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Sustainable design for compact city living =~ CONTEXT
Hong Kong
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Climate Zones
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Tropical Dry Temperate Cold Polar
Koeppen's Climate Classification
by FAC - SOREM - Agraometeorology Group - 1997

(source: FAO-SDRN and NOAA)

NOAA GFDL CM2.1 Climate Model
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Surface Air Temperature Change [°F]
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Climate Change
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The city’s boundary conditions
_ - CONTEXT

SCALES
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The city’s terrltorlal morphology : . C I TY
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(source: Prof Ren Chao/HKO and Prof Jimmy Fung/MM5-CALMET)
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The city’s urban pattern and morphology CONTEXT
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(source: theStar-beyond density and tour mapGoogle)
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The city’s spatial morphology CONTEXT

SCALES
(source: Prof Lutz Katzschner)
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The city’s street canyons CONTEXT
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The city’s building forms & dispositions CONTEXT
SCALES
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The buildings” characteristics, indoor and outdoor

vy
Heat Balancing {(MEMI): Summer -~
e

T,=30"°C, Tp=60 °"C, RH =50%,v=1.0m/s5, PET = 43 *C

Internal heat produdtion: 258 vy Tespiratory heat loss: -27 W '

Wean skin termperature: 361 °C Imperceptable Perspiration: -11 W -
1

Sody core termpersture: 375 °C Sweat evaporstion: <317 W

Skin wettedness: 53 % Cotreection: -143 W

vater loss 525 ah Met radiation: +2400

Body Parameters:1.80 m, 75 ko, 35 vears, 0.5 clo, walking (4 krm'h)

1 KWim? Short Wave
Radiation from the Sun
o
-\.“
"\ RESPIRATION . _—
AﬂlﬁTIDN
Wet Air
Ory Air s
EVAPORATION CONVECTION

(source: Hoppe, Michael Wolf, Signalhuset House and inhabitate.com
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CONTEXT

The citizen’s personal characteristics Physical -

~ SCALES
Expenencéd
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Global meso city building community
regional district material human
urban system biology
neighbourhood
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RCP8.5

RCP2.6

mid 21st century late 21st century

RCP8.5

RCP2.6

mid 21st century late 21st century

o

Annual Temperature Change (°C) ‘:::_'

0 2 4 &

Annual Precipitation Change (%)
=20 O 20 40

Hijioka, Y., E. Lin, J.J. Pereira, R.T. Corlett, X. Cui, G.E. Insarov, R.D. Lasco, E. Lindgren, and A. Surjan, 2014: Asia. In: Climate Change 2014: Impacts, Adaptation, and
Vulnerability. Part B: Regional Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Barros, V.R.,
C.B. Field, D.J. Dokken, M.D. Mastrandrea, K.J. Mach, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R.
Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 1327-1370.
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Climate-related drivers of impacts Level of risk & potential for adaptation
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Key Risks Climate Drivers Timeframe Urban Climate Strategy
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heat-related i ' (0% S Building Design
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Urban Poverty if - Ly < City Planning and Design
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Percentage Urban City Population “}
0-20% Ez._y @ 1-5 million |
20-40% 5-10 million
40-60% @® 10 million or more
B60-80%

B 20-100%
Mote: Designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on
the part of the Secretariat of the United Nations concerning the legal status of any country, territory or area, or of its authorities,

or concerning the delimitation of its frontiers or boundarics.
http://esa.un.org/unpd/wup/
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Percentage Urban City Population

0-20% Y~ @ 1-5million
20-40% _. - 5-10 million
40-60% . 10 million or more
60-80%

B 80-100%

Mote: Designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on
the part of the Secretariat of the United Nations concerning the lagal status of any country, territory or area, or of its authorities,
or concarming the delimitation of its frontiers or boundaries.

http://esa.un.org/unpd/wup/
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Percentage Urban City Population
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20-40% & 510 million
40-60% ® 10 millicn or more
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Mote: Designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on
the part of the Secretariat of the United Nations concerning the lagal status of any country, territory or area, or of its authorities,

or concarming the delimitation of its frontiers or boundaries.
http://esa.un.org/unpd/wup/
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The global middle-class wave

fhiddle-class bulge N Global middle-class consumption will shift heavily toward China, India, and other Asian countries CONTEXT
oo ofal (excluding Japan) as the high-income countries see their share decrease.
B Global affluent (=200,000 yuan)
I Mass affluent {100,001-200,000 yuan) _| 100 C H A L L E N G E S
B Upper-middle class (40,001-100,000 yuan) L =
B Lower-middle class [25,001-40,000 yuan) g g
B Foor (=25,000 yuan) | JE
:lera.n hnusehnlds,urn| E g
[65] [ [280) . o &
€5
80 LU
L
50 :ﬂfg
—l
w | 20 UNITED STATES
70 g E 25 ==
0 g0
1985 45 2005 15+ 5T E E
Source: McKinsey "Foracasls D

