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Supercritical Vortex Intakes for Urban Stormwater Management

Over the past decades, rapid urbanization and global climate change have resulted in significant increase in flood risks
in urban areas of Hong Kong. In early 2000s, Drainage Services Department proposed an innovative “Upstream
Interception” scheme, namely The Hong Kong West Drainage Tunnel (HKWDT) to improve the flood protection standard
for areas around Causeway Bay, Admiralty, Central and Sheung Wan with a view to relieving the flood risks thereon.

With thorough planning and investigation supported by experimental and theoretical research, HKWDT was successfully
completed in 2012. The engineering challenge was how to effectively intercept and transfer the high speed supercritical
flow from the steep natural watercourses located in densely populated Mid-Levels district to the drainage tunnel located
some 100 m below ground. The breakthrough was the development of a compact bottom rack and vortex intake system
that could effectively intercept the supercritical flow in the midst of a range of residential blocks including some premium
properties. Through the system, a supercritical flow of up to 18 cubic metres per second can be stably decelerated and
diverted, with efficient energy dissipation, and conveyed smoothly from high elevation down to the deep drainage tunnel
for discharge to Cyberport.

Since the commissioning of HKWDT, the vortex intake system has been put to the test on many severe rainfall occasions,
and has successfully protected the downhill urban areas of Hong Kong Island from flooding. This project was developed
through the long-term collaboration among academia, industry and Government with a common goal to benefit the
community. This system has set a global standard for reference and has been adopted in many critical hydraulic
iInfrastructure designs internationally.
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