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Fig. I Distribution of the sampling points
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Table 1 Concentrations of DOC, DOP, and DIP in the rivers and Lake Caohai, and their proportions to
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RUL DOC DIP DOP DIP/TDP DOP/TDP
umol/L %
Z1 166.11 0.17 0.27 37.86 62.14
72 237.22 0.15 0.24 39.05 60.95
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S1 183.89 0.23 0.16 58.58 41.42
S2 195.00 0.19 0.27 40.95 59.05
IR Ly i S3 300.56 0.21 0.31 40.68 59.32
S4 456.81 0.18 0.26 40.38 59.62
S5 494.72 0.14 0.21 40.53 59.47
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Fig. 3 Concentrations of dissolved and particulate organic and inorganic phosphorus in river-lake systems
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Table 2 Concentrations of POP and PIP in rivers-Lake Caohai and their proportions to total particulate phosphorus
i PIP POP POP/TPP PIP/TPP
umol/L %

Z1 0.11 0.29 27.27 72.73

Z2 0.13 0.37 25.75 74.25
RRRCIESR (3 Z3 0.17 0.43 28.10 71.74
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Table 3 Water quality parameters of river-lake systems
A R /°C DO/(mg/L) EC/(uS/cm) TDS/(mg/L) pH
Z1 17.80 8.10 380.00 455.20 8.46
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S4 13.70 6.18 446.00 283.40 8.57
S5 12.70 6.79 468.00 288.60 8.66
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Fig. 5 Average colloidal particle size and zeta potential in river-lake systems
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Transport and Transformation of Phosphorus in Different Forms in River-Lake
Systems: A Case Study of Lake Caohai, Guizhou Province
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Abstract: The issue of phosphorus-driven eutrophication has long been a central focus in lake research. Elucidating the
migration, transformation, and biogeochemical cycling of different phosphorus forms in river—lake systems is essential for
understanding the mechanisms of aquatic eutrophication and for developing strategies to control phosphorus pollution. In this
study, the Zhonghe River and Dongshan River, together with Lake Caohai, were selected as the study sites. Using multi-stage
filtration and ultrafiltration techniques, we systematically analyzed the compositional characteristics and migration —
transformation processes of various phosphorus forms, including dissolved organic phosphorus (DOP), dissolved inorganic
phosphorus (DIP), colloidal organic phosphorus (COP), colloidal inorganic phosphorus (CIP), particulate organic phosphorus
(POP), and particulate inorganic phosphorus (PIP). The results showed that in the river—lake system, DIP predominated in the
river section, whereas PIP became dominant upon entering the lake. This finding reveals a critical transition in phosphorus
dynamics, shifting from the dominance of terrestrial inputs to that of bioavailable endogenous forms within the lake. In the
river segments, POP was the main form; in contrast, in the lake area, it was primarily converted to DOP, indicating an
enhanced transformation of POP to DOP and an increasing contribution from endogenous biological production. COP
originated from two sources: in the inflowing rivers, COP was predominantly exogenous, largely consisting of large colloidal
particles such as soil organic matter. In the lake, however, COP was mainly derived from endogenous sources and was
characterized by smaller colloidal particles. The size of colloidal particles was influenced not only by environmental
conditions such as pH and EC but also by the combined regulation of biological and physicochemical processes. Overall,
research on the migration and transformation of different phosphorus forms in river—lake systems is of great significance for
understanding phosphorus cycling mechanisms in lakes and can provide a theoretical basis for the protection and management
of shallow lakes such as Lake Caohai.

Keywords: phosphorus cycling; phosphorus forms; migration and transformation; colloidal phosphorus; Lake Caohai



