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COASTAL DATA INFORMATION PROGRAM
• Established 1975

• ~ 90 wave buoy stations worldwide, ~25 in California

• 15-person CDIP Waves operations team 

• Major Funding from:
• US Army Corps or Engineers
• California State Parks
• Navy

• Partners:
• NOAA IOOS Regional Associations
• Ports and Industry: Marine Exchange, Marathon, 

Chevron, Columbia River Bar Pilots
• DOE National Renewable Energy Laboratory



Coastal Data Information Program

• Precision wave monitoring nationwide
• California wave model
• Coastal Engineering, Inundation, Erosion
• Real Time Conditions
• Maritime Safety
• National Security
• Climate Record

Dredging

Infrastructure Impacts

Beach nourishment

Ports, Harbors 
and Waterways

Recreational
Safety

Nuclear Deterrent



Waverider buoys
• Wave Energy Spectrum

• Directional Spectrum

• XYZ (E,N,V) Displacements

• Sea Surface Temperature

• Sea Surface Currents

• Air Temperature



Wave motion

Wave runup,
Erosion,
Infrastructure risk 

Maritime conditions



Under-Keel Clearance: 
Port of Long Beach

• In collaboration with Marathon and Marine Exchange of 
Southern California VTS.

• CDIP buoy-driven 1-3 hour forecast is used to make final 
”go / no-go” decision on VLCC transits.

• ~2 vessels per month now transit with 65’-69’ draft



Operations & Maintenance
• Batteries
• Moorings
• Anchors
• Acoustic Releases
• Service & Repairs
• Paint
• Calibration
• Travel
• Vessels
• Vehicles



Data Dissemination

Updates every 30 minutes ( > 99% reliable)

CDIP Website (~17,000 unique visitors per day)

National Data Buoy Center / NOAA (NWS)

National Centers for Environmental Information

Physical Oceanographic Real-Time System 
(PORTS®): Humboldt Bay, San Francisco, LA/LB

Quality Control

Instrument Calibration

Automated messaging

Sensor and Mooring Status



Wave Energy Spectra
(1 - 30 sec)

Directional Spectra

Individual Waves



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



T=7 sec

T=10 sec

T=14 sec

T=20 sec

Wave 
shadowing 

and 
refraction



Display at Marine Exchange
Buoys update every 30 minutes



Validation of CDIP 
wave model using 
CDIP buoy data

CDIP 092 San Pedro





Historic extreme 
wave events have 
been occurring in 
recent years at the 
Port of Long Beach

CDIP 092 San Pedro





Automated Forecast Threshold Messaging: 
• Echo-PAL Offshore Lightering Zone
• El Segundo Marine Terminal



Recent observations

Extreme wave events

cdip.ucsd.edu
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