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• The objective is to determine the statistical oceanographic variability in the 
upper 500 meters of the Central Pacific Ocean over the past two decades.

• A statistical analysis of equatorial Pacific data for 65 TAO/TRITON sites was 
performed to facilitate NDBC QC algorithms.

• ENSO relationships to TAO data for possible QC inclusion



• Data analyzed: 
i. longwave radiation
ii. downwelling shortwave radiation
iii. precipitation
iv. surface meteorology values (air temperature, wind speed and direction, air pressure, 

surface water temperature, relative humidity)
v. subsurface salinity
vi. subsurface water temperature.

• Most products are embedded in PowerPoints or Excel files, and are generated using a 
combination of Microsoft’s Visual Basic for Application (VBA) code, GMT, R, and shell scripts.

• Data plots include:
i. Box plots and whiskers
ii. Histograms
iii. Temporal scatterplots
iv. Statistical tables (lifetime, and monthly)

• ENSO relationships to Niño 3, Niño 3.4, Niño 4 Southern Oscillation Index (SOI), the Trans-Niño 
Index (TNI), and the Oceanic Niño Index (ONI):

i. Overlays of El Niño Climate Indices on temporal scatterplots
ii. Correlation matrix 
iii. Scatterplots of variables for r>|0.7|, with regression equation, confidence intervals, and 

prediction intervals
iv. Spatial plots of ENSO teleconnection correlations, including depth patterns



(11 buoys for longwave, 23 for shortwave)



(28 buoys)



(65 buoys)



Statistics for lifetime of each buoy, per variable



Statistics for each month per buoy, one spreadsheet per variable

[                               all data                        ][                           outliers removed                ]

00Z is for columns B-O
12Z is for columns Q-AD



El Nino relationships





Statistics for lifetime of each buoy, per variable





Most wind correlations occur in the center of the domain 
from 180°W to 170°W, with correlations to their respective 
Niño regions, SOI, or ONI. The correlations are for wind 
speed or zonal wind, with only a single meridional wind 
value correlated to SOI on the far western edge of the 
domain. It is likely that physical relationships regarding 
ongoing ENSO events with these wind variables exist, and 
should be explored in follow-up research. 

Air and water temperature generally correlated 
best with their respective Niño regions, as well 
as ONI in the western half (consistent with its 
ONI Niño 3.4 definition)





The ENSO signal penetrates deepest at the equator, from 125°W to 140 m. From 180°W to 
140°W, the ENSO signal reaches from 50 to 105 m. The ENSO correlation is shallow on the far 
eastern and western edge of the TAO domain. 



• ONI’s correlation with SST is on average 0.08 less than the peak Niño region correlation
• No correlations with air or water temperature met the r>|0.7| threshold for SOI or TNI
• No RH-ENSO relationship was noted based on the r>|0.7| threshold except for a single buoy 
located at 125°W and 0°N (r=-0.72 with ONI)
• No TNI relationship is found with RH, wind, or salinity. 
• Some ENSO correlations are seen with salinity profiles, but in most cases the data sample is 
limited so the significance of the relationship is unclear. Example for 140°W, 0°N is shown below. 
The threshold was met down to 60 m.  

Other ENSO tidbits






