
How the « Case 1 waters paradigm »  

is currently understood 

 



Case 1: the optically active constituents co-vary with Chl.  
Case 2: the rest  
 

What I know about Case 1 (open ocean) waters are those waters where optical properties 
vary with phytoplankton concentration and Case 2 waters are quite complex waters where 
optical properties not only depend on the phytoplankton concentration but also on the 
seawater constituents like NAP, CDOM.  
 
Case-1 water is type of water, optical property of which can be described as a function of 
chlorophyll concentration. That is, vertical profiles of the inherent optical properties (IOPs) 
such as total absorption and total scattering have high correlation with the values 
transformed from chlorophyll concentration through a function.  
 

The optical opportunities of Case I water are controlled by phytoplankton and their 
associated materials. I research the terrestrial carbon transportation from land surface to 
the aquatic ecosystems, so mainly focus on the Case II water on coastal region, which the 
optical opportunities are controlled by three main components (phytoplankton, CDOM, 
mineral particle).  
 

Various definitions from a diverse audience (1/5) 



Case I waters are water bodies where phytoplankton and other bio-genic components are 
the dominant absorbing and scattering particles, and other water components such as 
colored dissolved materials (CDOM) and mineral particles co-vary with the bio-genic 
particles. In contrast, case II waters are water bodies where excessive CDOM and mineral 
particles are often present which do not co-vary with bio-genic particles such as 
phytoplankton. Case I waters typically include oligotrophic, open oceans and seas. Case II 
waters often include turbid coastal waters and lakes.  
 

Case 1 waters, which represent longer "open ocean", are dominated by phytoplankton and 
its associate debris and/or yellow substances (CDOM product by phytoplankton). The 
optical properties co-vary with the chlorophyll a concentration (principal pigment). Case 2 
waters (optically complex) represent longer "coastal water ». In those waters, we find the 
phytoplankton and its associate component but also inorganic particles and CDOM. Each 
component varies independently from one another (no covariation with the chlorophyll a). 
Of course, we must add the impact of seawater itself. 
 

Case 1 waters usually refer to the open ocean water, where the chlorophyll is the main 
constituent that influences the light besides the water molecule itself. Case 2 waters 
usually refer to more optically complex waters such as coastal and inland waters, where 
the water optical properties are not only dependent on phytoplankton, but also on 
sediments (organic or mineral) and dissolved organic matter.  

Various definitions from a diverse audience (2/5) 



"Case 1" and "Case 2" are not used regularly in my program or in the recent literature that 
I've read, and although several professors have defined them here I will simply define 
them as -  
Case 1 - open ocean water 
Case 2 - coastal complex water 
 
Optical properties (IOPs) of case 1 waters are determined by (or covary with) chlorophyll 
concentration. In case-2 waters it is not true (e.g. CDOM absorption varies independently 
from chlorophyll concentration).  
 
In case one waters the optical properties are dominated by chlorophyll. CDOM and spm 
co-vary with chlorophyll in case one waters. In case two waters cdom, chlorophyll and spm 
are independent and the optical properties are dominated by inorganic particles. 
 
Regarding the case1 and case2 waters – I heard various definitions and I memorized a 
classification that distinguishes between 
Case 1-water: Optical properties dominated by phytoplankton (+CDOM + Detritus) 
Case 2-water: Optical properties dominated by non-phytoplanton water constituents such 
as minerals and CDOM etc.,  
But that doesn’t give a clear distinction nor gives threshold values for certain parameters. 
 
 

Various definitions from a diverse audience (3/5) 



I personally think the broad net of Case 1 and Case 2 waters is still applicable today. 
However I don't think such 'textbook' parameters should be used in bio-optical models 
when studying optically-unique regions. The capabilities for deriving tailor-made, 
regionally specific models and algorithms are presently available and will only improve and 
become more accessible as time goes on. The future is as bright as a coccolithophore 
bloom! 
 
Case I waters represent ocean waters where the optical properties change depending on 
phytoplankton and its derivative material while Case II waters are influenced by 
phytoplankton and other substances such as particles in suspension and yellow 
substances. Case II waters represent coastal waters more turbid than Case I. 
 
Case-1 type corresponds to waters where absorption by phytoplankton and CDOM are 
correlated. In general this type of waters is found in the open ocean. On the contrary, the 
case-2 type corresponds to waters where absorptions by phytoplankton and CDOM are not 
correlated. In any way, Case-2 waters definition suppose that in environments with this 
type of waters, external sources of CDOM exist. 
 

Various definitions from a diverse audience (4/5) 



Case 1 waters are those waters whose optical properties are determined primarily by 
phytoplankton and related colored dissolved organic matter (CDOM) and detritus degradation 
products. 
Case 2 waters are everything else, namely waters whose optical properties are significantly 
influenced by other constituents such as mineral particles, CDOM, or micro-bubbles, whose 
concentrations do not co-vary with the phytoplankton concentration.  
 
Case 1 are those waters which optical properties are mainly determined by phytoplankton. 
CDOM and NAP are assumed to covary with chlorophyll.  
Case 2 are all the other water types.  
Sometimes I use also a quick definition:  
Case 1: offshore waters  
Case 2: coastal waters  
 
Case 1: waters which optical signal is dominated mainly by phytoplankton presented in low 
concentrations. This is the case of oligotrophic water in the subtropical gyres with a blueish 
color. 
Case 2: the optically complex waters. The opical signal is dominated by phytoplankton but also 
by particulate inorganic matter and dissolved organic matter (CDOM), which are associated to 
coastal environments, resulting in a yellowish color of those coastal waters. 

Various definitions from a diverse audience (5/5) 



Case I waters are those where by using simplistic assumptions of the optical components 
we generally obtain acceptable uncertainties for retrievals from bio-optical models. Reliable 
Case II waters retrievals require modeling the complexities of the optical constituents and 
the understanding of how they really drive the ocean color. But we are not still there. 
 
Case-1 generally refers to the open ocean environment where the variation in spectra is 
characterized/influenced by any chlorophyll present. Coastal waters, deemed Case-2, are 
characterized by more than one component and thus the blue/green band ratio is not 
sufficient. 
 
Case 1 waters: the variation of optical propertiesis dominated by phytoplankton and 
associated material. Success in optical remote sensing and accurate algorithms! 
Case 2 waters, not only Chl but  inorganic suspended matter and CDOM affects the optical 
properties ("generally" when we get closer to the coast). Still few appropriate algorithms 
and consensus= high uncertainties. Need to focus on that! 
 



In Summary 

Co-variation of substances having an optical effect 
 
Dynamic range is large, so it works! 
 
Dominance of phytoplankton absorption? 
 
Coastal vs. offshore 
 
What determine optical properties vs. what can be used to describe 
their overall changes 
 
Optically complex vs. optically simple ? 
 



Morel and Maritorena, 2001 

“Case 1 waters representation”: global relationships exist between Chl 

and IOPs or AOPs when considering the whole range of the Chl 

variation (3-4 orders of magnitude)  

Loisel and Morel, 1998 
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This is still obtained as an application of the 

« Case 1 waters paradigm » 

© GSFC/NASA OBPG 6-year SeaWiFS global Chl composite 




