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Abstract

To investigate characteristics of rainwater runoff pollution and ecological regulation path under
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high-density urban development, this study selected five typical urban functional areas in Chengdu,
including traffic roads, residential communities, commercial districts, industrial parks and urban
green spaces. A typical rainfall-event monitoring scheme was designed, and suspended solids (SS),
chemical oxygen demand (COD), ammonia nitrogen (NHs-N), total nitrogen (TN) and total phospho-
rus (TP) were selected as key indicators to analyze pollution differences among underlying surfaces,
first flush characteristics and removal effects of ecological facilities. The results showed that traffic
roads and industrial parks had relatively higher runoff pollution loads, while park green spaces had
lower pollution levels. The event mean concentrations of SS and COD ranged from 64 to 182 mg/L
and from 31 to 86 mg/L, respectively. The first 30% of runoff contributed 42%~61% of SS loads and
38%~55% of COD loads, indicating that initial runoff should be regarded as the key stage of non-
point source pollution control. Bioretention facilities and detention wetlands showed good removal
potential for SS, COD and TP. A regulation strategy integrating source reduction, process retention,
terminal purification and intelligent management is proposed to support sponge city construction
and urban water ecological security in Chengdu.
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Table 1. Monitoring areas for urban rainwater runoff in Chengdu
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Table 2. Parameters of typical rainfall events
F2 BAAUEMEHSERE
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El 2025-05-18 3 18.6 150 7.4 22.8
E2 2025-06-03 5 324 210 9.3 31.6
E3 2025-06-21 2 12.8 95 8.1 18.2
E4 2025-07-09 6 46.5 265 10.5 394
E5 2025-07-26 4 27.2 180 9.1 28.7
E6 2025-08-12 7 52.0 310 10.1 42.5
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Table 3. Pollutant data in rainwater runoff from different functional areas
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Table 4. Load contribution of first flush runoff pollution
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Table 5. Removal efficiencies for pollution of typical ecological regulation facilities
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HE IR 68 49 44 41 55
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