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

SOURCE: H. Kharas (2010}, The Emerging Middle Class in Developing RICH CLABAUGH/STAFF
Countries; OECD Development Centre Warking Paper Mo. 285

SBE16 Tallinn and Helsinki Conference

Build Green and Renovate Deep
5-7 October 2016, Tallinn and Helsinki Edwa rd Ng

24




=
e

=
=

0.4

Human Development Index (H D I)

A France | Japan
= UK e . »C
China (500) & ﬁ f«-_;J (‘-1 U S_’K-)
h‘“ i sids
aind I <
5;::; gzll'-‘“l Korea Canada
Russia_ Germany Anatiatls
- o
China
o {ﬂ__‘jlrau
= Prosperity
ndia
- P-,l#i.».m:;i - Education
(LI H]
Angola Lf"‘_, span
{ JEthiopia
; Niger
“'DPRK _
4,000 3.000 12,000 16,000

Annual Electricity Use (kWh/person)

China 500 = “composite of 500 million” of the population.
China 800 = “composite of 800 million” of the population.

Gigahoules per Capita

400

Per Capita Energy Consumption

350 1
300
250 7

200 1

150

100 |

[
—

#

—

N ~OMODNNEDAT D
wuahhhmmmmmmgsgsﬁ
oy« O = O O O« O O I (=
Lo B O O T I I R o O e O IO I

The United Nations Human Development Index (HDI) relates energy use to the quality of life to which most humans aspire. The middle

class averages about 0.8 on the HDI and requires access to over 3,000 kWhrs per person per year. 80% of the world’s population of over 7

billion people is below 0.8 on the HDI. Source: Wright and Conca, 2007).
http://www.forbes.com/sites/jamesconca/2012/09/18/the-middle-class-energy-and-terrorism/
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People over 60 years old (2012-2050)

Medscapes www.medscape.com

China Mala Female
80+
75-T9
10-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-20
20-24
15-18
10-14

Asia's elderly population is projected to reach 922.7 million by the middle
of this century. As a result, Asia is on track in the next few decades to o

become the oIdest region in the world. 80 €0 40 20 0 O 20 40 60 80
: I China Male Female

2050
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http://www.adb.org/features/asia-s-growing-elderly-population-adb-s-take
http://www.medscape.com/viewarticle/550417_2
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In November 2013, the Philippines was struck by typhoon Haiyan, one of the most powerful ever recorded and a devastating event that

immediately captured the world’s attentlon
While natural disast |nate the headlmes ther aIso another st Id about the Philippines The country recorded

GDP growth of 7.2%st year, . more
ye i lanced
ecayr. | |t

robust, diverse and ilient

manufacturing indus

Today, Asia is the engine of the worId S economic growth The region’s GDP accounts for 30% of global GDP and couI s much as 50%

towards 2050) and it is no overstatement to say that growth in Asia means growth for the world. A generation ago, Asia was a marginal

region; now it’s at the centre of the global economy.

As Asia steps further into the limelight, it is clear to me that its politicians and people alike must take on more responsibilities. Once content

to foll8w, A no take @e lead. That is \ﬁhy I bellethg World Economic Forum on East Asia is taking place at a key moment in time.
izilll clins

id E mla T@ﬂresponyble business expansion, political and social development,

EIS made all the more pressing by our current situation. In the 215t century, we face what | see as a ‘trilemma’, three pressing issues that

must be solved simultaneously if we are to secure a workable, sustainable future; securing economic growth and accommodatmg population
expansion; working with increasingly limited resources; gand raising environmentag awareness in order to deal with devastating weagher
events linked to climate change. [n grg a §(! n gn gﬂ[ am d
This must be done at a time when the pace of social an ter, inti

never been greater; a time when “leveraging growth for equitable progress” — the theme of the Forum’s event in East A5|a —is a vital concept
for the business sector to embrace and cultivate

Over the course of the meeting, | hope to see participants from grenStQ usreenSanncee-d zat|ons come

together to identify the key chaIIenges of our shared future, and to work towards securing sustainable growth in East Asia, and the wider
Ors of society will play a significant role in the region’s development.

e e
e that coII
. ”| Atial of cloud computing. | tend to see these meetings as the coming together

