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What are Observations used for?
• Observations for mapping fields, initiating or nudging models

§ Timely (available through the Global Telecommunication System (GTS) in 
near realtime)

§ Geographically distributed in coherent array, with known uncertainty and 
quality

• Observations for validation
§ Independent obs (e.g. not assimilated)
§ High quality, of known uncertainty that is smaller than error of model. 

• Observations for improving model physics, parameterizations 
and understanding of processes
§ Oversampled observations
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How many errors can I have?
•Mistakes and Miscalculations

•Mean bias errors & Random uncertainty due to noise

• Systematic biases due to sampling issues

• Systematic biases due to field errors

• Systematic biases dues to calibration errors, model 
physics errors, etc.
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Bias error and scaling error can be minimized by 
calibrating (i.e. regressing) against a reference. 

Sensor will still have an error due to random 
uncertainty.  

Standard Deviation = <(y – yref)2>0.5
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If a  signal has a frequency f0 (= 1/! ), then 

must sample at a rate more frequent than 

2f0 = “Nyquist Frequency”.  Otherwise, will  

introduce lower-frequency aliasing.

Geophysical signal vs. Undersampled signal
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How many errors can I have?
•Mistakes and Miscalculations

•Mean bias errors & Random uncertainty due to noise

• Systematic biases due to sampling issues

• Systematic biases due to field errors (e.g. sensor drift, 
biofouling, bird poop, radiative heating of sensor, 
clock errors, …). Quality Control: Flag if not in 
expected range. Some biases can be corrected in 
postprocessing.
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What are Observations used for?
• Observations for mapping fields, initiating or nudging models

§ Timely (available through the Global Telecommunication System (GTS) in 
near realtime)

§ Geographically distributed in coherent array, with known uncertainty and 
quality (Satellite, Argo, DBCP drifters, GLOSS) 

• Observations for validation
§ Independent obs (e.g. not assimilated) (OceanSITES)
§ High quality, of known uncertainty that is smaller than error of model. 

• Observations for improving model physics, parameterizations 
and understanding of processes
§ Oversampled observations (OceanSITES, Process Studies)
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An integrated vision
Complementary “backbone” technologies:

– Satellites give global coverage, horizontal detail

–Moorings sample across timescales, allow             
co-located ocean-atmosphere observations,   
velocity sampling

–Argo resolves fine vertical structure, adds salinity, 
maps subsurface T and S, connects to subtropics

Assimilating models integrate diverse observations
TPOS data reaches our stakeholders primarily as 
    the output of an assimilation
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Links discussed here

• http://www.jcommops.org/ -- JCOMMOPS is good place to explore Global Ocean Observing 
system

• http://osmc.noaa.gov/Monitor/OSMC/OSMC.html -- NOAA Observing System Monitoring 
Center is good place to see what is on the GTS

• https://www.gloss-sealevel.org/ -- Global Sea Level Observing System

• https://tidesandcurrents.noaa.gov/sltrends/ -- interactive tide website

• https://tidesandcurrents.noaa.gov/map/index.html?id=9449880 – FHL tide station

• www.oceansites.org – OceanSITES time series reference stations

• https://www.pmel.noaa.gov/OCS -- PMEL Ocean Climate Stations

• http://tpos2020.org – Tropical Pacific Observing System -2020 homepage

• https://www.pmel.noaa.gov/tao/

http://www.jcommops.org/
http://osmc.noaa.gov/Monitor/OSMC/OSMC.html
https://www.gloss-sealevel.org/
https://tidesandcurrents.noaa.gov/sltrends/
https://tidesandcurrents.noaa.gov/map/index.html?id=9449880
http://www.oceansites.org/
https://www.pmel.noaa.gov/OCS
http://tpos2020.org/
https://www.pmel.noaa.gov/tao/

