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Table 1 Introduction to the samples
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Fig.1 Locations of the study areas and sampling sites.
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Fig.2 Carbon and nitrogen isotope characteristics of
particulate organic carbon (POC) and its potential sources in

the study area
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Fig. 3S%orrelat10n between endogenous and terrestrial POC

concentrations and absorption coefficients
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Abstract: Particulate Organic Carbon (POC) is a critical component of the inland water carbon pool and plays a pivotal role in carbon
transport, biogeochemical transformation, mineralization, and greenhouse gas emissions. Quantifying both the concentration and the source
composition of POC is essential for understanding inland water carbon cycling and improving regional carbon budget assessments.
However, the coexistence of endogenous and terrestrial sources creates substantial variability in optical and biochemical properties, limiting
the accuracy and generalizability of existing remote sensing algorithms. This study aims to apply an approach that integrates biochemical
source - tracing methods with satellite remote sensing to accurately estimate POC concentration and source composition across diverse
aquatic environments. A biochemical end - member mixing model was first applied to water samples collected from the Yangtze River
mainstem and Lake Taihu to quantify the contribution of endogenous and terrestrial POC. Based on these source apportionments, a three -
band remote sensing reflectance ratio was identified as an effective optical indicator for resolving the proportion of endogenous POC. This
ratio was used to classify water bodies into two categories characterized by dominant endogenous or terrestrial POC sources. Building upon
this classification, a semi - analytical algorithm using inherent optical properties (IOPs) of the water column was applied to estimate POC

oefficient, a,,,(443), was used to infer terrestrial POC concentration. Totad PO Lntration was

nap

concentration. Specifically, the,par 3 absorption coefficient of pigments, a,,(674), was used as a proxy for endogenous PO c@ ation,
&
s

while the non - algal particle

then derived by in@ﬁéﬂg {he ty

reﬂect@@@&@&e stiBag ormance in estimating the proportion of endogenous POC @ne.ga olumn, yielding an RMSE
of 0.08T @) 01 l\fan a MAPE of 43.479%. Endogenous POC concentration estim ing a,,(674) achieved an RMSE of 1.000
mg/L, an MB*6f -0\1) g/L, and a MAPE of 24.455%. Similarly, terrestrial POC concentration predicted from a,,,(443) showed an RMSE
of 0.346 C;;%ga MB of -0.012 mg/L, and a MAPE of 22.200%. When combined, the overall POC algorithm outperformed existing
g%ﬁ@l nd semi - analytical models, exhibiting an RMSE of 1.322 mg/L, an MB of -0.177 mg/L, and a MAPE of 29.380%. These results
S% nfirm that integrating optical classification with source - specific modeling significantly improves the robustness and generalizability of
POC retrievals across heterogeneous inland waters. This study demonstrates that coupling remote sensing techniques with biochemical

ﬁg: specific estimates according to their fractional contributions. T Band remote sensing

source - tracing provides a powerful framework for quantifying both POC concentration and source composition at broad spatial and
temporal scales. The approach effectively leverages the mechanistic insights offered by biochemical methods and the large - scale
observational capability of satellite remote sensing. The resulting algorithm enhances the interpretability and transferability of POC
retrievals, offering a promising tool for advancing carbon pool monitoring in inland waters. However, the algorithm has not yet been
validated beyond the Yangtze River mainstem and Lake Taihu regions. Future work will focus on acquiring additional datasets from diverse
hydrological and optical environments to further refine model performance and assess its broader applicability.

Key words: Inland waters, particulate organic carbon, isotopic tracing, n - alkanes, semi - analytical model
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