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HFIP	
  Diagnos'cs	
  Workshop	
  
•  Mostly	
  Virtual	
  from	
  EMC,	
  Aug	
  10th	
  2012	
  

–  hGp://rammb.cira.colostate.edu/research/tropical_cyclones/hfip/workshop_2012/	
  	
  	
  

•  Par6cipants	
  
–  NOAA/NWS	
  

•  EMC,	
  NHC	
  	
  
–  NOAA	
  Research	
  

•  ESRL,GFDL,	
  HRD,	
  NESDIS	
  
–  NCAR	
  

•  DTC,	
  TCMT	
  
–  NASA	
  

•  JPL	
  
–  University	
  

•  CSU,	
  FSU,	
  SUNYA,	
  UCLA	
  	
  

•  Progress	
  review	
  of	
  the	
  ADD	
  Team	
  milestones	
  
•  Ensure	
  coordina6on	
  with	
  EMC	
  and	
  NHC	
  priori6es	
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FY12	
  ADD	
  Milestones	
  -­‐1	
  
•  6.1.1	
  NHC-­‐specific	
  ATCF	
  tasks	
  (NRL)	
  
•  6.1.2	
  HWRF	
  and	
  global	
  model	
  derived	
  satellite	
  products	
  	
  

	
  (NHC,	
  EMC,	
  NESDIS)	
  
•  6.1.3	
  Provide	
  HWRF	
  diagnos6cs	
  products	
  to	
  NHC	
   	
  

	
  (NHC,	
  EMC,	
  NRL)	
  
•  6.1.4	
  Develop	
  mul6-­‐layer	
  ver6cal	
  shear	
  product	
  (NHC)	
  
•  6.1.5	
  TC	
  structure	
  verifica6on	
  using	
  real	
  and	
  model	
  imagery	
  

	
  (NHC)	
  

•  6.2.1	
  NHC	
  Visi6ng	
  Scien6st	
  Program	
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FY12	
  ADD	
  Milestones	
  -­‐2	
  
•  6.1.6	
  Maintain/Enhance	
  data	
  service	
  (TCMT)	
  
•  6.1.7	
  Deliver	
  GOES	
  data	
  for	
  HWRF	
  synthe6c	
  imagery	
  evalua6on	
  

(NESDIS,	
  EMC,	
  NRL)	
  
•  6.1.8	
  Large-­‐scale	
  diagnos6c	
  code	
  for	
  HWRF	
  evalua6on	
   	
  

	
  (NESDIS,	
  EMC,	
  NRL)	
  
•  6.1.9	
  SPICE	
  model	
  development	
  (NESDIS,	
  ESRL,	
  NRL)	
  
•  6.1.10	
  Environmental	
  parameter	
  verifica6on	
  from	
  AHW	
  and	
  HWRF	
  	
  	
  	
  

(SUNYA,	
  EMC)	
  
•  6.1.11	
  Ensemble-­‐based	
  sensi6vity	
  analysis	
  	
  (SUNYA,	
  EMC)	
  
•  6.1.12	
  Storm-­‐rela6ve	
  post-­‐processing	
  (EMC,	
  AOML)	
  
•  6.1.13	
  Vortex/convec6ve	
  scale	
  HWRF	
  analysis	
  (AOML,	
  SUNYA,	
  

NCAR)	
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HFIP	
  Annual	
  Mee6ng:	
  
NHC	
  Ac6vi6es	
  Slides	
  

David	
  Zelinsky,	
  James	
  Franklin,	
  
Wallace	
  HogseG,	
  Ed	
  Rappaport,	
  

Richard	
  Pasch	
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NHC	
  Ac6vi6es	
  
Ac6vi6es	
  where	
  NHC	
  is	
  the	
  lead:	
  
•  6.1.2	
  	
  Provide	
  real-­‐6me	
  HWRF	
  model-­‐derived	
  satellite	
  imagery	
  products	
  for	
  

NHC	
  forecasters.	
  (completed)	
  
•  6.1.3	
  	
  Provide	
  real-­‐6me	
  high	
  temporal	
  resolu6on	
  HWRF	
  track/intensity/

structure	
  diagnos6c	
  products	
  to	
  NHC	
  forecasters.	
  	
