a t i o n  c o e f f i c i e n t  e s t i m a t o r.  
ü  C a n  b e  m i t i g a t e d  u s i n g  t h e  i m p r o v e d  e s t i m a t o r  d e v e l o p e d  a t  N S S L .  T h i s  t e c h n i q u e  i s  t a s k e d  t o  b e  i m p l e m e n t e d  i n  o p e r a t i o n s . 

§  S t a n d a r d  d e v i a t i o n  ( l a r g e r  w h e n  t h e  n u m b e r  o f  s a m p l e s  p e r  d w e l l  i s  s m a l l ) .  
ü  C a n  b e  m i t i g a t e d  b y  I n c r e a s i n g  t h e  n u m b e r  o f  s a m p l e s  ( M )  u s e d  t o  p r o d u c e  e s t i m a t e s  a t  b i n s  w i t h  i n v a l i d  v a l u e s .  
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