
Accepted Manuscript

Spectral absorption by marine chromophoric dissolved organic
matter: Laboratory determination and piecewise regression
modeling

M. Guillermina Ruiz, Vivian Lutz, Robert Frouin

PII: S0304-4203(17)30127-5
DOI: doi: 10.1016/j.marchem.2017.03.012
Reference: MARCHE 3443

To appear in: Marine Chemistry

Received date: 25 August 2016
Revised date: 30 March 2017
Accepted date: 31 March 2017

Please cite this article as: M. Guillermina Ruiz, Vivian Lutz, Robert Frouin , Spectral
absorption by marine chromophoric dissolved organic matter: Laboratory determination
and piecewise regression modeling. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Marche(2017), doi:
10.1016/j.marchem.2017.03.012

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.marchem.2017.03.012
http://dx.doi.org/10.1016/j.marchem.2017.03.012


AC
CEP

TE
D M

AN
USC

RIP
T

 

1 

Spectral Absorption by marine chromophoric dissolved organic matter: Laboratory 

determination and piecewise regression modeling 
 

M. Guillermina Ruiz a,b,*, Vivian Lutz a,b, Robert Frouin c 
 
a Instituto Nacional de Investigación y Desarrollo Pesquero, Paseo Victoria Ocampo nº1, B7602HSA Mar del 
Plata, Buenos Aires, Argentina. 
b Instituto de Investigaciones Marinas y Costeras-CONICET, Mar del Plata, Buenos Aires, Argentina. 
c Scripps Institution of Oceanography, University of California San Diego, La Jolla, California. 
 
* Corresponding author. 

E-mail addresses: mgruiz@inidep.edu.ar (M.G. Ruiz), vlutz@inidep.edu.ar (V. Lutz), rfrouin@ucsd.edu (R. Frouin) 

 

Keywords: Chromophoric Dissolved organic matter; filter types; piecewise regression analysis; South Atlantic; 

South Pacific. 

 

Abstract 

 

Chromophoric dissolved organic matter (CDOM) is an important light-absorbing component of seawater. Yet 

spectrophotometric determinations of CDOM absorption from existing laboratory methods differ substantially. 

Since CDOM absorption in the visible usually remains below the detection limit of traditional 

spectrophotometers, its spectral shape has been modeled from the ultra-violet, by applying a single exponential 

model (SEM) from which a unique parameter, the spectral slope S, is derived. The usefulness of SEM and S is 

controversial, due to the lack of agreement on the fitting procedures and the poor ability of the SEM to fit 

equally well all CDOM absorption spectra. In view of this, empirical factors affecting the measurement of CDOM 

absorption coefficient by spectrophotometry were tested. No differences in CDOM spectra obtained by filtration 

through 0.2 µm membrane or 0.7 µm GFF filters were found for either high (Case II) or low (Case I) CDOM 

content situations. Two spectral shape groups were distinguished after applying a multivariate approach to 145 

spectra from the South Atlantic, Strait of Magallanes, and South Pacific. The two groups were associated mainly 

with coastal and oceanic waters. A segmented regression model (SRM) with two free breakpoints better 

represented the CDOM absorption spectra than a SEM. The SRM fitted both CDOM spectral shape groups with 

accuracy. This concatenated exponential model is useful for understanding CDOM dynamics and developing 

improved satellite ocean-color algorithms. 
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