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BACKGROUND

• Tropical cyclones are one of the major hazardous weather in RA II.

• Extreme storm surges brought by tropical cyclones can bring extensive inundation to low-lying coastal areas resulting 

in significant casualties and damages to coastal infrastructures.

• Many RA II members may face similar risk of storm surge brought by tropical cyclones, causing deaths or injuries and 

significant property losses.

• Objective: 

• To formulate risk-based storm surge forecast services for the vulnerable coastal areas

• Benefit to RA II Members:

• To provide a showcase to demonstrate the application of risk-based forecasts

• To share the experience of collaboration with downstream users to tailor-make the risk matrix and formulate 

action plan. 



METHODOLOGY
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To develop a 
probabilistic storm 

surge prediction 
system based on 
NWP ensembles

To construct a risk 
matrix and 

formulate action 
plan for different risk 

levels



• Using HKO’s operational storm surge prediction system “SLOSH” + EC EPS 51 ensemble tracks

• Post-processing of TC pressure of the ensemble tracks by the working track from HKO’s forecasting office is required. 
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PROBABILISTIC STORM SURGE PREDICTION SYSTEM

Input: EC EPS Ensemble Tracks Output: Probabilistic Forecast of Tidal Height at a 
specific location



TESTING SITES
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IMPACTS IN TAI O
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Sea Level 
Height (mCD) Impacts Actions when threshold is 

predicted

>= 3.0 Minor flooding occurs in 
low-lying area

Drainage Services 
Department to erect 
demountable flood barriers

>= 3.3 Sea water can overflow 
riverbanks

HKO to issue Storm Surge 
Alert

>= 3.8
Most extreme storm surge 
events in the past 
(Mangkhut, Hato & Hagupit)

>= 4.2 Extreme circumstances in 
climate change



• Probability (likelihood) and tidal level (impact) thresholds 
are user and site oriented.

• The current choices of probability (0, 0.25, 0.5, 0.75) are 
for demonstration only.
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RISK MATRIX Type I Risk Matrix for other testing sites

Type II Risk Matrix for Tai O site
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CASE STUDY: RISK-BASED STORM SURGE FORECAST AT TAI O FOR SUPER TYPHOON MANGKHUT IN 2018 

EC EPS ensemble tracks Probabilistic forecast of tidal height

Risk-based storm surge forecastDistribution of peak tidal level and time of ensemble tracks

3.86
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SUMMARY OF THE TIDAL PEAK PROBABILITY DISTRIBUTION IN DIFFERENT RUNS FOR MANGKHUT

• Showing the trend of model 

forecast

• Reference for user to determine 

the threshold in the risk matrix



• The trial of risk-based storm surge forecast at the 4 testing sites with relevant government departments 

commenced in September 2021.

• Depicted some signs of storm surge associated with TC Kompasu but further enhancement on the post-

processing of TC pressure of EC EPS tracks would be necessary. (by 2022)

• Evaluations in collaboration with relevant government departments on the risk-based forecast and 

vulnerabilities of the coastal areas to storm surge inundation in past TC cases are underway. (by 2023)

• The trial will continue in 2022. (by 2022/2023)
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LATEST PROGRESS AND TENTATIVE SCHEDULE



• Further enhancing the Probabilistic Storm Surge Prediction System (by 2022/2023)

• Enhance the pressure adjustment algorithm for post-processing of EPS TC intensity

• Explore possible ways of adjustment of storm size for SLOSH

• Explore the adoption of off-set of water level 

• Risk-based Storm Surge Forecast Service (by 2023)

• Liaise with stakeholders on the thresholds (i.e. likelihood and impact) of the risk matrix to suit 

their operation needs

• Develop risk-based forecast products in other flood prone sites due to storm surge

• Explore the collection of storm surge impact information to facilitate the design of action plan
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FUTURE DEVELOPMENT AND TENTATIVE SCHEDULE



THANK YOU


