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Determining Chl-a from optical measurements and using it as a proxy for total phytoplankton biomass has been ongoing for some time. However, different
phytoplankton groups occupy unigue positions In the ecosystem, and thus, there is a need to distinguish them. Some groups can be discriminated via
unigue photoactive pigments (markers). These are typically measured using High-Performance Liquid Chromatography (HPLC), which can be an
arduous, expensive, and time-consuming process. Obtaining information about the presence and concentration of ‘'marker’ pigments from absorption
spectra would allow for quicker and cheaper analysis of phytoplankton. Here, different approaches to derive pigment concentration have been undertaken
— a Chl-based, a Gaussian decomposition, and a partial least squares (PLS) model. To amplify the signal from pigments, the second and fourth
derivatives of the absorption spectra were also used in the PLS-model. The analysis relies on the data gathered during a research cruise on the Baltic
Sea and regular monitoring of Estonian lakes. Results indicate that different models are better at distinguishing different pigments. The Gaussian
decomposition model has shown better performance overall than the Chl-a model. However, fewer pigments were able to be distinguished. Meanwhile,
the PLS model showed promising results for discerning zeaxanthin (r*=0.98, RSME=0.16, MAPD=10.3, Bias=-0.04).

Phytoplankton play a crucial role in marine ecosystems and global biogeochemical cycles. Traditional identification methods,
such as microscopy and pigment analysis, are labor-intensive and prone to bias. This study explores the potential of using
absorption spectra to differentiate phytoplankton groups, focusing on three models for analysis.

Baltic Sea: Data collected during the ALKOR
cruise In July 2023, including pigment
concentrations and absorption spectra.

Estonian lakes: Data collected as part of the
national monitoring scheme from various
lakes.

Figure 1.
Sampling

location of the
Estonian lakes

. dataset (upper
The Chl-a model, as described by For the Gaussian model, each absorption |Forthe PLS model, firstly, PCA was - the( pAIIJko)r

Zhang et al., (2021), is based on the | SPectrum was decomp_osed by optimising the jrun. The weights for a _given = ® (Baltic Sea)
relationship between the pigment overdetermined equation. The constructed Jwere regressed against the
concentration and the concentration [ @bsorption spectra is the sum of the |corresponding pigment
of Chl-a. This is expressed as decomposed absorption bands (gaussians). The |concentration. The r> and RMSE
follows: pigment concentration was then connected to |were calculated for each pigment-

C. = A. X CBj the absorption peak as follows: 'PCN relationship. The best |

] 7 1 ¥ By i ' :

_ _ Ci=Ay;; Xag(An) > performing PCN was chosen for #
where C; is the concentration of the | \yhere C. is the value of the j-th predicted | model development. The inputs for *¥
J(': th_prtidlcted plgtmet_nt copcéiqtratlond pigment concentration, a,(A) is the value of the - the PLS model were: the absorption

1 15 e concentration ot &h-a, ant 1 4, Gaussian peak at its central wavelength, A | SPectra,  the  target  pigment 4.
4 and B are model coefficients | o efficients A, and B, are the fitted | CONCENtration, and the PCN related
associated with the j-th pigment. 2.1 2.1, : Fe D _ frogia

1 parameters (Zhang et al., 2021, Chase et al., tzootzhle) S{PECTIIE [olgMENT (22T BLEL e

OBJECTIVE: To evaluate the effectiveness of three models in deciphering phytoplankton groups from absorption spectra in
optically complex waters.
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Figure 3. Absorption spectra of the two datasets
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» The suitability of a model for a given pigment varies between pigments as well as between datasets The next step would be to connect the relationship between
- Due to the optical complexity of the waters in this region, it is difficult to distinguish several pigments absorption spectra and pigment concentration to phytoplankton

“  from one another, relying solely on absorption spectra. . biomass.
» Using two different approaches can be complementary. ~Another avenue to explore would be to relate the absorption data to

remote sensing reflectance.
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