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Partners:	
  	
  

Primary	
  
Sponsor:	
  



Primary	
  
Sponsor:	
  

CA	
  state	
  funding	
  for	
  
CDIP	
  since	
  1975!



Waves	
  and	
  offshore	
  renewable	
  energy

• Resource	
  

• Design	
  criteria	
  

• Typical	
  conditions

• Maximum	
  conditions	
  

• Platforms	
  and	
  moorings

• Wave-­‐driven	
  currents

• Maintenance	
  &	
  Mitigation



CDIP	
  generates	
  long	
  timeseries of	
  wave	
  data.

CDIP	
  program	
  manager	
  Julie	
  Thomas	
  is	
  on	
  NREL	
  steering	
  committee	
  
for	
  for	
  wave	
  and	
  current	
  energy	
  hotspot	
  identification	
  and	
  resource	
  
characterization.

CDIP	
  participation	
  in	
  California	
  offshore	
  renewable	
  energy	
  research	
  
and	
  assessment	
  for	
  many	
  years,	
  including	
  the	
  recent	
  Wave	
  Energy	
  
Test	
  Center	
  (CalWave)	
  DOE-­‐funded	
  program.



Waverider buoys

• Wave	
  Energy	
  Spectrum

• Directional	
  Spectrum

• XYZ	
  (E,N,V)	
  Displacements

• Sea	
  Surface	
  Temperature

• Sea	
  Surface	
  Currents

• Air	
  Temperature



094	
  Cape	
  Mendocino	
  (1999-­‐present)

029	
  Pt.	
  Reyes	
  (1996-­‐present)

076	
  Diablo	
  Canyon	
  (1983-­‐present)

071	
  &	
  063	
  Harvest	
  (1987-­‐present)

073	
  Scripps	
  Pier	
  (1976-­‐present)

Data	
  Type
Wave	
  Buoy	
  (directional)

Wave	
  Buoy	
  (non-­‐directional)
Pressure	
  Sensor

CDIP’s	
  California	
  wave	
  data

1970s	
  – present

Pressure	
  sensors,	
  wave	
  buoys

Full	
  archive	
  online:	
  
NetCDF,	
  THREDDS

www.cdip.ucsd.edu





Energy	
  Spectra
(1	
  -­‐ 30	
  sec)

Directional	
  Spectra

Individual	
  Waves

CDIP	
  235:	
  FT	
  BRAGG	
  SOUTH www.cdip.ucsd.edu



”Wave	
  Power	
  Density”	
  
P	
  (W/m)	
  ∝ Te ⋅ (HS)2

(after	
  Hagerman	
  /	
  CalWave)

HS

HS

Te

Te
Te :	
  “Energy	
  Period”,	
  Te <	
  Tp

HS :	
  “Significant	
  Wave	
  Height”
(avg of	
  largest	
  1/3	
  of	
  waves)

CDIP	
  071	
  HARVEST	
  (Pt.	
  Conception)



CDIP	
  California	
  Wave	
  Model

“Nowcast”	
  and	
  hindcast
(back	
  to	
  2000)	
  model	
  driven	
  
by	
  buoy	
  data +	
  bathymetry	
  +	
  
physics

Output	
  points	
  every	
  100	
  -­‐
200	
  m	
  along	
  the	
  coast

cdip.ucsd.edu



CDIP	
  buoy-­‐driven	
  wave	
  model:	
  	
  Wave	
  conditions	
  at	
  Trident	
  Winds	
  location
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CDIP	
  buoy-­‐driven	
  wave	
  model:	
  	
  Wave	
  conditions	
  at	
  Trident	
  Winds	
  location

HS

Te

HS

Te



www.cdip.ucsd.edu

Facebook.com/CDIPbuoys






