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Abstract

With the acceleration of urbanization, traditional stormwater drainage systems face dual chal-
lenges of flood risks and rainwater resource waste. Pollutants in road runoff are released mainly in
the initial stage of a rainfall event, yet traditional stormwater inlets cannot separate this highly pol-
luted initial runoff from the subsequent clean rainwater, so the two are discharged together,
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aggravating pollution of receiving waters and wasting rainwater resources. Addressing the limited
functionality of traditional inlets, their lack of diversion capacity, and the high cost of smart inlets
that hinders widespread adoption, this project has developed a novel smart diversion stormwater
inlet. By integrating an STM32 microcontroller-based water quality identification module with me-
chanical diversion valves, it achieves a triple-function system for initial stormwater interception,
clean rainwater reuse, and flood warning. This project provides a low-cost, scalable technical solu-
tion for upgrading stormwater inlets under the sponge city initiative, delivering significant envi-
ronmental, economic, and educational benefits.
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Table 1. Types and technical features of new-type stormwater inlets
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Figure 1. Overall structural schematic of the novel intelligent diverting stormwater inlet
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Figure 2. Control flowchart of the dual-mode discrimination and safe drainage
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