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Abstract 

Two Horizontal Acoustic Doppler Current Profilers (HADCP), with acoustic vertical wave and 
pressure sensors, were installed during spring 2014 on Bob Hall Pier, Corpus Christi, Texas. The 
sensors provide near real-time measurements of nearshore conditions including current profiles 
and significant wave height and period. The measurements provide information to facilitate the 
prediction of nearshore oil movement and the deployment of protection measures in case of oil 
spill. The measurements will help better understand and model sediment transport along the 
coast including for the periodic renourishment and maintenance of the nearby popular beaches 
located on the Gulf shores of Mustang Island and North Padre Island.  Other applications include 
providing information appropriate for search and rescue operations and reporting surf and 
general beach conditions. 

An updated general nearshore climatology of the measurements will first be presented 
along with correlations with local conditions, in particular atmospheric forcings. The 
presentation will then focus on two studies made possible by the collected measurements. 
The data set provides an opportunity to compare current measurements with predictions from 
three hydrodynamic models providing regularly updated ocean conditions for the Coastal 
Bend: the NOAA Northern Gulf of Mexico Operational Forecast System, or NGOFS, the 
TAMU GLO/ROMS model, and the Navy HYCOM model for the Gulf of Mexico. Results show 
all three models provide skillful current predictions with the newer NGOFS predictions 
providing predictions that are at least as accurate as the other models and with higher resolution. 
A spatial clustering algorithm was applied to NGOFS surface current nowcasts to investigate 
nearshore current patterns along the Coastal Bend. Results show the relatively frequent presence 
of higher nearshore currents. The current feature was found to be typically between 1.4 and 7.6 
miles wide along the coastline and with median currents about 30% and frequently larger than 
further offshore currents. The nearshore current patterns are further quantified based on NGOFS 
predicted crosshore longshore profiles.  

The direct wave measurements collected by one of the sensors are compared with the 
standard deviation of collocated NOAA-NWLON water level measurements. The 
comparison allows for the calibration of a wave height model and the reconstruction of a 
long term wave height record for the location (2003-2015). An estimate of wave runup is 
further computed and combined with long term still water level measurements allowing 
for the estimation of long term inundation frequencies for the Coastal Bend. These 
estimates are compared with the local tidal datums highlighting that the mean higher high 
water (MHHW) and the Highest Astronomical Tide (HAT) lines are frequently inundated 
leading to a discussion of differences between tidal datums and inundation frequency.   
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