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Abstract: To serve the major strategy of ecological protection in the Yellow River Basin, and aiming at the aquatic ecological
risks in tributaries caused by nitrogen and phosphorus pollution, this study takes the Chaiwen River, a typical tributary in the lower
reaches of the Yellow River, as the research object. Through monthly monitoring of 7 sections in the main river channel from 2023
to 2024, combined with phytoplankton community identification and water quality parameter analysis, it reveals that the Chaiwen
River exhibits a "nitrogen-dominated and phosphorus-limited" nutrient pattern: Algal density is weakly correlated with total
nitrogen (7=0.420, P<0.001), and negatively correlated with total phosphorus (=—0.289). During the dry season, diatom blooms
reach a moderate level (peak value of 3.74x107 cells/L, with Cyclotella accounting for 95.13%). The spatiotemporal differences in
nitrogen and phosphorus nutrients are significant: Total nitrogen (2.7 —39.5 mg/L) is the highest in winter and downstream,mainly
influenced by sewage discharge and algal metabolism; total phosphorus (0.01—1.3 mg/L) is relatively high in the middle and
upper reaches as well as in spring and summer, mainly due to aquaculture wastewater discharge; ammonia nitrogen (peak
value of 3.6 mg/L at CW3) and nitrate nitrogen (peak value of 11.57 mg/L at CW7) are driven by agricultural and industrial
wastewater discharge and groundwater recharge, respectively. Based on these findings, a '"zoning-grading-coordination"
governance approach is proposed, supplemented by cross-regional ecological water replenishment during the dry season. This
provides a technical paradigm for meeting the basin assessment targets during Shandong Province's 14th Five-Year Plan period
and for implementing targeted pollution control in the Yellow River tributaries.
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