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Kong Coastline — Early Age
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iHOhQ?KOng Coastline — 2010s
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I\/IaX|mum Sea Levels and Hourly Wind Speeds
durlng Super Typhoon I\/Iangkhut (16 Sep 2018)
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EnhanCement of Coastal Structures and Facilities

Enhancement Works at Lel Yue Mun

Before Works After Works
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Enhan ement of Coastal Structures and Facilities

Enhancement Works at Tseung Kwan O South Waterfront Park

Before Works After Works
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EnhanCement of Coastal Structures and Facilities

Enhancement Works at Aberdeen Typhoon Shelter

Before Works After Works
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Enha"f f‘ffement of Coastal Structures and Facilities
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Enhancement Works at Sal Kung Sewage Treatment Works

Before Works After Works
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7 Studfyéf Goastal Hazards under Climate Change and
' /Extref{j e Weather and Formulation of Improvement
Measures — Feasibility Study (Coastal Hazards Study)

= Assessing the impacts of extreme
weather and climate change on

coastal low-lying and windy areas

ean Sea Level

* Risk management approach

» Likelihood of coastal hazards and Chart Datum
severity of consequence

» ldentify coastal low-lying and windy
areas more vulnerable to higher
potential risks

= Enhancement measures
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[a] Carbon Neutral@HK

Medium-to-long-term
decarbonisation targets

Water

Total carbon Green harvesting

icci roof ;
emissions - Eﬁ(t:r,ltmn

Compared with ' ) gtland'y o " Sealevel rise
2005 level AR and coastal

Caaa Eco-river :
: rotection
Porous pavenent Bioswale channel p
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arbon Neutral@HK Blue-green

drainge
infrastructure

Four decarbonisation
strategies
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Net-zero Energy Saving and
Electricity Generation Green Buildings

g0 &

Prepare for Deal with Raise community
Green Transport Waste Reduction emergencies extreme heat awareness

Resilience
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*’véards Extreme weather events

Heavy Rain + Storm Surge + Wind Wave + Sea-level Rise
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Enhanced rainfall rate
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AT E S | RC A Jod 58 3 By AR More extreme storm surge & wind
Storm surge and high waves caused
by tropical cyclones
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an sea level

Climate change

waves due to more intense typhoons

a level
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Intergovernmental Panel on Climate
Change (IPCC)

IPCC’s Fifth and Sixth Assessment
reports (AR5, 2013 & ARG, 2021)

Paris Agreement (2015) - to keep the
increase in global average temperature to
well below 2°C above pre-industrial levels

COP26 meeting (2021) pledged to
achieve the Paris Agreement target

2081-2100
Very likely range (°C)

SSP1-19 1.0-1.8
55P1-2.6 1.3-2.4
S5pP2-4.5 2.1-35
S5P3-7.0 2.8-4.6
S5P5-8.5 3.3-5.7

Climate Change Projection

Carbon dioxide (GtCO,/yr)

Projection of CO, Emissions in Different Scenarios
(IPCC ARS)

S5P1-2.6




Strateg/y For Adapting To Coastal Risks

Evaluation Method

= Extreme weather + Climate change effect
(100-year return period) (Sea level rise up to 2050 under intermediate
greenhouse gas emission scenario)
1.20
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xS | Significant
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<o |
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o 0.20 r Emission Scenario
2 I 0.20m (SSP2-4.5)
0.00 L - - - - - -
2020 2030 2040 2050 2060 2070 2080 2090 2100
Year
Reference: The Sixth Assessment Report of the Intergovernmental Panel on Climate Change
=
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ProgréSSwe Adaptlve Approach

Risk of Coastal Hazard under Climate
Change (with climate change
projections up to mid-centu

Short to Medium Term Measures Long Term Measures

(for up to mid-century) (for beyond mid-century)

. If climate change projection follows assumed scenario
- Wave wall upgrading

Adequate structural

Risk treatment is [ reserve for future upgrade o Anticipated risk
required to reduce the Existing wave wall
anticipated risk to be upgraded

Anticipated risk :
. If climate change projection exceeds assumed scenario

Wave wall to
reduce risk

Existing Seawall

Large scale coastal
structure is necessary

* Remark: Drainage enhancement, such as pumping station, might be needed at the back of the wall

1o =



"/emd'n:st"r’ati'c/)n of Coastal Marine Structures to
deal with Wave Attack

20



https://youtube.com/watch?v=4iZ6DIinUqk&feature=share
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Risk-Management Approach

Risk Assessment - X Consequence

Wave Ovelritbpping ;

|
|

Severity of Consequence
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26 Coastal Residential Areas for Enhancement

() @ Kat O West Low-lying Areas
Sha Tau Kokifawn (Kat O Fisherman Village)
(Chung Ying Street,
Kong Ha)
Yuen Long North West Low-
lying.Coastal-Areas (Sha Kiu Tai Po Market (near
Tsuen, Fu Tso Tsuen, Lau Fau Y Lam Tsuen River)
Shan, Hang Hau Tsuen, : ; : ;
M Pagk Nai, Ha Pak Nai) Ps Yuen Long Central Low-lying ) @ Sam Mun Tsai New Village, Tai Po
P Areas (Tai Tseng Wai, Chung Hau
Yu Man San Tsuen, Shan Pui §
Tsuen, Wang Chau, Yuen Long @7o Tau Whan Village,
Town Centre) RS AT
Sai Kung Town Centre
Kar Wo Lei, ® and Tui Min Hoi
" M
AR ) o @ Sham Tseng San
Luen On San Tsuen, ;
Tl Lz LA @ Nam Wai / Heung
Chung, Sai Kung
Tseung Kwan O South
Tung Chung Bay (Ma Wan Peng Chau West (Tseung Kwan O Waterfront Park)
Chung Vlllage, Sha Tsui Areas (Nam Wan .
Tau, Sha Lo Wan) San Tsuen)

