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Lecture 1:  Basic Radiometric Terminology
“Introduction to what this class is about”



“Light in the Sea: Man and Nature”
Paint by J. Ronald V. Zaneveld, 1998

A human eyes ”view” of the surface ocean

A starting point to get you thinking

What do you see in this painting?

Why is the water blue? 

Why does the intensity of light change with depth.

What causes the circular light pattern at the sea 
surface?

Why do you see light and dark patterns in the water?

What do you NOT see in this painting?



Aqua/MODIS Ocean Color  Satellite image collected on 
September 2, 2017 of Africa's Benguela upwelling 
ecosystem

An Ocean Color satellites ”view” of the 
Earth.

What do you see in this image?

Why do the different colors tell you? 

Why does the intensity of light (brighter in some 
areas in the image, darker in others)?

What do you NOT see in this image?

WHAT DOES THE IMAGER ON THE SATELLITE 
MEASURE?

LIGHT!!!! 





Ocean Color
Some sunlight passes through the atmosphere, enters the ocean, 
gets scattered upwards, passes back up through the atmosphere and 
is detected by ocean color satellites.

By removing atmospheric effects and surface reflectance, you can 
isolate the light that interacted with the water column.  The color of 
that light tells you about the constituents of within the water (e.g. 
plankton concentration, dissolved organics, sediments).

Absorption by water and its 
constituents

Two possible fates of a photon: absorption and 
scattering.

Absorption and



Week 1 – we will start at the middle, 
IOPs, and move a bit down the chain.

Week 2 – we will go up the chain 
from IOPs (including some 
radiometric surrogates) and dive 
more deeply into radiometric 
measurements, remote sensing.

Week 3 – Dive into Remote Sensing 
reflectance inversion methods, 
making optical measurements at sea,  
data processing, atmospheric 
corrections, QA/QC, uncertainties.

Week 4 – Synthesis:  Working up 
cruise data results, Monte Carlo 
modelling methods, final 
presentations and CELEBRATE and 
PARTY!

Pictogram by Collin Roesler



Some Basic Radiometric 
Terminology

Radiometry is the science of 
measuring electromagnetic  
radiation.

In Ocean Optics, Optical 
radiometry most often refers 
to UV, Visible, and Near 
Infrared regions  of the 
spectrum

Note: many ocean color 
satellites measure in the 
ShortWave Infrared regions 
as well.  

https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1001&cont
ext=calcon; Howard W. Yoon, NIST; 2013

https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1001&context=calcon
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1001&context=calcon


Courtesy of Giuseppe Zibordi, Joint Research Centre of European Commission

A few 
Apparent 
Optical 
Properties

Radiant flux (power) incident on a surface  

Radiant flux (power) per solid angle 
(steradian) per unit projected source area

Drawings from C. Mobley, 
http://www.oceanopticsbook.info

All of these quantities are measured over a spectral 
range, meaning that the units include a nm-1 



Mobley, C. D. (Editor), 2022. The Oceanic Optics Book, International Ocean Colour Coordinating Group 
(IOCCG), Dartmouth, NS, Canada, 924pp. DOI: 10.25607/OBP-1710



Courtesy of Giuseppe Zibordi, Joint Research Centre of European 
Commission

Photometry is special subset 
of radiometry weighted for 
the human eye



Light pathways to Satellites and    Radiative Transfer

https://ioccg.org/wp-content/uploads/2022/01/mobley-
oceanicopticsbook.pdf. Credit:  NASA PACE Program.

https://ioccg.org/wp-content/uploads/2022/01/mobley-oceanicopticsbook.pdf
https://ioccg.org/wp-content/uploads/2022/01/mobley-oceanicopticsbook.pdf


A handy summary of 
radiometric Terms 
and Units.

This is taken from 
www.labsphere.com 

If you go on there 
website, you can 
request this as a 
laminated version!

http://www.labsphere.com/


With all what I just 
went over on 
terminology and 
standard units…..

Well sometimes a 
conversion chart is 
really handy, as 
you may 
sometimes find a 
variety of units in 
the literature, 
manufacturers of 
radiometers, etc… 



Welcome to Ocean Optics

Enjoy those photons!!


