
Approximately	   one	   day	   per	  
month	  with	  a	   significant	  period	  
of	   drizzle	   or	   precipita8on	   was	  
selected	   over	   the	   SGP	  MMCR’s	  
deployment	   period.	   	  Maximum	  
recorded	   reflec8vity	   at	   the	  
MMCR’s	   lowest	   range	   gate	   is	  
ploDed	  at	  right	  for	  each	  date.	  
	  
The	   impact	   of	   each	   processor	  
u p g r a d e	   a n d	   t h e	   n e w	  
precipita8on	  mode	  are	  evident.	  
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Provides:	  
•  Best-‐es8mate	  Cloud	  Base	  
•  Hydrometeor	  8me-‐height	  boundaries	  
•  Best-‐es8mate	  reflec8vity,	  Mean	  Doppler	  velocity	  

Processing	  has	  been	  completed	  for	  the	  original	  
ARSCL	   VAP,	   based	   on	   the	   now-‐re8red	   ver8cally-‐	  
poin8ng	   35	   GHz	   MMCR	   cloud	   radar,	   plus	  
Micropulse	  Lidar	  and	  Ceilometer.	  	  	  	  	  	  	  
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The	  ARSCL	  Record:	  Past,	  Present	  and	  Future	  

An	  analysis	  is	  underway	  of	  several	  aspects	  of	  ARSCL	  data	  quality	  over	  the	  complete	  data	  
record	  at	  each	  site.	  
	  
	  

KAZR-‐ARSCL	   is	   the	   follow-‐on	  ARSCL	  product	   based	  on	   the	  new	  
ver8cally-‐poin8ng	  35	  GHz	  KAZR	  radar.	   	  The	  opera8onal	  version	  
of	   KAZR-‐ARSCL	   is	   being	   developed	   within	   the	   ADI	   (ARM	   Data	  
Integrator)	   framework.	   	   The	   KAZR-‐ARSCL	   produc8on	   version	  
incorporates	  user	   feedback	   from	   the	  Evalua8on	  Release	  of	   the	  
product	  for	  the	  SGP	  MC3E	  period	  (spring	  2011)	  and	  the	  GAN	  	  
deployment	  (10/2011	  -‐	  2/2012).	  
	  
Release	  of	  the	  opera8onal	  version	  is	  expected	  in	  Spring	  2014.	  	  	  
Aaer	  the	  product	  release,	  opera8onal	  processing	  can	  begin	  
at	  each	  site	  once	  calibrated	  reflec8vi8es	  become	  available.	  

Long-‐pulse	  mode	  

Short-‐pulse	  mode	  

KAZR	  ReflecBvity	  

Planning	  is	  underway	  to	  reprocess	  the	  original	  ARSCL	  dataset.	  	  Among	  
issues	  to	  be	  addressed	  are:	  
	  
•  Providing	  	  a	  format	  consistent	  with	  KAZR-‐ARSCL,	  and	  mee8ng	  ARM	  

data	  standards	  
•  Improved	  mode	  selec8on,	  especially	  greater	  use	  of	  the	  

precipita8on	  mode,	  where	  appropriate	  
•  Improved	  velocity	  dealiasing	  
•  Addi8onal	  data	  flags,	  including	  low	  sensi8vity	  data	  periods	  and	  

instrument	  availability	  indicator	  	  
•  Insect	  mask	  improvements,	  including	  Micro-‐ARSCL	  results	  when	  

available	  
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1.	  	  KAZR-‐ARSCL	  producBon	  version	  development:	  	  	  

2.	  	  Characterizing	  ARSCL	  data	  quality:	  

1.	  	  KAZR-‐ARSCL,	  Version	  2:	  	  	  

2.	  	  ARSCL	  Reprocessing:	  	  

	  Decade-‐plus	  record	  at	  4	  sites	  

ARSCL	  VAP	  processing	  is	  	  
COMPLETE!	  

Once	  KAZR-‐ARSCL	  is	  running	  opera8onally,	  development	  will	  begin	  on	  	  
KAZR-‐ARSCL	  Version	  2.	  	  Plans	  include:	  
	  

•  Incorpora8ng	  spectra-‐based	  Micro-‐ARSCL	  as	  an	  input	  to	  provide	  
more	  accurate	  moments	  and	  improved	  insect	  detec8on.	  

•  Adding	  Raman	  Lidar	  	  as	  a	  input	  source	  to	  fill	  in	  thin	  upper	  layer	  
clouds	  not	  currently	  detected	  by	  the	  KAZR	  or	  Micropulse	  Lidar	  

•  Adding	  the	  Radar	  Wind	  Profiler	  (RWP,	  a.k.a.	  UAZR)	  as	  an	  input	  data	  
source	  to	  fill	  in	  KAZR	  aDenua8on	  regions	  
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KAZR	  Mean	  Doppler	  Velocity	  
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‘ARSCL	  Family’	  Data	  Record	  to	  date	  

WACR-‐ARSCL-‐planned	  

Merge	  Modes	  
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QuanBBes	  of	  interest	  include:	  
•  Cirrus	  minimum	  reflec8vity	  
•  Maximum	  lowest	  gate	  reflec8vity	  
•  Noise	  power	  trends	  
•  Copolar	  vs.	  cross-‐polar	  reflec8vi8es	  
	  

SGP	  maximum	  low-‐level	  Reflec8vity:	  Modes	  3,	  4	  

	  	  	  General	  Mode	  3	  	  
	  	  	  Precip	  	  Mode	  4	  
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mode	  
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processor	  
upgrade	  

Goals:	  
•  Iden8fy	  MMCR	  calibra8on	  shias	  
•  Iden8fy	  saturated	  reflec8vi8es	  
•  Detect	  instrument	  failure	  8ming	  /	  impact	  
•  Iden8fy	  impact	  of	  gradual	  sub-‐system	  

degrada8on	  on	  overall	  ARSCL	  data	  quality	  	  	  
	  

Sample	  results	  from	  limited-‐data	  feasibility	  studies	  of	  low-‐level	  satura8on	  reflec8vi8es	  and	  of	  cirrus	  	  
minimum	  detected	  reflec8vi8es	  are	  shown	  below.	  
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TWP-‐C2	  single-‐layer	  cirrus	  Reflec8vity	  (cirrus	  mode)	  

Re
fle

c8
vi
ty
	  (d

BZ
)	  

Re
fle

c8
vi
ty
	  (d

BZ
)	  

1998	   2006	   2008	  2004	  2002	  2000	   2010	  
Year	  

NSA	  single-‐layer	  cirrus	  Reflec8vity	  (cirrus	  mode)	  
Approximately	  one	  day	  per	  month	  with	  
primarily	  single-‐layer	  cirrus	  was	  selected.	  	  
Reflec8vity	  sta8s8cs	  were	  computed	  
over	  all	  cirrus	  cloud	  data	  points	  for	  the	  
day.	  
	  
TWP-‐C2	  (lea)	  displays	  fairly	  stable	  cirrus	  
sensi8vity	  un8l	  the	  new	  PIRAQ	  processor	  
was	  installed	  in	  mid-‐2006.	  
	  
NSA,	  right,	  shows	  the	  sensi8vity	  impacts	  
from	  many	  MMCR	  issues.	  
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Combining	  UAZR	  and	  KAZR	  cloud	  masks	  
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