  Extend	
  products	
  to	
  other	
  
regional	
  models	
  as	
  data	
  is	
  made	
  available.	
  (completed)	
  

•  6.1.4	
  	
  Develop	
  experimental	
  ver6cal	
  shear	
  text	
  diagnos6c	
  product	
  for	
  various	
  
layers	
  within	
  select	
  opera6onal	
  global	
  and	
  regional	
  models.	
  (GFS	
  prototype	
  
developed,	
  experimentally	
  expanded	
  to	
  ECMWF)	
  

•  6.1.5	
  	
  Conduct	
  a	
  TC	
  structure	
  verifica6on	
  study	
  comparing	
  regional	
  model	
  
simulated	
  satellite/radar	
  with	
  satellite	
  observa6ons.	
  (Ongoing,	
  preliminary	
  
results	
  presented	
  in	
  September.	
  	
  Complete	
  season	
  verifica6on	
  presented	
  at	
  
AMS	
  Annual	
  Mee6ng,	
  and	
  probably	
  a	
  future	
  HFIP	
  Telecon)	
  

•  Developed	
  (along	
  with	
  HRD)	
  GrADS	
  scripts	
  for	
  displaying	
  determinis6c	
  
regional	
  and	
  global	
  model	
  fields	
  on	
  the	
  HFIP	
  products	
  website.	
  (Completed	
  
for	
  2012,	
  scripts	
  may	
  be	
  updated	
  for	
  future	
  seasons)	
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6.1.2	
  	
  Provide	
  real-­‐6me	
  HWRF	
  model-­‐derived	
  satellite	
  imagery	
  products	
  
for	
  NHC	
  forecasters.	
  

•  Products	
  were	
  delivered	
  beginning	
  June	
  1.	
  
•  All	
  products	
  available	
  in	
  real	
  6me	
  via	
  

NHC’s	
  intranet.	
  
•  37	
  and	
  91	
  GHz	
  color	
  composites,	
  and	
  IR-­‐

Dvorak	
  imagery	
  being	
  archived	
  at	
  NHC	
  for	
  
later	
  verifica6on	
  purposes.	
  

•  EMC	
  also	
  producing	
  some	
  imagery,	
  which	
  
is	
  available	
  on	
  the	
  EMC-­‐HWRF	
  website	
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6.1.3	
  	
  Provide	
  real-­‐6me	
  high	
  temporal	
  resolu6on	
  HWRF	
  track/intensity/
structure	
  diagnos6c	
  products	
  to	
  NHC	
  forecasters.	
  	
  Extend	
  products	
  to	
  
other	
  regional	
  models	
  as	
  data	
  is	
  made	
  available.	
  

•  HWRF	
  products	
  were	
  delivered	
  beginning	
  
June	
  1.	
  

•  All	
  products	
  available	
  in	
  real	
  6me	
  through	
  
NHC’s	
  intranet.	
  

•  Products	
  also	
  available	
  on	
  the	
  HFIP	
  website.	
  
•  AHW4	
  and	
  UWN8	
  are	
  also	
  providing	
  data;	
  

all	
  products	
  available	
  on	
  the	
  HFIP	
  website.	
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6.1.4	
  	
  Develop	
  experimental	
  ver6cal	
  shear	
  text	
  diagnos6c	
  product	
  for	
  
various	
  layers	
  within	
  select	
  opera6onal	
  global	
  and	
  regional	
  models.	
  

•  Prototype	
  for	
  the	
  GFS	
  is	
  currently	
  running	
  in	
  
real	
  6me,	
  and	
  is	
  ac6vely	
  used	
  by	
  forecasters.	
  

•  Accompanying	
  graphics	
  have	
  been	
  
developed.	
  

•  Mul6-­‐layer	
  streamline	
  analysis	
  
•  Hodograph	
  

•  Product	
  also	
  being	
  developed	
  for	
  the	
  
ECMWF,	
  and	
  eventually	
  the	
  HWRF	
  and	
  
GFDL.	
   10	
  



6.1.5	
  	
  Conduct	
  a	
  TC	
  structure	
  verifica6on	
  study	
  comparing	
  regional	
  
model	
  simulated	
  satellite/radar	
  with	
  satellite	
  observa6ons.	
  (Ongoing,	
  
preliminary	
  results	
  in	
  presented	
  in	
  early	
  September).	
  

