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 Overview of Flooding Situation during Mangkhut

 Case Study – Tai O 

 Our Challenges and Possible Way Out 
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 Mild rainfall, about 30 – 40 mm/hr

 Flooding mainly due to storm surge and overtopping wave

 Majority at coastal / riverside locations, especially at low-

lying areas

Overview of Flooding Situation 

during Mangkhut



Major Flooding Incidents due to Mangkhut on 16 September 2018
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Storm Surge Impact

Sea Level = AT + SS

AT = Astronomical Tide

SS = Storm Surge

Example:

3.88mCD = 

1.53 mCD (AT) + 2.35m (SS)
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Tai O

Quarry Bay

Return 

Period 

(years)

North Point 

/ Quarry Bay 

(1954 - 2017)

Tai O 

(1985 - 2017)

50 3.45 3.84

100 3.63 4.06

200 3.81 4.28

Wanda 

1962

1.77 (SS)

+ 2.04 (AT)

= 3.81 mPD

(3.96 mCD)

N.A.

Hato

2017

1.18 (SS)

+2.24 (AT)

= 3.42 mPD

(3.57 mCD)

1.78 (SS)

+ 1.94 (AT)

= 3.72 mPD

(3.87 mCD)

Mangkhut

2018
2.35 (SS)

+1.38 (AT)

= 3.73 mPD

(3.88 mCD)

2.33 (SS)

+ 1.38 (AT)

= 3.71 mPD

(3.86 mCD)

Sea Level = AT + SS

AT = Astronomical Tide

SS = Storm Surge

Design Extreme Sea Levels and Comparison with 

Wanda, Hato and Mangkhut (mPD)
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Case Study - Tai O

 Typical low-lying 

village

 Stilt houses

 Works successfully 

protected Tai O 

during Mangkhut

Lantau IslandTai O

Existing Protection 

Zone (3.8mPD)

(3.95mCD)



8

Aerial View of Tai O
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Protection Scheme Completed in 2013
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 Early Alert System

 HKO forecast sea level > 3.3mCD (3.15mPD)

 Alert residents & Gov to mobilize resources

 Evacuation and Rescue Plan

 DSD real time monitor > 3.0mCD (2.85mPD)

Current Contingency Plan at Tai O

SMS SMS

Forecast > 

3.3 mCD

Measured > 

3.0 mCD
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Situation during 

Mangkhut
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Performance of Protection Works

~ 200mm 

flood depth

~ 1.2m

flood depth

It works!

outside

inside

Tai O River

outside

inside
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But … in fact … 

it may not work!

3.86 mCD

3.0 m

2.33 m

1.53 mCD4.4 mCD

< protection level:

3.95 mCD (3.8mPD)
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Storm Surge Forecast before Mangkhut

Under the worst scenario ……

5.41 mCD

(5.26 mPD)

 Exceeded protection level by 

about 1.5m

 Ground level ~ 3.0mCD

 General flood depth would be 

about 2.4m
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Further measures are 

required……

 Further raise the 

protection level ?

 Extend the river wall?
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 Public opinions

Would tidal barrier be applicable ?

London

Tokyo

Singapore

 Various impacts

 Cost-effectiveness



17

Our Challenges and 

Possible Way Out 
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Happy Valley Underground 

Stormwater Storage Scheme

Lai Chi Kok Drainage TunnelHow about the whole 
Hong Kong?

• Interception?

• Stormwater Storage?
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But how about Harbour Area?

Ground level along 
coastline at ~4 mPD

1962 Wanda (溫黛)

3.81 mPD

2018 Mangkhut (山竹) 

3.73 mPD

20XX Durian (榴蓮)?  

4.0 mPD ?

5.0 mPD ?

6.0 mPD ?? ……

Sea water intruded Star Ferry Pier 

during Mangkhut
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More Adaptive & Resilient Design

Non-structural Measures

Recovery 

Plan

Contingency

funding
Plan
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Thank You!

2018 Mangkhut

3.73 mPD

20XX Durian ?  

X.XX mPD ?
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Comparison between Hato and Mangkhut

It works!

Hato in 2017

Mangkhut in 2018

flooded

flooded

protected
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Existing Protection 

Zone (+3.8mPD)

Major Flooding

Incident:

Max. Sea 

Level 

(mPD): 

Sep 1962 (Typhoon 

Wanda)

3.84

23 Sep 2008 (Typhoon 

Hagupit) 

3.67

23 Aug 2017 (Typhoon 

Hato) 

3.72

16 Sep 2018

(Typhoon Mangkhut)

3.71

Wing On Street

Tai Ping Street

Kat Hing Street

Sun Ki Street

Shek Tsai Po

3.0

Nam Chung

Flooding History of Tai O

2.8

3.5 

1.7

2.8
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1.8mPD

2.4mPD

1.7mPD

2.3mPD

1.9mPD
2.5mPD

Existing 

Nullah

Current 

Pumping 

Station

Local 

Improvement 

Works
River Wall

New 

Pumping 

Station

Protection Scheme completed in 2012

Current 

Pumping 

Station

Protection Level up to 3.8mPD (3.95mCD)
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Outer Underground Discharge Channel in Tokyo

Could we?



Barrage scheme to protect our Harbour Area?
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Resilience in Venice 
Living with Water ?


