Highlights
1. MnOx modification narrows the bandgap of g-C3N4 to 1.76 eV for better visible-light harvesting.
2. [bookmark: _GoBack]The surface of Mn-GCN700-3:2 exhibits the highest Mn3+ and lowest Mn4+ concentrations, which promote Mn3+/Mn4+ redox cycle effectively traps electrons and inhibits charge carrier recombination.
3. Mn-GCN700-3:2 achieves 99.83% RhB degradation within 60 min under visible light.
4. Spray-coated Mn-GCN on pervious concrete enables 78.11% pollutant removal in simulated runoff. 
5. We provide a scalable strategy to embed photocatalysts for practical sponge‑city stormwater management.