•  Evalua6ng	
  opera6onal	
  HWRF	
  
structure	
  by	
  verifying	
  synthe6c	
  
satellite	
  microwave	
  imagery	
  against	
  
real	
  satellite	
  observa6ons.	
  

•  U6lizes	
  color	
  composites	
  to	
  
minimize	
  the	
  impacts	
  of	
  resolu6on,	
  
assump6ons	
  in	
  the	
  BT	
  genera6on,	
  
and	
  instrument	
  differences.	
  

•  Verifica6on	
  done	
  by	
  quan6fying	
  the	
  
presence	
  of	
  an	
  eyewall	
  (in	
  tenths)	
  
and/or	
  a	
  primary	
  band	
  (using	
  a	
  
Dvorak	
  log-­‐10	
  spiral)	
  in	
  24,	
  48,	
  and	
  
72	
  hour	
  forecasts,	
  against	
  the	
  
closest	
  available	
  satellite	
  pass.	
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Preliminary	
  Results	
  
Stats	
  

•  High	
  Probability	
  of	
  
Detec6on,	
  however	
  
there	
  is	
  also	
  a	
  very	
  
high	
  bias.	
  
–  	
  50%	
  or	
  more	
  of	
  

“yes”	
  forecasts	
  are	
  
false	
  alarms	
  at	
  all	
  
forecast	
  hours.	
  

•  Overall	
  accuracy	
  is	
  
70-­‐75%	
  
–  Buoyed	
  by	
  large	
  

number	
  of	
  correct	
  
null	
  cases	
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6.2.1 The Visiting Scientist Program at the National Hurricane 
Center 

2012	
  Par'cipants	
  
Dave	
  Nolan	
  -­‐	
  University	
  of	
  Miami	
  -­‐	
  genesis/structure	
  -­‐Jul	
  31-­‐Aug	
  3	
  
Hayden	
  Frank	
  -­‐	
  WFO	
  Boston	
  -­‐	
  forecaster	
  -­‐	
  Aug	
  7-­‐10	
  
Clark	
  Evans	
  -­‐	
  UW-­‐Milwaukee	
  -­‐	
  genesis/extratropical	
  transi6on	
  -­‐Aug	
  14-­‐17	
  
Vijay	
  Tallapragada	
  -­‐	
  EMC	
  -­‐	
  modeling	
  -­‐	
  Aug	
  20-­‐23	
  
Orlando	
  Bermudez	
  -­‐	
  WFO	
  Aus6n	
  -­‐	
  forecaster	
  -­‐Aug	
  28-­‐31	
  
ScoG	
  Prosise	
  -­‐	
  OPC	
  -­‐	
  forecaster	
  -­‐	
  Sep	
  10-­‐13	
  
Josh	
  Cossuth	
  -­‐	
  FSU	
  -­‐	
  genesis	
  -­‐	
  Sep	
  19-­‐22	
  
Brad	
  Klotz	
  -­‐	
  HRD/CIMAS	
  -­‐	
  stepped	
  frequency	
  microwave	
  radiometer	
  -­‐	
  Sep	
  24-­‐27	
  
Andre	
  van	
  der	
  Westhuysen	
  -­‐	
  MMA	
  Branch	
  -­‐	
  wave/surge	
  modeling	
  -­‐	
  Oct	
  1-­‐4	
  
Ryan	
  Torn	
  -­‐	
  SUNY-­‐Albany	
  -­‐	
  data	
  assimila6on/modeling	
  -­‐	
  Oct	
  8-­‐11	
  
Yoshihiro	
  Konno	
  -­‐	
  Weathernews	
  -­‐	
  forecaster	
  -­‐	
  Oct	
  22-­‐25 

Ryan Torn 
Andre van der Westhuysen 

Yoshihiro Konno 
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#153:	
  Allow	
  NHC	
  to	
  adjust	
  period	
  of	
  interpola6on	
  phase	
  out	
  
#154:	
  Reduce	
  unrealis6c	
  intensity	
  values	
  from	
  interpolator	
  
#80:	
  make	
  a	
  "colors	
  by	
  intensity"	
  legend	
  
#21:	
  develop	
  capability	
  to	
  handle	
  large	
  ensembles	
  in	
  a-­‐decks.	
  	
