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Measurement of shallow water sea floor motion with GPS on a rigid buoy:  
system design and preliminary analysis
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Abstract:   

A GPS-buoy system to measure 3D sea floor motion in the shallow (<200m) continental 
shelf environment is being built and tested in the Gulf of Mexico. The system consists of a 
GPS mounted on a spar buoy rigidly connected to the sea floor, with a subsurface float to 
maintain near-vertical orientation. A 3-axis digital compass is used to measure heading/
pitch/roll. Potential applications include measurement of strain accumulation and release in 
the subduction zone environment, where areas with water shallower than 200 m typically 
constitute 25-40% of the shelf area between the coast and the trench.

An example at offshore Costa Rica.  Left: on-land GPS only; Right: one synthetic offshore GPS site applied. 
Displacements calculated by using Okada [1992].
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Planned experiment site in water 
~ 20 m deep

On-land test site

Land image: Landsat-8 
Bathymetry: National Geophysical Data Center, NOAA (U.S. Coastal Relief Model, 3 arc-second)

The system is currently undergoing test on 
land. We plan to deploy it in a shallow water 
site for further test soon. 
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Bathymetry: GEBCO 30 arc-second grid
System tests:

On-land test: Phase residuals have changed 
significantly after turn off (at ~14:30 UTC, 
marked by the arrow) the Iridium satellite 
communication system

On-land test: GPS time series in the on-land 
test. RMS for N/E/U are given on the subplots. 
Data analyzed by using Track v1.30 [Chen, 
1998]. IGS rapid orbits were used.

Each color represents a GPS satellite
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