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The colored fraction of the dissolved organic matter pool (CDOM) is responsible for the optical 
proprieties of most natural waters and plays a key role for ecosystems functioning. For example, 
CDOM can limit the penetration of light and thus influence the spatial distribution, species com-
position and productivity of phytoplankton and macrophytes. Optical measurements, such as 
absorption (see Fig. 1), have been widely used to characterize CDOM proprieties. The spectral 
slope (S, nm − 1) – an indication of the exponential decreasing rate in absorption as wavelength 
increase – has been used as a proxy of the chemical composition of the CDOM pool and it origin 
(Stedmon and Markager 2001). S is generally calculated by fitting the absorption data to: 

aλ = aλref × e − S(λ − λref) 

where a is the absorption coefficient (m − 1), λ = wavelength (nm), and λref = a reference wavelength 
(nm). Equation 1 assumes that absorption follow a continuous decrease as wavelength increase, and 
so the spectral range λmin < λ < λmax used to fit the data is not expected to influence the S-value. 
Consequently, different spectral ranges have been proposed to estimate S (ex.: S300 − 700, S275 − 

295, S350 − 400, S280 − 650)[Helms et al., 2008; Osburn, Retamal, and Vincent 2009]. However, it is not 
uncommon to observe peaks in absorption spectra (Fig. 1), presumably related to the presence of 
specific organic compounds. In these situations, the value of S is strongly dependent on the choice 
of the spectral range used to fit the data. The lack of consensus in the choice of the spectral range 
severely limits our ability to compare results from the literature and thus our understanding on how 
S vary in different aquatic ecosystem on the global scale. 

Within this study, we propose a new method to 
estimate S from absorption spectra that is not 
dependent on the spectral range used to fit the 
data. The proposed framework iteratively 
identifies and models regions where peaks occur 
(Fig. 1) to give a better estimation of S. In 
addition to removing the limitations related to the 
choice of the spectral range, the model identifies 
spectral regions where peaks are occurring which 
is a first step toward identifying the chemical 
compounds responsible for such shifts in 
absorption spectra. 
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Figure 1. Modeled absorption spectrum (black line, see 
Eq. 1) and proposed model (red line) to models regions 
where peaks occur to give a better estimation of S. 


