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SHIPBOARD GNSS TO MEASURE TSUNAMI SIGNALS
• Need for subduction zone-wide expansion of a DART-

style tsunami warning system. 

• Tsunami forecasting capabilities could be improved by 
ingesting precise shipping fleet GPS positions within a 
real-time operational framework. 

• Band-pass filtered GPS displacement time series 
supplies wave height and period estimates. 

• Real-time precise point positioning (Zumberge, 1997) 
provides displacement estimates with centimeter-level 
accuracy, without the need for a reference station. This 
method results in noise levels of less than 10 cm over 
the frequency range of interest. 

• Synthetic ship height observations is comparable to that 
derived from the existing network of OBP and GPS 
buoys (Inazu, 2016) 

• Combined use of seafloor pressure measurements 
coupled with direct sea surface measurements from 
GNSS will help to better understand the relationship 
between seafloor deformation and ultimate tsunami 
wave generation. 

Figure from Foster et al. (2012)

Snapshot of shipping traffic from AIS in the Cascadia region.



ANTENNA INSTALLATION
90 DEG AZIMUTH OFFSET / 3.6 METER VECTOR LENGTH



EXPECTED HEADING ACCURACY
MULTIPATH EFFECTS, VEHICLE FLEXING, CORRELATED ERRORS



ATTITUDE DISPLAY



PROGRAMMING DATA OUTPUTS



RAW DATA RECORDING



HIGH QUALITY RAW DATA 
TO MEET REFERENCE 
STATION APPLICATIONS



WHO WANTS IN? A MIX OF SHIP TYPES WOULD BE IDEAL
VESSELS OF INTEREST

• Several PIs are particularly interested in the Cascadia region, so vessels 
that operate regularly in the Pacific Northwest. 

• There is great interest in offshore Alaska, so Sikuliaq remains a good 
vessel to support those studies.  

• Hawaii is also in a good location for detecting tsunami signals of interest. 

• Ships that are restricted to the Atlantic Ocean would not be as high a 
priority. 

• Global-class vessels with expeditions anywhere in the Pacific Ocean. 

• By having a mix of ship types, we can evaluate the signal quality from the 
different platforms.



CAN IT BE A STANDARD DATA PRODUCT?

ARCHIVING & R2R DISTRIBUTION

• Using the same GNSS receiver dedicated to this raw GNSS data 
recording would streamline the process. 

• Raw G-files can be submitted with no additional processing steps. 
Do we leave it to the data miners to address RINEX conversion? 

• These would be considered “hosted” systems, therefore we 
expect the group of geophysical PIs (led by Anne Sheehan) to 
assist with QC. 

• Is anyone here from R2R? What do you think?


