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•   All satellite rainfall products are subject to large 
uncertainties in shallow freezing level environments 

•  Significant disagreement among satellite products as to 
how much light rain falls globally and especially at higher 
latitudes where accumulation differences are ~40% 

MoGvaGon	
  



Overarching	
  ObjecGves	
  

•  Characterize	
   the	
   ability	
   of	
   CloudSat,	
   GPM,	
   and	
   PMW	
  
sensors	
   to	
   detect	
   light	
   rainfall	
   and	
   evaluate	
   their	
  
es<mates	
   of	
   rainfall	
   intensity	
   in	
   high	
   la<tude	
  
environments	
  with	
  shallow	
  freezing	
  levels.	
  

•  Augment	
  the	
  currently	
  limited	
  database	
  of	
  liquid	
  and	
  ice	
  
microphysics	
   informa<on	
   in	
   higher	
   la<tude	
   light	
  
precipita<on	
   regimes	
  within	
   the	
   context	
   of	
   developing	
  
and	
  improving	
  global	
  satellite	
  precipita<on	
  products.	
  



Specific	
  Science	
  QuesGons	
  

•  Can	
  we	
   improve	
  methods	
   of	
   dis<nguishing	
   cloud,	
   drizzle,	
   and	
  
rainfall	
  by	
  establishing	
  rainfall	
  probabili<es	
  in	
  terms	
  of	
  Zs,	
  PIAs,	
  
and	
  TBs?	
  

•  What	
   is	
   the	
   characteris<c	
   ver<cal	
   structure	
   of	
   shallow	
   high	
  
la<tude	
  precipita<on	
  events?	
  

•  How	
  do	
  any	
  of	
  these	
  findings	
  depend	
  on	
  other	
  meteorological	
  
parameters	
   such	
  as	
   cloud	
  morphology,	
  humidity,	
   temperature,	
  
and	
  aerosol?	
  



IOP	
  “Golden	
  days”:	
  Widespread	
  Rainfall	
  
Joss-Waldvogel Disdrometer Observations at Järvenpää 
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September	
  21,	
  2010	
  



September	
  21,	
  2010	
  -­‐	
  Järvenpää	
  





KA “skin paint” 

Matching	
  WCR	
  and	
  C-­‐band	
  ReflecGvity	
  curtains	
  



MelGng	
  layer	
  modeling	
  

There are many ML models available 

How do we test their assumptions, both microphysical and scattering?   



October	
  19:	
  	
  Extensive	
  melGng-­‐layer	
  sampling	
  



Järvenpää	
  observaGons;	
  rain-­‐snow	
  transiGon	
  



EOP	
  “Golden	
  days”:	
  Dry	
  and	
  melGng	
  snow	
  

The winter season 2010-2011 was one of the snowiest in the last 
decade, 14 snow days in November and 25 snow days in December. 
Large variety of snowfall events, shallow events (< 1 km), reports of 
super cooled drizzle, well defined ice particle habits on the ground.   



Variability	
  Z(SR)	
  relaGon	
  as	
  retrieved	
  from	
  2D-­‐video	
  
observaGons	
  

Date Wind Temp Accumulation Z (SR) 

30 Dec 2010 0-3 m/s -  10 to 8 C 4 mm Z = 260.00*SR^1.87 

06 Jan 2011 1-6 m/s -  6 C 1.5 mm Z = 201.75*SR^1.4833 

07 Jan 2011 2 m/s  - 6 to -2 C 3.5 mm Z = 189.05*SR^1.8434 

08 Jan 2011 2 -4 m/s -  2 C 2.5 mm Z = 273.01*SR^1.7988 



Dec	
  30,	
  2010	
  -­‐	
  2DVD	
  analysis	
  (Bringi	
  and	
  Huang)	
  



Radar	
  accumulaGons	
  

Bringi FMI 

Z = 260.00*SR^1.87 Z = 100.00*SR^2 

Comparison to 7 AWS station measurements shows a good agreement 
with 2DVD based relation, and overestimation of the FMI standard 
relation (note the difference in the limits of the color-scale) 



LPVEx	
  Data	
  Analysis	
  Working	
  Group	
  MeeGng	
  
October	
  13	
  -­‐14,	
  2011	
  

	
  	
  	
  	
  The	
  general	
  consensus	
  is	
  that	
  the	
  

LPVEx	
  datasets	
  can	
  impact	
  both	
  the	
  

a priori	
  model	
  databases	
  and	
  

associated	
  scaNering	
  tables	
  that	
  lie	
  

at	
  the	
  root	
  of	
  the	
  CloudSat	
  and	
  GPM	
  

precipita<on	
  algorithms	
  	
  





IdenGfied	
  specific	
  evaluaGon	
  topics	
  
1.  Iden<fying	
  the	
  microphysical	
  processes	
  above,	
  within,	
  and	
  beneath	
  ML	
  

2.  Examining	
  how	
  well	
  these	
  characteris<cs	
  are	
  reproduced	
  by	
  CRMs	
  and	
  in	
  Bayesian	
  databases	
  

3.  Determining	
  how	
  much	
  DSD	
  or	
  snow	
  shape	
   informa<on	
   is	
  present	
   in	
  polarimetric	
  C-­‐band	
  radar	
  

observa<ons?	
  

4.  Assess	
  scaNering	
  models,	
  by	
  comparing	
  simula<ons	
  to	
  satellite	
  overpasses	
  

5.  Using	
  the	
  forward	
  and	
  downward	
  views	
  of	
  the	
  WCR	
  to	
  evaluate	
  aNenua<on	
  models	
  through	
  the	
  

mel<ng	
  layer	
  

6.  Simula<ng	
  Ka/Ku-­‐band	
  observa<ons	
  based	
  on	
  collocated	
  W-­‐	
  and	
  C-­‐band	
  reflec<vity	
  curtains	
  	
  

7.  Assess	
  rainfall	
  and	
  snowfall	
  detec<on	
  thresholds	
  for	
  the	
  DPR	
  

8.  Use	
   ground-­‐based	
   rainfall	
   and	
   DSD	
  measurements	
   in	
   combina<on	
   with	
   satellite	
   overpasses	
   to	
  

quan<fy	
  precipita<on	
  detec<on	
  	
  for	
  	
  satellite	
  intruments	
  

9.  	
  Examine	
  clear	
  sky	
  returns	
  from	
  ocean	
  as	
  a	
  func<on	
  of	
  wind	
  speed	
  to	
  test	
  CloudSat	
  PIA	
  es<mates	
  


