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Introduction 
• TAO – Tropical Atmosphere Ocean project 

• ≈ 55 moorings in the tropical pacific ocean 

• To study and predict El Niño Southern 
Oscillation (ENSO) 

• Sensors – sea surface & subsurface 
temperatures, salinity, water pressure, 
ocean currents, radiation, air temperature, 
wind direction, wind speed, rainfall, relative 
humidity and down welling radiation 
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TAO Refresh Data Flow 
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Quality Control 
• Currently, an automatic gross range check is preformed 

on all incoming data before sending it to GTS. 

• After few days, a manually QC data is updated on NDBC 
database  

• Data sent to GTS is not modified 

• Data on NDBC database is open and can be accessed 
through web, FTP and submitted to NODC/NCDC 



Data Spikes 
• A spike is an abnormality in the data values either due to 

sensor failure /error or transmission error. 

• The data stored in the buoy on-board sensor memory is 
available when the buoy is recovered and this data can be 
compared with the data transmitted to understand the 
different transmission errors or spikes occurred and 
sensor failures. 

• The data stored on-board sensor memory is commonly 
referred as sensor data or tube data and the data 
transmitted from buoy is referred as real-time data.  

 



Data Spike Examples 
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Types of Data Spikes and Flags 
Type Name 

1 Missing Data 
2 Deviation from actual value or outliers 
3 Repeated data, truncated data and values shifted in time 

Flag Name Condition 
Good Data When Confidence = 100% 

Probably Good Data When Confidence <100% 
Questionable Data Type -2 near thresholds 

Bad Data Type -2 or Type 3 or Way off threshold 
Missing Data Type - 1 



Proposed Automatic QC 
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Climatology Analysis Performed by Yee H. Lau and Patrick J. Fitzpatrick - GRI 



TAO Database 

 
 
 
 
 
 
 
 
 

 
Thresholding Pass-3 

Automatic QC for Extreme Values 

Compute 90 Day 
Seasonal Range  

(Performed once a day) 

Compute Range from 
monthly Climatology 
Data (1999 – 2011) 
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Automatic QC for Repeating values 



Automatic QC for Repeating values 

• Repeating values are unmodified if it falls 
within the above range 

• A and B are two different numbers & R is 
the repeating value 

• R is considered okay if it satisfies the 
equation 

A 
R 
R 
B 



Work Progress 
Work Completed 

• Implemented all the algorithms on matlab and 
tested individually on 8 datasets that spans 2 
years. 

Yet to be completed 

•  Combine all the algorithms along with 
database connection 

• To develop a GUI console that enables 
modification of parameters  
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