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1. Motivation 
 

1.  How do dual-polarimetric Doppler radar and disdrometer measurements from 
supercell thunderstorms compare? 

2.  What are the error sources in disdrometer and radar measurements and how do 
we correct them? 

3.  Can disdrometer data be used to indicate when radar attenuation correction 
schemes will perform poorly? 

 

  

2. Second Verification of the Origins of Rotation in 
Tornadoes Experiment (VORTEX2) - Instruments 

 5. Quality Issues: Radar Data 
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1)  Disdrometer measurements can be corrected for margin fallers, splashing, and strong wind effects using a 
new quality control and particle discrimination scheme for PARSIVEL disdrometers. 

2)  Radar data must be corrected for attenuation prior to comparison with disdrometer data. The biases in radar Z 
and ZDR measurements were -14 dB and -2.4 dB, respectively, before correction, and improved to 2.6 dB and 
0.4 dB after correction. However, it was determined that the attenuation correction scheme may perform 
poorly in regions of hail and low radar signal quality (< 0.8). 

3)  Disdrometer data can be used to identify the presence of hail and to flag times when the radar attenuation 
correction scheme may not yield reliable results. 

 
 

7. Conclusions 
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4. Quality Issues: Disdrometer Data 
 

 

Par$cle	  Size	  and	  Velocity	  (PARSIVEL)	  	  
Op$cal	  Disdrometer	  

	  

Measures	  par)cle	  diameter	  and	  fall	  speed	  

NOAA’s	  X-‐band,	  Dual-‐polarized	  
(NO-‐XP)	  Mobile	  Radar	  

	  

Measures:	  	  
	  

1.  Reflec)vity	  (Z)	  
2.  Doppler	  velocity	  
3.  Differen)al	  reflec)vity	  (ZDR)	  
4.  Differen)al	  phase	  

Problem:	  How	  can	  we	  remove	  margin	  fallers,	  splashing,	  and	  wind	  effects	  from	  the	  data,	  and	  
how	  can	  we	  differen)ate	  between	  rain,	  graupel,	  and	  hail?	  
	  

Solu$on:	  Combine	  observed	  diameter	  and	  fall	  speed	  with	  established	  rela)onships	  between	  
diameter	  and	  fall	  speed	  for	  rain,	  graupel,	  and	  hail.	  	  The	  result	  is	  a	  new	  quality	  control	  and	  
par)cle	  discrimina)on	  scheme	  for	  PARSIVEL	  disdrometer	  observa)ons	  in	  thunderstorms.	  

Hail	  

Rain	  

Graupel	  

+60%	  
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Margin	  Fallers	  

Wind	  Effects	  
Splashing	  

60%	  
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Forward	  Flank	  DowndraT	  

Rear	  Flank	  
DowndraT	  

3. First Set of Coordinated Obs. in Supercells 
Exceptionally Unique Microphysical Dataset 

a.	  Splashing	  and	  Margin	  Fallers	  

b.	  Hail	  

c.	  Strong	  Winds	   Ar$facts	  when	  	  
v	  >	  10	  m/s	  

Before	  Correc)on	   ASer	  Correc)on	  

Z	  ~	  20	  dBZ	   Z	  ~	  50	  dBZ	  

Z	  ~	  55	  dBZ	   Z	  ~	  75	  dBZ	  

a.	  Radar	  Beam	  Aaenua$on	  

Solu)on:	  Use	  
aUenua)on	  correc)on	  
scheme	  from	  Steiner	  et	  
al.	  (2009).	  

b.	  Beam	  Blockage	   Solu)on:	  See	  if	  
disdrometer	  observed	  
hail;	  flag	  aUenua)on	  
correc)on	  as	  suspect	  if	  
hail	  is	  present	  (see	  
sec)on	  6B).	  

c.	  Hail	  

Anomalously	  large	  Z	  (+80	  dBZ)	  

 6. Radar and Disdrometer Data Comparison 

Aaenua$on	  Uncorrected	  

Aaenua$on	  Uncorrected	  

Corrected	  

Corrected	  

Reflec$vity	  

Diff.	  Reflec$vity	  

Sampling	  	  
Uncertainty	  
Jaffrain	  and	  	  
Berne	  (2011)	  

Complete	  	  
Aaenua$on	  

Poor	  signal	  	  
quality	  (<	  0.8)	  

Ref.	  

Signal	  Quality	  

A.	  Radar	  Z,	  ZDR	  <	  Disdrometer	  

B.	  Radar	  Z,	  ZDR	  >	  Disdrometer	  

A.	  
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C.	  Radar	  Z,	  ZDR	  ~	  Disdrometer	  
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