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Specifically:

REAL-TIME
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FROM A GAS PLATFORM
OFFSHORE TRINIDAD



TOPICS

• System Design
• Wave Measurements
• Current Measurements
• Real-Time Data Telemetry
• System Performance

– Data Return
– AST Surface Detection Issues



METOCEAN SYSTEM DESIGN

•• ENVIRONMENT CHARACTERISTICSENVIRONMENT CHARACTERISTICS
–– Open continental shelf locationOpen continental shelf location
–– Trade winds (> 25 Trade winds (> 25 ktkt much of the time)much of the time)
–– Large waves (> 2m Hs, > 7 sec Large waves (> 2m Hs, > 7 sec TpTp typical)typical)

•• MEASUREMENT OBJECTIVESMEASUREMENT OBJECTIVES
–– Full water column current profiles in ~65m water depthFull water column current profiles in ~65m water depth
–– Internal wave (Internal wave (solitonsoliton) detection and characterization ) detection and characterization 
–– Surface wave measurementsSurface wave measurements
–– Meteorological measurementsMeteorological measurements

•• DESIGN CONSTRAINTSDESIGN CONSTRAINTS
–– Underwater components must be serviceable without use of Underwater components must be serviceable without use of 

diversdivers
–– RealReal--time telemetry to external web sitetime telemetry to external web site



TRINIDAD GENERAL BATHYMETRY



Offshore Platform



AWAC WAVE & CURRENT SENSOR
DEPLOYMENT MECHANISM



AWAC WAVE & CURRENT
DEPLOYMENT MECHANISM



ELEVATOR CARRIAGE
WITH AWACS



ELEVATOR
CARRIAGE



AWAC DEPLOYMENT LOCATION
SOUTH-EAST LEG



SYSTEM DIAGRAM



AWAC CONFIGURATION

• Upward looking AWAC AST
– Platform Head
– ~ 15m depth
– AST beam nearly vertical
– Platform leg slopes away from AWAC

• Wave sampling

– Burst interval = 1 hour
– Sampling rate = 2 Hz
– Automatic AST surface tracking



CURRENT MEASUREMENTS

•• MEASUREMENT OBJECTIVESMEASUREMENT OBJECTIVES
– Top to bottom current profiles

– Internal wave (Soliton) currents

•• AWAC SAMPLING SETUPAWAC SAMPLING SETUP
–– 6060--second averaging lengthsecond averaging length

–– 120120--second ensemble intervalsecond ensemble interval

–– Maximum ping rate (Maximum ping rate (““load factorload factor””))

–– Averaged in postAveraged in post--processing to 20 minutesprocessing to 20 minutes



WHG IRMS DATA DISPLAY – TABULAR SUMMARY



IRMS DATA DISPLAY
CURRENT PROFILES & TIME SERIES



IRMS DATA DISPLAY – AST TIME SERIES



IRMS DATA DISPLAY – WAVE PARAMETERS



REAL-TIME TELEMETRY



AWAC PERFORMANCE
• GENERAL

– Current and wave data are of good quality
– > 95% valid wave & current data return typically
– > 99% valid data in some months
– But > 10% wave burst rejection in some months due to bad surface detects

• BAD AST SURFACE DETECTS
– Nortek post-processing software identifies and flags certain types of bad 

AST surface detects
• Identifies primarily single-ping “spikes”
• Does not detect multiple-ping consistent level shifts

– Nortek’s suggested QA filtering criteria for rejecting a burst for wave
processing are not sufficient to ensure good quality results

• Some bursts having obvious bad surface detects are passed by the Nortek 
software

– Occurrence of bad surface detects has a seasonal pattern
• Suggests biological origin



ECHO AMPLITUDE FROM UPWARD LOOKING AWAC



ECHO AMPLITUDE FROM DOWNWARD LOOKING AWAC



AVERAGED ECHO AMPLITUDE PROFILE



CURRENT SPEED AND DIRECTION PROFILES



SIGNIFICANT WAVE HEIGHT AND DIRECTION



SEASONAL VARIABILITY OF BAD SURFACE DETECTS
(out of 4096)



BAD SURFACE DETECT QA CUTOFF



AWAC AST SURFACE DETECTION
DATA QUALITY ISSUES

• Single-ping errors and spikes are flagged by 
Nortek’s post-processing software

– Bad data points eliminated

– Interpolation across single-ping gaps is OK 

• Multiple-ping surface detection errors occur 
but are not caught by Nortek software

– Unique properties

– Probably due to fish

– Recoverable



EXAMPLE OF MULTIPLE-PING BAD 
SURFACE DETECTS



MULTIPLE-PING BAD SURFACE 
DETECTION ERRORS

• Events consist of downward jump of SSH
– Jump is typically 2m to 4m meters
– Always lower than the true sea surface
– Downward jump occurs in a single ping
– Persists at the new level for 2-20 pings
– Tracks the variability of SSH during event
– Returns upward to true SSH in a single ping

• Many events are too long to correct by 
deleting bad surface detects and interpolating 
across gaps



EXAMPLE OF MULTIPLE-PING BAD 
SURFACE DETECTS



FREQUENCY OF OCCURRENCE OF 
SURFACE HEIGHT CHANGE

• There is a physical limit on 
the rate of change of SSH in 
a real wave field

• Level shifts associated with 
bad surface detects are 
much greater than the 
physical limit of wave slope

• May vary from burst to burst

• Slope separation may not 
exist under all conditions 
(breaking waves)



TIMING OF MULTIPLE-PING BAD 
SURFACE DETECTS

• Daytime occurrence 
suggests that fish are 
the cause of the bad 
surface detects

• Supported by the fact 
that the shifted level 
tracks the true surface 
(the acoustic reflector 
is going up and down 
with the wave orbital 
velocities)



CORRECTION OF MULTIPLE-PING BAD 
SURFACE DETECTION ERRORS

• Method of correction
– Search AST time series for downward 

jumps
• DSSH > 1.5m (burst specific threshold)

– Shift data points upward by the amount of 
the jump

– Revert to original time series when upward 
jump occurs



CORRECTED AST TIME SERIES



CORRECTED AND UNCORRECTED
AST SPECTRA

• Spectra of 
uncorrected AST 
time series contain 
spurious peaks and 
elevated energy 
level at high 
frequencies

• Spectra of corrected 
data are very similar 
to spectra from other 
bursts without bad 
detects



SUMMARY OF MULTIPLE-PING BAD 
SURFACE DETECTION ERRORS

• WHG analysis has demonstrated the nature of the errors
– Rapidly moving biological organisms in the AST beam
– Almost certainly fish

• It is possible to correct the AST time series by level 
shifting
– At least for some observed bursts
– Threshold for level shifting may be burst-specific

• Solution must come from Nortek
– Must be built into post-processing software before directional 

spectra and other parameters are calculated.
– Not practical to correct raw binary data outside of Nortek’s 

software



THE END

• We like the AWAC
– Easy to use
– Reliable
– Good quality data

• We’d like to see some improvements in AST 
wave processing software
– Multiple-ping consistent level shifts due to fish are not 

handled in Nortek’s existing software

• Identified a solution that recovers the data