  

6.1.1 ATCF Upgrades 

•  Note: No HFIP funding in FY12, but work continued under 
NRL Base  

•  31 NHC Improvements in FY 2011 

•  25 NHC Improvements in FY 2012  

•  Web ATCF implemented 

Click Here for Yearly Requirements Meeting Documentation 
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Uses: 

-  Situational 
awareness 

-  Training 

-  Demonstrations 

-  Research 

-  Statistics 

-  Graphics 

Web-ATCF: New  data and capabilities  

•  Added	
  capability	
  to	
  email	
  graphics	
  
•  Improvements	
  to	
  ATCF	
  end	
  up	
  in	
  Web-­‐ATCF	
  

NCODA OHC 

CIRA Sfc Winds 

Deterministic RI guidance 
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6.1.6	
  TCMT	
  HFIP	
  Data	
  Service	
  
hXps://verif.rap.ucar.edu/ramadda	
  

•  Provides	
  access	
  to	
  real-­‐6me	
  and	
  
historical	
  demonstra6on	
  and	
  
retrospec6ve	
  ATCF	
  forecast	
  and	
  
diagnos6c	
  data	
  to	
  the	
  HFIP	
  
community	
  

•  Password	
  protected	
  interface	
  
–  Username	
  &	
  password:	
  hfipteam	
  

•  Demonstra6on	
  data	
  includes	
  
experimental	
  stream	
  1.5,	
  stream	
  2,	
  
and	
  opera6onal	
  forecasts	
  

•  Retrospec6ve	
  data	
  includes	
  
experimental	
  stream	
  1.5	
  forecasts	
  

•  Future	
  Enhancements:	
  
–  Access	
  to	
  gridded	
  Tier	
  2	
  data	
  
–  Interac6ve	
  graphical	
  display	
  capability	
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6.1.7	
  Deliver	
  GOES	
  data	
  for	
  HWRF	
  synthe6c	
  
imagery	
  evalua6on	
  (NESDIS,	
  EMC,	
  NRL)	
  

•  Real	
  GOES	
  IR	
  data	
  collected	
  for	
  2010,	
  2011,	
  
2012	
  
– Channels	
  3	
  and	
  4	
  
– Atlan6c	
  completed,	
  East	
  Pacific	
  underway	
  

•  Converted	
  to	
  binary	
  form	
  	
  
– For	
  use	
  outside	
  of	
  McIDAS	
  environment	
  
– Available	
  to	
  all	
  interested	
  groups	
  

•  Used	
  for	
  comparison	
  with	
  HWRF	
  synthe6c	
  
imagery	
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Real	
  and	
  Synthe6c	
  GOES	
  Water	
  Vapor	
  
Imagery	
  for	
  Hurricane	
  Isaac	
  	
  

5	
  Day	
  Forecast	
  Star.ng	
  26	
  Aug	
  2012	
  12	
  UTC	
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Histograms	
  of	
  Real	
  and	
  Synthe6c	
  WV	
  
Imagery	
  for	
  All	
  Isaac	
  Forecasts	
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6.1.8	
  Large-­‐scale	
  diagnos6c	
  code	
  for	
  HWRF	
  evalua6on	
  
(NESDIS,	
  EMC,	
  NRL)	
  	
  and	
  	
  

6.1.10	
  Environmental	
  parameter	
  verifica6on	
  from	
  AHW	
  
and	
  HWRF	
  (SUNYA,	
  EMC)	
  	
  

	
  
•  Large-­‐scale	
  diagnos6cs	
  code	
  calculates	
  storm	
  environmental	
  

parameters	
  in	
  simple	
  ASCII	
  format	
  
•  Used	
  to	
  evaluate	
  model	
  predic6on	
  of	
  storm	
  environmental	
  

parameters	
  
•  Can	
  be	
  used	
  to	
  run	
  SHIPS	
  and	
  LGEM	
  	
  
•  Distributed	
  to	
  several	
  HFIP	
  groups	
  

–  EMC,	
  NHC,	
  NCAR,	
  NRL,	
  ESRL,	
  SUNYA,	
  UW	
  

•  Being	
  run	
  on	
  some	
  Stream	
  1.5/2	
  models	
  and	
  sent	
  to	
  DTC	
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6.1.9	
  SPICE	
  model	
  development	
  	
