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Southeast	  FL:	  Millions	  transit	  by	  on	  a	  yearly	  basis.	  

 Mo+va+on	  

All	  year	  around	   Rip	  Currents	  Threat	  

•  Leading 
cause of 
fatalities/
rescues 
along US 
beaches. 

 

 

•  Can we provide 
an accurate 
statistical 
forecast relying 
on numerical 
wave and water 
level models? 
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• Run	  rou%nely/on-‐demand,	  using	  SWAN	  or	  nearshore	  WW3	  	  

• Driven	  by	  forecaster-‐developed	  winds	  from	  GFE	  (AWIPS2),	  and	  
other	  NCEP	  forcings	  (e.g.	  WW3,	  RTOFS/ESTOFS).	  

•  Intended	  to	  include	  in	  the	  AWIPS2	  baseline	  for	  sustainability.	  

• Addresses	  region-‐specific	  physical	  processes	  in	  the	  nearshore	  
(wave-‐current	  interac%on,	  ice	  interac%on,	  high	  res	  bathymetry,	  
etc.).	  

•  Include	  wave	  par%%oning	  (separate	  wave	  field	  into	  component	  
systems).	  

• Future	  two-‐way	  coupling	  to	  coastal	  circula%on	  model	  (ADCIRC).	  

The	  Nearshore	  Wave	  Predic+on	  
System	  (NWPS*)	  

* Van der Westhuysen et al. 2013, 2014 



  

•  Configured	  and	  run	  by	  WFOs	  
	  	  	  

•  GFE	  forecast:	  Wind	  forcing	  
•  Global	  WW3:	  Wave	  BCs	  
•  NHC/TAFB:	  BCs	  
•  RTOFS	  Global:	  Surface	  currents	  
•  ESTOFS/P-‐Surge:	  Water	  levels	  
•  Output:	  Significant	  Wave	  Height,	  

Peak	  Period	  and	  Direc%on,	  and	  
par%%oned	  wave	  groups	  height,	  
period	  and	  direc%on	  tracked	  in	  space	  
and	  %me.	  

NWPS	  
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NHC/TAFB’s	  local	  NWPS	  domain	  

Model	  Domain:	  
	  
SW	  LAT=	  3.00	  
SWLON=	  -‐98.00	  
NELAT=	  32.00	  
NELON=	  -‐10.00	  

Run	  opera*onally	  on	  a	  24-‐core	  cluster	  at	  NHC.	  Future	  candidate	  
for	  WCOSS	  (along	  with	  an	  OPC	  domain)	  



  

NWPS	  Data	  upload	  and	  	  
run	  triggering	  

WCOSS 

Regional HQ 

6 nodes reserved 
(96 compute cores) 

WFO WFO 

SBN (output) 

LDM LDM 

LDM 

LDM 

GRID file 
DOMAIN file 
CONTROL file 

WFO 

LDM 

TAFB/OPC 

Hurricane 
wave BCs 

NCWCP 

DBNet 
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WAVE1-2: Height + Direction 

Coastal Waters Forecast Example:  
 
.TODAY...EAST WINDS AROUND 10 KT. SEAS EAST 1 TO  2  FT AT 4 SECONDS.  

Although 2 systems were tracked 
we can clearly see that these can  
be lumped into one wave group 
for the operational forecast.  

Guidance	  in	  GFE,	  incl.	  tracking	  output	  



  

Example	  output	  for	  WFO	  New	  Orleans 

WFO	  LIX,	  CG1	  

CG2	  

h_p://innova%on.srh.noaa.gov/nwps/	  



  

Valida+on	  

SR	  WFO	  output	  compared	  to	  
shelf/nearshore	  NDBC	  buoys	  
-‐	  October	  2014	  



  Dusek and Seim, 2013 

 Rip	  Current	  Forecast	  Model	  	  

 Logis%c	  Regression	  	  
Model	  



  

 Coupled	  NWPS	  and	  RCFM	  
South	  Florida	  

•  1.8	  Km	  Outer	  
Domain.	  

•  3	  nested	  nests	  along	  
SE	  coast	  100m	  
resolu%on	  each.	  

•  Currents:	  RTOFS	  

•  Water	  levels:	  
ESTOFS/Psurge	  

•  Run%mes:	  Twice	  a	  
day	  out	  102	  HR;	  3	  
hrly	  output	  
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•  Logis%c	  regression	  model	  that	  uses	  for	  input	  the	  
following	  NWPS	  output	  along	  5m	  isoline:	  
•  Significant	  wave	  height	  
•  Mean	  wave	  direc%on	  from	  normal	  

•  Water	  level	  

•  Post-‐event	  (bathymetry	  proxy)	  

	  

 Model	  Output	  
•  Hazardous	  Rip	  Current	  Likelihood	  (0-‐1)	  

 Coupled	  NWPS	  and	  RCFM	  
South	  Florida	  

Dusek and Seim, 2013; Dusek et al., 2014 7/15 



  

 Coupled	  NWPS	  and	  RCFM	  
South	  Florida	  
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•  Daily	  observa%ons	  of	  rip	  currents	  intensity	  (0-‐3)	  correlated	  to	  
model	  likelihood	  for	  periods	  of	  Jan-‐Mar	  and	  June	  to	  August	  of	  
2014.	  Moderate	  correla%ons	  observed.	  

•  Most	  events	  occurred	  during	  winter.	  

	  

 Valida+on/Preliminary	  
Results	  
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•  Forecast	  
probabili%es	  
grouped	  into	  bins	  
and	  compared	  
against	  observed	  
frequency.	  

•  Reliable	  low	  end	  w/	  
low	  bias	  mid/high	  
range.	  

•  But	  sample	  too	  
small.	  

Reliability	  
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Intensity	  Obs	  vs	  Likehood	  
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•  Expand	  data	  collec%on	  and	  valida%on	  efforts	  to	  
generate	  more	  sta%s%cally	  significant	  results.	  

•  Incorpora%on	  of	  Ocean	  Rescue	  and	  Lifeguard	  observa%ons	  
through	  online	  reports	  they	  can	  submit	  with	  smart	  devices.	  
Means	  for	  them	  to	  submit	  such	  reports	  already	  developed	  
by	  Meteorological	  Development	  Lab	  (MDL)	  

•  Use	  results	  to	  develop	  new	  Rip	  Current	  web	  based	  
products.	  Na%onal	  team	  in	  place	  taking	  leadership	  on	  
this	  following	  on	  experiments	  currently	  ongoing	  at	  
Morehead	  City,	  NC	  and	  Miami,	  FL.	  

•  Social	  Science	  to	  play	  key	  role	  on	  this.	  

 Future	  Goals	  
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QUESTIONS!!	  
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