Lei Yue Mun (Ma Wan
o o @ Kennedy Town, Sai Ying Tsuen, Sam Ka Tsuen)

MalPo N cntand Pun and Sheung Wan

Heng Fa Ch
Chung Hau,MuiWo. eng Fa Chuen

@ Shap Long and Cheung
Sha Lower Village, @ South Horizons
Lantau Island

Tai O
@ Shek O Village
Yung Shue Wan,

@ Cheung Chau Lamma Island
West Areas

@ Pak Kan, Stanley

23 @® 26 Coastal Residential Areas for Enhancement






Enhancement Measures

25

Make reference to overseas and local experience

Social and
Environmental
Impact

Site
constraints

Severity of
consequences

I
Cost
Effectiveness

Adaptability
in future

Practicability

Implementation
Time

Enhancement
works completed /
planned
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‘Multi-layered Enhancement Measures

Improvement Works
(1) Constructing or raising wave walls along coastline

(2) Installing fixed and/or demountable flood barriers at
suitable places behind coastline

(3) Installing demountable flood barriers at building frontages

Management Measures

(4) Action plans with early alert
system for areas with (2)/(3)

26



Measure(1)- Constructing / Raising Wave Wall

1. Constructing or raising wave wall along coastline

» To reduce coastal hazards

27
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Measures(2) and (3) - Flood Barriers

2. Fixed and/or demountable flood barriers behind coastline
» To cut off water pathway

3. Demountable flood barriers at
building frontages

» Self-protection

— A
Demountable Flood

28




/Exampres of Demountable Flood Barriers
n Hong Kong

/
|
&

Heng Fa Chuen Playground
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7 I\/Ianagement Measures

Action plans on early alert system and emergency
preparedness

\/

 Triggering level of early alert system

»» Sandbags and demountable flood gates

»» Opening of temporary shelters and pumping facilities
% Emergency preparedness gangs

e o 2
S .mummmuuurmmmlmmmnml il :

Provision of Sandbag at Setting Triggering Level of Early
Designated Locations Vert System

30




Action Plan — Early Alert System

\ 4

HKO - Predict water level

Trigger Level
(Y/N)

HKO - Issue the SMS to
relevant departments

HAD

31
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Notify local representatives

Activate sheltered centres CEDD and DSD

Execute
emergency
preparedness
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| /Implémented Actlon Plans

= 26 coastal residential areas
» Formulated management measures and action plan
» Informed relevant residents’ representatives

» Drilled and implemented in May 2022

32 CEDD
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“Reason of Coastal Flooding -
Storm Surge Increase and Overtopping Wave

M Ma Pui Tsuen)
35
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Recommended Enhancement Measures ( Sam Ka Tsuen )

2. Installing demountable flood barriers at suitable places behind the coastline
to cut off water pathway towards inlands; and/or

3. Installing demountable flood barriers at building frontages

+4.8 ’

4.5
s L Lei Yue Mun
Existing Wave YR
Wall
—y
+4.3 0 V.o
V4 | Sam Ka Tsuen
+3.4 / I
/ +116I
/ Sam Ka Tsuen
/ i Demountable measures with
%/ , : management measures to
Existing Coastal / / , reduce the flooding risk-and to
Structures I /~improve publicawarenessof. . 4
/ being located at-low-lying areas
| 5 /
G / Remark: The recommended enhancement measures are

-~ indicative only and subjected to consultation:and design.




Recommended Enhancement Measures ( Ma Wan Tsuen )

1. Constructing wave wall along the coastline; and/or
2. Installing demountable flood barriers at suitable places behind the coastline

to cut off water pathway towards inlands; and/or
3. Installing demountable flood barriers at building frontages

1
P Sy o~ L Fixed/and/or. demountable measures
y, to reduce overtopping waves, to-block
‘ % ~ spreading of water from overtopping
‘21 A0 ~ | waves and reduce the risk of damage
L\ > and associated flood risk
N o 2
\ \\#4{3\\/ \\:/ ~ ~
\}‘; 4 Ma Wan Tsuen ~

T 5

Existing Wave Wa? N

nstruction of Public
ding Facilities in ~
Ogress Existing Coastal
Structures

36 449
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Between Ma Wan Tsuen
and Ma Pui Tsuen

Remark: The recommended enhancement measures are
indicative only and subjected to consultation and design.
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Completed improvement measures

'TKO Waterfront Park — Concrete Wave Wall
After the passage of Super Typhoon

New concrete wave
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Récomrhehded Enhancement Measures (TKO South)

1. Wave wall along the coastline (Constructed); and/or

2. Installing fixed and/or demountable flood barriers at suitable places
behind the coastline to cut off water pathway towards inlands

measures t
spreading of w
the risk of dama

G KWAN 0)

Existing
Wave Wall

40 CEDD
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Innovation N Coastal Enhancement

ERELE <A@ =

HONG KONG OBSERVATORY

> %5 > %58 > BAFEER

RHXRRER

RELERIXERR

Rel time water Special weather tips Electronic panel
level monitoring

Real-time wave monitoring

42
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Long-term planning

Study on Shoreline Management Plan
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Monitor and review
climate change
continuously

7

v,

s

Target to
implement the
enhancement in

Enhance public
awareness and
education
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We should bear in mind !
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