Alraws on the power and reach bal network. | have every confidence that the interaction of this cloud will

enlighten us as to NOwW to achieve equitable progress for today’s world and the generations yet to come.
Author: Atsutoshi Nishida is Chairman of the Board, Toshiba Corporation, Japan, and a co-chair of the 2014 World Economic Forum on East Asia.

iver ! olutions. | believe that to resolve our trilemma and secure fair, sustainable
nd @ mean both governments and (most of all) private enterprises.

https://agenda.weforum.org/2014/05/three-big-issues-facing-east-asia/
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http://www.weforum.org/events/world-economic-forum-east-asia-0

+ Heatwave

-

IMPACT

= Extreme Weather
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More than half of the world population lives here

IPCC Assessment Report No. 5 projects that in the last decades of 215 century,
global sea level rises by 0.26-0.82m

AR
wy

Tokyo HRRLEH
Hona Konag OBSERVATORY

Extreme sea level above chart datum (m)

Return period (yr) | with currentsea  Mean sea level rises | Mean sea level rises
level by 0.26m by 0.82m

Karachi

t/l'u'lanla 2 251 3.2 3T
Cily size (popalation) 4 . 5 3.1 3.4 19
2 smal [100-500 ihousand) - 4 ) . .:!"..-1 .

Chi Minh Cit - 10 3.3 4.1
@ intermediate (500 thossand=1 millon) K:J_ul:; Y ¥ | * .
. Big {Mom than 1 milin) Coamiba Singapare ED 34 35 42

38 4.4

50 3.5

Parcent of national urban population in
low elevalion coastal zones [LECZ) in Asia

moniEcz I 154-200 M
00-5.0 20.1-250 Jakarta

I 50-100 B -0

Bl 101150

w5

~ g

.U.""-L
, ! . Storm surge risks increase with sea level rise

Fuchs (2010), Cities at risk: Asia's coastal cities in an age of climate change. Asia Pacific Issues 96: 1-12.

Church, J.A. et al., 2013: Sea Level Change. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.

IMPACT
SEA LEVELS

SBE16 Tallinn and Helsinki Conference

Build Green and Renovate Deep Edward Ng

5-7 October 2016, Tallinn and Helsinki

29



The United Nations world water development report 2015: water for a sustainable world:
In Asia, over 500 million are undernourished.
By 2050, global water demand is projected to increase by 55%, mainly from demands
related to growing urbanization in developing countries.

IMPACT
WATER

— Litlle or no water searity
[ —Notestimated

http://www.unesco.org/new/en/loginarea/natural-sciences/environment/water/wwap/wwdr/2015-water-for-a-sustainable-world/
http://www.unwater.org/publications/publications-detail/en/c/281166/
http://asiafoundation.org/in-asia/2015/03/25/south-asias-water-crisis-a-problem-of-scarcity-amid-abundance/
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e Death toll: >2500 in India, >1000 in Pakistan

* Causes: delayed monsoonal rain, attributed to
climate change

* Increase in PM2.5 due to hot dry wind from
desert

Maximum temperature map of Pakistan (°C)
W 23-33
M 33-36

36-38

38-40
B 40-42
W 42-45

Karachi %

Picture source: http://www.bbc.com/news/world-asia-33236067

IMPACT

HEAT
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Hong Kong
e 40-year air temperature record
e Higher increasing rate in urban areas, particularly during night-time

IMPACT
HEAT

degC
305
Summer Daytime

30 A -

85 <

285 HRIE
b I'h. .l‘ ." j .r Lin (HE j 1 \\'IIF b 1".} — | inear (HEO)
28 - L b 5‘!” R 65 - 4 'i.l"r I-"IT“;' & P N J-'\._ e _
oA '1 L Linear (SHA) AL S B - A / Linear (SHA)
[ Urban Districts ‘I..i o Yaae
275 ‘.' Linear (HES) 26 - A \/
Linear [LF5) "‘] ¢ s Linear (LFE)
21 s Linar [TKL) | — | inear (TKL)
26,5 T T 7 y 7 : 25-4-~ = — T — T "‘.E =
= ] = - ] =)
Year Year

Lau K.L. and Ng E., 2013. An investigation of urbanization effect on urban and rural Hong Kong using a 40-year extended temperature
record. Landscape and Urban Planning 114: 42-52.
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... An average of 1 degree C increase in daily
mean temperature above 28.2 degree C was

associated with and estimated 1.8% increase IMPACT
in mortality. Heat-related mortality varied
with sociodemographic characteristics ... HEAT

(Chan et al 2012)