  
(NESDIS,	
  ESRL,	
  NRL)	
  

•  SPC3	
  –	
  3	
  parent	
  model	
  version	
  in	
  Stream	
  1.5	
  
– GFS,	
  GFDL,	
  HWRF	
  input	
  to	
  SHIPS	
  and	
  LGEM	
  
– Unequal	
  weigh6ng	
  of	
  SHIPS	
  and	
  LGEM	
  based	
  on	
  past	
  
performance	
  

•  Stream	
  2	
  tests	
  
– Add	
  other	
  regional	
  models	
  as	
  parent	
  models	
  

•  COAMPS-­‐TC,	
  AHW,	
  UW	
  Model	
  	
  
–  SPCG	
  –	
  Global	
  model	
  SPICE	
  

•  20	
  GFS	
  and	
  10	
  FIM	
  ensemble	
  models	
  
•  GFS,	
  UKMet,	
  ECMWF,	
  NOGAPS,	
  CMC,	
  FIM	
  base	
  models	
  	
  

– M.	
  Fiorino	
  (ESRL)	
  input	
  files	
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SPICE	
  and	
  Parent	
  Model	
  Errors	
  
Atlan6c	
  2012	
  (Alberto	
  through	
  Tony)	
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SPCG	
  Preliminary	
  Results	
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Time	
  Averaged	
  Normalized	
  Intensity	
  Error	
  (TANIE)	
  
Simple	
  Parameter	
  for	
  Comparing	
  Parent	
  Models	
  	
  

•  Calculate	
  standard	
  devia6on	
  (σt) of	
  observed	
  
intensity	
  changes	
  at	
  12,	
  24,	
  …,	
  120	
  hr	
  
– Use	
  Atlan6c	
  2006-­‐2011	
  sample	
  

•  13,	
  19,	
  24,	
  28,	
  31,	
  32,	
  34,	
  36,	
  36	
  kt	
  
•  For	
  each	
  forecast	
  case	
  and	
  model,	
  divide	
  
intensity	
  error	
  at	
  each	
  6me	
  by	
  σt 

•  Average normalized over forecast interval 
•  Provides one number per forecast time for 

inter-model comparison 
– Can also average over storm lifetime 	
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TANIE	
  for	
  LGEM	
  and	
  HWFI	
  
2012	
  Atlan'c	
  Sample	
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6.1.11 Forecast Sensitivity Analysis 
0 h Inertial Stability 0 h water vapor 
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ugust 2009 B

ill Forecast 
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Forecast Sensitivity Analysis 

700 hPa Wind 700 hPa Water Vapor 

0000 UTC 16 August 2009 Bill Forecast 
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6.1.12	
  Storm-­‐rela6ve	
  post-­‐processing	
  	
  
(EMC,	
  AOML)	
  

•  EMC	
  coordina6ng	
  with	
  HFIP	
  groups	
  on	
  
diagnos6c	
  tools	
  
– HRD	
  –	
  storm-­‐rela6ve	
  analyses,	
  in	
  situ/radar	
  data	
  
– NHC-­‐	
  Products	
  and	
  synthe6c	
  µ-wave imagery	
  
– CIRA	
  –	
  Large	
  scale	
  diagnos6cs,	
  IR	
  imagery	
  
– SUNYA	
  –	
  large	
  scale,	
  ensemble-­‐based	
  diagnos6cs	
  
– DTC	
  –	
  Basin	
  wide	
  HWRF	
  evalua6on	
  

•  In-­‐house	
  development	
  of	
  atmosphere	
  and	
  
ocean	
  diagnos6cs	
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Sample	
  of	
  EMC	
  Real-­‐Time	
  HWRF	
  Products	
  Page	
  
hGp://www.emc.ncep.noaa.gov/gc_wmb/vxt/index.html	
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6.1.13	
  Vortex/convec6ve	
  scale	
  HWRF	
  analysis	
  
(AOML,	
  SUNYA,	
  NCAR)	
  

