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Abstract: The bioavailability of dissolved organic carbon (%BDOC) has garnered significant attention in recent years due to its critical
role in biogeochemical processes and the environmental fate of pollutants. In particular, %BDOC levels influence the toxicity and
bioavailability of heavy metals and organic contaminants in aquatic ecosystems. Lake Taihu, located in the economically developed

Yangtze River Delta region of China, has experienced severe pollution from industrial and domestic wastewater discharges over recent
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decades, threatening the safety of drinking water supplies for local communities. Understanding the spatial and temporal dynamics
of %BDOC in Lake Taihu is essential for elucidating carbon cycling mechanisms and safeguarding regional water resources. To this
end, long-term bio-incubation experiments were conducted from August 2018 to May 2021 to investigate variations in %BDOC and
identify key influencing factors. The results revealed distinct seasonal patterns, with higher %BDOC levels observed in February and
May compared to August and November. Spatially, %BDOC exhibited a decreasing trend from the northwest to the southeast of the
lake, with peak concentrations recorded in Zhushan Bay. Fluorescence spectroscopy analysis indicated that tryptophan-like C2 and
red-shifted tyrosine-like C3 components underwent significant degradation after 28 days of bioincubation (t-test, p < 0.001). These
protein-like fluorescent compounds were found to be highly bioavailable, exerting a direct influence on overall %BDOC levels in the
lake. To comprehensively assess the relationship between %BDOC and associated physicochemical parameters, we employed Pearson
correlation analysis, random forest modeling, and partial least squares (PLS) regression. The findings demonstrated that %BDO C was
significantly and negatively correlated with SUVA254 (an indicator of aromaticity), while showing positive correlations with dissolved
organic carbon (DOC), chemical oxygen demand (COD), total nitrogen (TN), and total phosphorus (TP). Notably, dissolved oxygen
(DO) emerged as a key driver of %BDOC variability in Lake Taihu. These insights underscore the importance of intensified research
and monitoring of %BDOC in lake systems. Such efforts are vital for understanding organic matter dynamics, evaluating carbon
emission potential, and ultimately protecting water supply security.
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Fig. 1 (a) Locations of 32 quarterly sampling points in Taihu Lake from August 2018 to May 2021, and (b) The land use (land cover)
characteristics of the Taihu Lake Basin in 2020 (data obtained from https://www.resdc.cn/)
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Fig. 2 Spectral shape of the four fluorescent components identified using PARAFAC and the half-split validation results
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Fig. 3 The variation characteristics of DOC (a), DOM absorption at ass (b), terrestrial humic-like C1 (c), tryptophan-like C2 (d),

red-shifted tyrosine-like C3 (e), and tyrosine-like C4 (f) from samples collected in Lake Taihu at day 0 and day 28 of bioincubation
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Fig. 4 The seasonal variation in %BDOC (expressed in %) in Lake Taihu from August 2018 to May 2021, with data collected in
February, May, August, and November
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Tab. 1 Pearson correlation analysis of %BDOC with physicochemical parameters and DOM- related optical indices after 28 days

bioincubation. conducted quarterly from August 2018 to May 2021
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Fig. 5 The relationships between %BDOC and dissolved organic carbon (DOC, a), biochemical oxygen demand (BODs, b), the ratio

of BODs to COD (BODs/COD, c), total phosphorus (TP, d), total dissolved nitrogen (TDN, e), total nitrogen (TN, f), specific

ultraviolet absorbance (SUVA;ss, g), and the reduction in SUVA»s4 after 28 days of bioincubation (ASUVAs4, h) in samples
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collected from five lake regions of Lake Taihu across different seasons
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Fig.6 Potential influence analysis of different parameters on %BDOC. Pearson correlation analysis of DOM optical and water quality

indicators with %BDOC (*: p<0.05; **: p<0.01; ***: p<0.001, a), random forest analysis identifying key drivers of %BDOC variation,

b) , regression analysis between measured and predicted %BDOC values (c¢) ; PLS modeling results linking %BDOC in Lake Taihu

with optical and water quality parameters (d) , and the association between %BDOC and the first component (PLS1) scores (e)
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