INFLUENCE OF CLIMATE CHANGE

Hong Kong Climate Change Report 2015 re-
leased by the Environment Bureau reveals a
cruel truth that all Hong Kong people and
our offspring are and will be facing in the
coming future: that we will suffer from a
catastrophic disaster to our city caused by
climate change. There are a few important
things to be pointed out:

1. Temperature is rising gradually. Com-
pared with the data recorded in 1880,
the temperature in 2010 has been risen
by about 1.5 °C. The annual number of
hot nights and very hot days is increased
significantly from less than 5 days in to-
tal in 1885-1914 to more than 30 days
in 1985-2014, and the chance of having
daily maximum temperature larger than
35 °C is 22% in early 21st century com-
pared with 3% in early 20th century.

2. More extreme rainfall. As estimated,
the number of extremely wet years is
expected to increase from 3 in 1995-
2005 to about 12 in 2006-2100. Besides
the annual rainfall in last 21st century
is expected to rise about 180 mm when
compared to the 1986-2005 average ab-
normal annual rainfall. Extreme rainfall
events will also become more frequent
this century. Heavier rainfall means larg-
er loading requirement on the drainage
system and once the amount of the
collected rainwater exceeds the stor-
age capacity of rainwater reservoir and
meanwhile the sea level rise above the
discharging level, flooding will occur in
the city.

3. Due to global warming, sea level has
been recorded constant increase since
1950. Sea level rose at a rate of 30mm
per decade in Victoria Harbor and is es-
timated to reach 1m increase at the end
of the century.

“A major impact is an increase in sea flood-
ing associated with storm surges caused
by tropical cyclones. The extreme sea level
brought by storm surges of the same ty-
phoon will be higher when the mean sea
level is raised.”
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Damages to ships and piers at Central,
Hong Kong Island, brought by severe
storm surge during the great typhoon
of 1874 (The maximum sea level
above Chart Datum might reach 5.2m
as estimated by model simulation)
(Photo courtesy: Mr Shun Chi-ming)

A typhoon struck in September
1937, causing the loss of more
than 10,000 lives. The Kowloon-
Canton Railway track at Shatin
was damaged by storm surge
brought by the Typhoon.
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1 Chinese University of Hong Kong 5 Sam Mum Tsai Fishing Village 9 Ma On Shan Residential Area
2 MTR Line 6 Tai Mei Tuk Sports Centre 10 Science Park

3 Tai Po Industrial Area 7 PLover Cove Dam 11 Exit to Mires Bay

4 Tai Po Residential Area 8 Plover Cove Reservoir 12 Three Pathoms Cove
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Protected by flooding control structure across Tolo Harbor A natural shelter which enrich the diversity of marine environment and creatures. Connection across the Tolo Harbor allows the communication between coasts.

PROPOSED SITE
This project proposed Tolo Harbour as the site for experimentation. Tolo Harbour is a sheltered harbour in northeast New Territories of Hong Kong. The geographical profile of Tolo Harbour is funnel-shaped with larger

inner water surface and a much narrower inlet connecting to the open sea with mountains surrounding on three sides, this will enhance the intensity of wind speed and make Tolo Harbour the most susceptible location to
storm surge tide and sea level rise. Records shown that the highest storm tide was 6m in the Tolo Harbour. A deadly typhoon, struck on September 1937, pushed a great tidal surge that flooded the whole Tolo harbor and
swamped villages which caused 11,000 people died. In view of the potential flooding risk in Tolo Harbour, this proposal proposed a flood control device built across Tolo Harbour that connects the existing of Plover Cove
Dam and the coast of Ma On Shan. The flood control device normally opens to allow the flow of the sea water to flush away the pollutants generated by the sewage from the city but closes when there is a rise of external
sea level to prevent the water from pouring into the core area of the city. ot ot faae TN
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FLOODING CONTROL -
COMPREHENSIVE STRATEGY

This proposal is a fully integrated design: Flooding Control structure for
flooding control; Research building for marine and climate research and
education; Floating platform for on-site experiment and as an experimen-
tal model for nearshore development over sea surface. The design tries
to generate a vision for the future development/expansion of the city, an
alternative method for habitation along the coastal edge while providing
flooding protection for.the city.
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A‘ dant gathering space to aIAIow people gathe ,and mte?‘act with each
‘other. Large staircases are built in certain dlstance to let people trans-
fer between different floors.




MONITORING TOWER,
OBSERVATION DECK AND
MAINTENANCE DOCK

The observation sky-bridge extends from the main re-
search building with height up to 10 meters. It provides
an observation and monitoring deck with 70m distance
away from the shore and allows small ship passing un-
derneath. The maintenance dock allows docking of main-
tenance ships for the maintenance works in the flooding
control structure.
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NEARSHORE

MODULARIZING
INHABITABLE
UNIT

>
The modularizing s, ¥
habitable unit is an eX- < keokeck
perimental prototype to TS
demonstrate the possi-  *%

bility of building inhabit-
able structure over water
so as to allow people to
live and work nearshore.

For the model shown

left, it consists of several . 100
working decks protect- /. HabitableDeck
ed by this wind-shielded +13.00
facade, a vertical filtra-
tion system for the water 17 Eambeck
treatment for experiment

purpose, and a hatchery

wall to for the cultivation

of aqua creatures. The
upper part of the tower

is connected to the low-

er main structural col- .
umn with base isolator 7 Working Deck
installed in the junction

which is for absorbing
vibration from the wave +9%
and maintaining stability — 7T
of the whole structure.
Water pipe and sensor
pass through the void
in the middle of the col-
umn and reach out from
the inlet/outlet under-
water. This platform acts
as a small workshop or
research chamber being
built in the nearshore wa- NEARSHORE MODULARIZING

b@e-Water Research Platform
ergbective

Glass Skin

 Sevice Layer

Research Platform

Hatchery Wall
ter area. INHABITABLE UNIT

Under-water Level

1. Linkage Bouy to the Floating Platform
2. Water Inlet/Outlet

3. Main Base Column

4. Water Piping

Filtration System

) Circulation

7 Main Structure

Research Workshop
Above-water Level 1

5. Vertical Filtration System

6. Hatchery Wall ) o
7. Rotatable Crane Wind-Shielding Facade N“

8. Hangar
9. Habitable Zone

10. Typhoon-Resistant Facade .. . . . . L . . .
-3.00~10.00 g The modularizing inhabitable unit is designed to be assembled by modularizing units which allow it

/. SeaBed to change its function according to different needs and the requirement of the site. That means the
unit has the possibility to be installed in different locations and conditions. JACQUES ROUGERIE FOUNDATION
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FLOODING CONTROL STRUCTURE

The Flooding Control Structure connects the north point in Ma On Shan and the Plover cove Dam to the North. The structure will open up to allow exchange of water in usual days, and close up to block off the rising tide during typhoon
and storm. The structure makes use of the existing plover cove dam connection to allow pedestrian and cyclists to move along the structure, traveling between Ma On Shan and the other side of the Tolo harbour in a short time. The
upper layer of the structure is the vehicle pathway and the middle part is the pedestrian walkway. Wind-proofing screen is installed in the windward side to protect the activities on the structure.
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Flooding Control Structure

Flooding Control Structure
Perspective :

Flooding Control Structure
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