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Is	  there	  an	  easy	  way	  to	  get	  
beyond	  cold	  starts?	  

•  For	  many	  WRF	  applica@ons,	  users	  take	  either	  of	  
two	  routes:	  
– Cold	  start	  using	  GFS,	  ECMWF,	  or	  other	  opera@onal	  
model	  grids	  

– High-‐resolu@on	  data	  assimila@on	  with	  local	  data	  
assets	  using	  WRFDA,	  DART	  EnKF,	  or	  something	  else.	  

•  Today,	  there	  is	  another	  possibility	  over	  much	  of	  
North	  America:	  	  high-‐resolu?on	  ini?aliza?on	  
using	  NOAA	  Rapid	  Refresh	  grids.	  



Mesoscale	  Data	  Assimila?on:	  	  	  
Why	  not	  let	  someone	  else	  do	  the	  hard	  

work?	  
•  The	  NOAA/NWS	  runs	  the	  Rapid	  Refresh	  (RR)	  
and	  High	  Resolu@on	  Rapid	  Refresh	  (HRRR)	  
systems	  hourly,	  comple@ng	  analyses	  and	  short-‐
term	  forecasts.	  
– RR:	  	  13	  km	  grid	  spacing,	  18	  hr	  forecast	  
– HRRR,	  3-‐km	  grid	  spacing,	  15	  hr	  forecast	  

•  Both	  make	  use	  a	  wide	  variety	  of	  mesoscale	  data	  
sources,	  including	  radar,	  satellite,	  mesonets,	  
soundings,	  aircraW	  data,	  and	  more.	  
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Rapid	  Refresh	  for	  WRF	  
Ini?aliza?on	  

•  Rapid	  Refresh	  has	  become	  substan@ally	  more	  
realis@c	  and	  skillful	  during	  the	  last	  few	  years.	  

•  But	  hard	  to	  prove	  this	  from	  stats	  on	  their	  web	  
site!	  

•  Rapid	  Refresh	  3-‐D	  grids	  are	  available.	  
•  RR	  is	  based	  on	  WRF,	  so	  fewer	  incompa@bili@es.	  
•  So	  why	  not	  try	  using	  RR	  grids	  for	  ini@aliza@on	  
of	  WRF?	  



A	  test:	  	  Can	  mesoscale	  
ini?aliza?on	  from	  RR	  help	  with	  
coastal	  stratus,	  	  a	  major	  problem	  
for	  the	  Northwest	  real-‐?me	  WRF?	  

	  



June	  3,	  2014	  
21	  UTC	  



Four	  Runs	  

•  UW	  Real-‐@me	  WRF	  ini@alized	  with	  GFS	  using	  
YSU	  PBL,	  Thompson	  microphysics,	  NOAA	  LSM,	  
SAS	  Cumulus	  Param.	  ,	  RRTM	  radia@on	  

•  UW	  Real-‐Time	  WRF	  with	  same	  physics,	  but	  
ini@alized	  with	  Rapid	  Refresh	  grids	  

•  WRF	  with	  old	  RR	  physics	  (RUC	  LSM,	  MYJ	  PBL,	  
G3	  CU,	  Thompson	  Micro)	  and	  new	  (MYNN,	  GF	  
CU),	  both	  with	  Rapid	  Refresh	  ini@aliza@on	  	  

•  All	  12km,	  37	  levels,	  10	  levels	  below	  900	  hPa.	  



GFS	  Ini?aliza?on,	  21h	  forecast	  



Using	  Rapid	  Refresh	  Ini?aliza?on,	  Same	  
Physics	  



Using	  Rapid	  Refresh	  Ini?aliza?on	  
and	  Old	  Rapid	  Refresh	  Physics	  



With	  New	  (V2)	  RR	  Physics	  



What	  are	  the	  physics	  changes	  that	  
really	  counted?	  



YSU	  to	  MYJ	  PBL	  (RR	  ini@aliza@on)	  



SAS	  CU	  to	  Grell	  (G3)	  



Observed	  Sounding	  at	  Quillayute	  on	  the	  
Washington	  Coast:	  	  6/4/13	  at	  12UTC	  



Observed	  Sounding	  
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GFS	  Ini@aliza@on,	  Standard	  Physics	  
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Using	  RAP	  ini@aliza@on	  



RAP	  Ini@aliza@on,	  RR	  Physics	  



May	  20th,	  18	  UTC	  



GFS	  Init,	  Standard,	  6h	  



RR	  at	  Same	  Time:	  	  Clouds!	  



RR	  Ini@aliza@on,	  Standard	  Physics	  



RR	  Init,	  Old	  RR	  Physics	  



What	  about	  the	  next	  morning?	  12	  
UTC	  21	  May	  2014	  



Real-‐Time	  GFS-‐forced	  

925 



Forced	  by	  RR,	  Standard	  Physics	  
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RR	  Init	  and	  RR	  Physics	  

925 



Long-‐Term	  Tests	  
April-‐May	  



T	  2m,	  MAE,	  12h	  forecast	  

GFS Init 

RR Init, V2 physics 

RR Init, V1 physics 

RR Init, same physics 



T2,	  24h,	  MAE	  

GFS 

RR Init only 

RR Init, old RR physics 

RR Init, new RR Physics 



Wind	  Direc@on,	  10	  m,	  12	  h	  



Wind	  speed,	  10	  m,	  12	  h	  



Conclusions	  
•  Ini@aliza@on	  with	  NOAA	  Rapid	  Refresh	  grids	  
does	  help	  in	  ini@alizing	  shallow	  low	  clouds	  and	  
maintaining	  them	  early	  in	  the	  forecasts.	  

•  Rapid	  Refresh	  physics	  package	  contributes	  to	  
establishment	  and	  maintenance	  of	  shallow,	  
stable	  features.	  

•  Overall	  verifica@on	  for	  the	  en@re	  domain	  (NW	  
U.S.	  and	  adjacent	  waters)	  for	  an	  extended	  
does	  not	  suggest	  much	  overall	  improvement	  
with	  RR	  Physics.	  



Conclusions	  

•  The	  effects	  of	  RAP	  ini@aliza@on	  fades	  over	  the	  
first	  day	  of	  the	  forecast,	  but	  physics	  effects	  
remain	  substan@al.	  

•  Will	  verify	  impacts	  on	  other	  seasons	  before	  
deciding	  to	  go	  with	  RR	  ini@aliza@on	  and	  
physics	  changes	  in	  the	  opera@onal	  system.	  



The	  End	  


