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Progression of Observations 

• Vessels: 1700s 

• Buoys: 1940s  

• Satellite and  Aircraft – 1960s 

• AUV – 1980s 

• USV & UUV – 1990s 

 



Vessels 

• Only option available at the time 

• Could cover Ocean basins and large transects quickly 

• Lacked time series capabilities. (tried but dangerous and expensive).  

• Lead to development of Ocean Buoys 

 

 



Buoys 
• Weather ships in the early 1930s to alert pilots of bad weather. 

• Expensive and loss of crews. 

• Nomad buoy developed in 1940s.  

• Provided cheap long term time series datasets.  



AUV 

• Originated from desire to decouple tow bodies  

• Increased survey resolution and speed.  

• Great high resolution bathymetry and precision surveys.  



USV & UUV 

• General autonomous category.  

• Allow for oceanographic collection in remote areas  

• Can be used as standalone system or compliment vessel missions 



About Blue Ocean Monitoring 
• Largest commercial operator of gliders in the world.  

• Focused on high quality environmental and geochemical data 
collection 

• Pushing the boundaries for sensor size, endurance, and speed.  

 



Importance of Real-Time Data and Data 
Quality 
• Provide accurate information to warn and alert of high winds and 

waves.  

• Validate modeling and Ground Truth Satellites 

 



Message Length 

GOOD MESSAGE 



Message Length 



How to automate message check 

• USE ENDING CHARATERS 

 

• >>> OR ~~~ 

 

• CRC checksums work as well 

 



Transmission Checks  

• Try and decode simple data.  

• DO NOT RELEASE Binary data (I.E. waves, ADCP) 

 



Range Checks 

• Physically Impossible Ranges 

• Take sensor range from manufacturer - 1  

• Can be used to catch drift. 

 

  





Wind Direction 

DELTA_WDIR = ABS(WDIR1 – WDIR2) 

DELTA_WDIR1 = ABS(WDIR1(i) – WDIR1(i-1)) 

DELTA_WDIR2 = ABS(WDIR2(i) – WDIR2(i-1)) 

 

IF WSPD1 and WSPD2 > 2.5m/s && DELTA_WDIR  >25 

RELEASE WDIR WITH SMALLEST DELTA. 

 



 



CODING 

IF VAL(i) & VAL(i-1)… VAL(i-n)  

DO NOT RELEASE FLAG STUCK SENSOR 

 



TIME CONTINUITY (NDBC) 

• V(t) = .58*Sigma*(t)^1/2 

 

• Sigma is standard deviation determined from climatology + 50%. 

• OR Sigma 3-4 Standard Deviations  

• If not using seasonal values Sigma is constant.  

 .58*Sigma = .58*constant = C  





Wind Speed and Barometer 





ADCP - Error Velocity  

• Measures variability of velocity data 
• Provides a far more sensitive screen for data quality than can be achieved by 

inspecting echo intensity  

• Screens each ping for unacceptable noise in the data  
( e.g., due to fish, turbulence, or eddy variability), maximizes the volume of high 
quality signal recorded 

• Detects consistent obstructions from solid scatterers (causing bias in the data)  

 



ADCP - Error Velocity  
• < 15cm/s – Good (release) 

• 15-30cm/s – Suspect 

• >30cm/s – Bad 

 

 

Ping-by-ping,  
review of data 
precision  

Water speed 



ADCP – Correlation Magnitude 

• Helps Determine consistency of measurement. 
 

• Low signal-to-noise ratio in returned echo  

• Too much variability in the velocity signal returned from depth cell 

• Rapidly varying scatterers 

• Diverse Doppler shifts 



ADCP – Correlation Magnitude 
• 75KHz - >= 64 - 3 beams (release) 



T,S Profile QC 

• Follow Global Temperature Salinity Profile Program (GTSPP) 
guidelines.  

• Check Time is within 10 days 

• Remove duplicate depths  

• Run range check 

• Spike Check and Time Continuity check.  



Example 

• Spike at 500m on 
Temperature and 
Salinity 

• Good or Bad? 



GTSPP  



GTSPP Spike  
Temperature Change = 2.8  
Salinity Change =  1.4 



GTSPP Spike  

• |V2 – (V3+V1)/2|-|V1-V3|/2 > Threshold 

 

• V1 = 28.75 

• V2= 31.54 

• V3=27.35 

 

• |31.54 – 28.05| - .7 = 3.49 -.7 = 2.79 > 2 

• Do not release 



Thanks! 

• Marinha do Brazil/CHM  

• NOAA/National Data Buoy Center 

• Teledyne RDI – Paul Devine 

• Blue Ocean Monitoring – Ben Hollings 



Resources for Real time Data Quality  

 

• http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQuality
Control2009.pdf 

 

• RTQC – Temperature and Salinity Profiles 

• https://www.nodc.noaa.gov/GTSPP/document/qcmans/MG22rev1.p
df 

 

http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQualityControl2009.pdf
http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQualityControl2009.pdf
http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQualityControl2009.pdf
http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQualityControl2009.pdf
http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQualityControl2009.pdf
https://www.nodc.noaa.gov/GTSPP/document/qcmans/MG22rev1.pdf
https://www.nodc.noaa.gov/GTSPP/document/qcmans/MG22rev1.pdf
https://www.nodc.noaa.gov/GTSPP/document/qcmans/MG22rev1.pdf
https://www.nodc.noaa.gov/GTSPP/document/qcmans/MG22rev1.pdf
https://www.nodc.noaa.gov/GTSPP/document/qcmans/MG22rev1.pdf
https://www.nodc.noaa.gov/GTSPP/document/qcmans/MG22rev1.pdf

