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Project Scope: Extreme rainfall, storm surges, and local sea levels are the most dominant 
factors that affect the design of coastal stormwater drainage systems. 
According to long-term observations in Hong Kong, extreme rainfall and 
typhoon-induced storm surges are becoming more frequent and local sea 
level is rising under a warming climate.  Therefore, this project aims to 
construct the dependence structure of extreme rainfall, storm surges, and 
local sea levels using vine copulas and to develop a joint projection of 
extreme rainfall and sea-level changes under different climate change 
scenarios, using a novel ensemble machine learning framework and 
hydroclimatic modelling techniques.  The outcomes of this project will 
enable design considerations of rainfall and sea level due to climate 
change.  The projection of rainfall increase percentage and sea level rise 
will provide reference to the respective design rainfall intensities/synthetic 
rainstorm profiles and design extreme sea levels in Hong Kong. 
Quantifying the interacting effects of extreme rainfall increase, storm surge 
intensification, and sea level rise will help relevant government 
departments to examine the adequacy of existing drainage systems in the 
context of climate change and to develop climate-resilient design standards 
and guidelines.  
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