•  HRD	
  Model	
  Evalua6ons	
  
•  Comparison	
  with	
  in	
  situ	
  and	
  radar	
  data	
  

– Airborne	
  Doppler,	
  SFMR,	
  GPS	
  soundings,	
  flight	
  
level	
  data	
  

•  Composite	
  vor6city	
  structures,	
  boundary	
  
parameters	
  

•  Low	
  wavenumber	
  wind	
  fields	
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Addi6onal	
  Ac6vi6es	
  

•  A1.	
  CIRA	
  Ensemble	
  Product	
  Development	
  
•  A2.	
  FSU	
  Correla6on	
  Based	
  Consensus	
  	
  
•  A3.	
  DTC	
  evalua6on	
  of	
  basin-­‐scale	
  HWRF	
  
•  A4.	
  GFDL	
  model	
  sensi6vity	
  studies	
  
•  A5.	
  COAMPS-­‐TC	
  diagnos6cs	
  
•  A6.	
  UCLA	
  parameteriza6on	
  impacts	
  
•  A7.	
  JPL	
  Data	
  Portal	
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A1.	
  CIRA	
  Hybrid	
  Wind	
  Speed	
  Probability	
  
Product	
  

•  Modify	
  NHC’s	
  opera6onal	
  wind	
  speed	
  probability	
  
model	
  
–  Tracks	
  from	
  global	
  ensembles	
  instead	
  of	
  sta6s6cal	
  
method	
  

•  133	
  tracks	
  used:	
  	
  GFS	
  (20),	
  CMC	
  (20),	
  EMCWF	
  (50),	
  FNMOC	
  
(20),	
  and	
  UKMET	
  (23)	
  	
  

–  Intensity,	
  structure	
  from	
  opera6onal	
  sta6s6cal	
  
method	
  

•  Run	
  in	
  near	
  real	
  6me,	
  posted	
  on	
  HFIP	
  products	
  
page	
  

•  Being	
  evaluated	
  using	
  verifica6on	
  system	
  for	
  
opera6onal	
  wind	
  speed	
  probabili6es	
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Example	
  of	
  Hybrid	
  and	
  Opera6onal	
  	
  
34	
  kt	
  Wind	
  Speed	
  Probabili6es	
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Opera'onal	
  	
  

Experimental	
  Hybrid	
  



A2.	
  FSU	
  Correla6on	
  Based	
  Consensus	
  
Method	
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A3.	
  DTC	
  Evalua6on	
  of	
  Basin-­‐Scale	
  HWRF	
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600 hPa zonal wind bias 

HWRF: African jet too weak GFS: jet displaced to south 

This example is the 600-hPa zonal wind bias for the 72-h 
forecast averaged over the entire month of September 2011  
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A4.	
  GFDL	
  Model	
  Sensi'vity	
  Studies	
  
with	
  Regional	
  Ensemble	
  System	
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A5.	
  COAMPS-­‐TC	
  Diagnos'cs	
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A6.	
  UCLA	
  Physics	
  Parameteriza'on	
  Study	
  
Using	
  Mo6on	
  and	
  PV	
  Diagnos6cs	
  to	
  Understand	
  Differences	
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A7.	
  JPL	
  Tropical	
  Cyclone	
  Data	
  Portal	
  
and	
  Model	
  Evalua'on	
  Studies	
  



Summary	
  
•  Experimental	
  products	
  under	
  development	
  

–  Environment,	
  storm-­‐rela6ve	
  products,	
  ensemble	
  based	
  
probabili6es,	
  consensus	
  methods	
  

•  Datasets	
  for	
  model	
  evalua6on	
  
–  Aircrav,	
  satellite,	
  conven6on	
  observa6ons	
  

•  Many	
  new	
  diagnos6c	
  tools	
  for	
  model	
  improvements	
  
–  Basin	
  wide,	
  storm	
  environment,	
  vortex,	
  cloud	
  scale	
  
–  Ocean	
  data	
  
–  Verifica6on	
  systems	
  (determinis6c	
  and	
  probabilis6c)	
  

•  EMC	
  coordina6on	
  efforts	
  very	
  helpful	
  for	
  team	
  
interac6ons	
  and	
  code	
  sharing	
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