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This study investigated the spatial and temporal dynamics of optically active components (OACs) – colored dissolved organic matter (CDOM), non-algal particles (NAP), and phytoplankton (Chla) – and their contribution to light absorption in Pampulha Reservoir, a eutrophic tropical urban system in Brazil. Monthly water samples were collected at three sites over a 24-month period, and absorption spectra were measured by spectrophotometry. Spatial differences were assessed using linear mixed-effects models, and variance partitioning was applied to distinguish the relative influence of site and time on absorption variability. The spectral patterns were consistent with the expected signatures of each component: CDOM showed an exponential decrease with wavelength, NAP exhibited a gradual decline, and phytoplankton showed absorption peaks near 440 and 675 nm. At 440 nm, phytoplankton and NAP dominated total absorption, contributing 45.8% and 44.6%, respectively, whereas CDOM contributed only 9.5%. Significant spatial differences were observed among sampling sites, with Ilha, the shallowest site in the reservoir, showing the highest absorption values for all components, especially NAP. Variance partitioning revealed distinct controls among components: temporal variation explained most of the variability in CDOM absorption (97.6%) and phytoplankton absorption (79.5%), whereas spatial variation predominated for NAP (65.7%). These results show that particulate fractions are the main drivers of light absorption in Pampulha Reservoir and demonstrate that the optical dynamics of eutrophic tropical reservoirs are shaped by both seasonal forcing and site-specific processes. The study highlights the potential of OAC-based approaches for monitoring water quality in inland waters.
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