“When you go to sleep, your set point for

body temperature -- the temperature your Sleep deprivation alters the
brain is trying to achieve -- goes down, ... expression of hundreds of genes,
Think of it as the internal thermostat. If it’s including some whose activity

too cold, or too hot, the body struggles to normally varies depending on the
time of day.

achieve this set point. (H. Craig Heller 2012) (Derk-Jan Dijk et al 2013)

Derk-Jan Dijk et al . Sleepless nights affect gene activity. Nature 495, 9 (07 March 2013) doi:10.1038/495009d

H. Craig Heller, 2013. Secrets of Sleep Science: From Dreams to Disorders. The Teaching Company, USA.

Emily Ying Yang Chan, William B Goggins, Jacqueline Jakyoung Kim, Sian M Griffiths, 2012. A study of intracity variation of temperature-related
mortality and socioeconomic status among the Chinese population in Hong Kong. J Epidemiol Community Health 2012;66:322-327
do0i:10.1136/jech.2008.085167.
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FProbability of occurrancea

Increase In mean

Increase In variance

Increase In mean and variance

(@) b)  previous g 1©  Previous Much more
More climate g climate weather
B J e
M y —
Less réﬂﬂl?(;eh()t rec[ger wealher ) More §. thﬁze \ rey{-:eﬂé?hgf t
weather cold record hot = for /
weather weather weather ﬁ New
\a s . 8 weather climate
o
| T T |
Cold Average Hot Cold Average Hot Cold Average Hat
HF. data Very hot Hot days Hot nights Very hot
days nights
Mmax>=33) | (Tmax>=32)  (Imax>=30)  (Tmin>=25) | (Tmin>=27)  (Tmin>=28)
Tiu increase Tiu: ] Tiu: +1 Tiu: +3 Tiu: +3 Tiu: +1 Tiu: (]
Mo, of very hot days Mo, of very hot nights
2008 15 L, T 115 48 15
2007 25 B 117 121 o 23
2008 3 24 = 117 o4 15
2005 12 a3 b3 13235 a1 26
2004 L] 2B 04 123 47 19
20032 14 40 H1 129 S 20
2002 10 a2 b3 1233 45 17
2001 9 aa 1N 121 41 16
2000 10 40 ] 124 a1 22
19949 6 44 113 1233 a5 17
average 10.6 a8 2 HB o 127 .2 a0 =2 19.5

Ng, E., (2009) Wind and Heat Environment in Densely Built Urban Areas in Hong Kong, (invited paper) A special issue on Wind Disaster
Risk and Global Environment Change, the Association of International Research Initiatives for Environmental Studies (AIRIES), Journal of
Global Environmental Research, Vol.13, No.2, 2009, pp169-178.
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The Climate Change Performance Index 2015

Index Categories M| - United Sates 5233
- Emissions Level .u & China SETY
; -ﬁ a Estoris 5158

Ermisssnns
L w Thailaned 5861

. ¥ Lrpenting w261
I e — * grani =

B Efciescy T ‘:"::“ :;
W kg a Tishe

| Policy - Malrysia &5.534 ||
— v Jasan S0T |

¥ Chinese Taipe: 5.3 i PO LI CY
. Forea L i
- - Rutsian Federation 4339 j
- a Ebmic Bep of ran 4099 §
' - Camsdy may [
- EaZakhrstse mn ]
: # Bamiraha mar ]
;. - ]

5“""“‘" : v WA https://germanwatch.org/en/download/10407.pdf

World bank assessment report

National plan not filtered down and implemented strategically .
Actions are slow, Piecemeal and not comprehensive
|

Not effective and long-lasting, short-termism

Not high up in the Govt’s agenda, no sense of urgency, lack cost-benefit and evaluative assessment.
Reactive, not proactive
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LAND USE '

Risks
Land sensitivity factors:
- Natural setting, Urban form, Built
environment
- Extent of heat island effect
- Adaptive capacity -- urban land management
system including: legal/political, planning, land

LAMND USE

regulations, infrastructures and urban services,

land markets, and fiscal systems

Adaptation and Mitigation strategies
- Reduce sprawl, increase densities and mix uses to
reduce auto use and increase public transit use
- Change in building codes to reduce energy use
for heating and cooling
- Land use restrictions in areas subject to climate
change impacts such as sea level rise
- Changes to building codes/land regulations to
reduce damage from climate change hazards,
e.g., elevating buildings in flood-prone areas
- Increase urban trees and vegetation to reduce
the heat island effect

First UCCRN Assessment Report on
Climate Change and Cities

Source: Marco Sﬂ'lmﬂt. 3
Informal settlements on steeply sloped
public land in Rio de Janeiro, Brazil

Key takeaway

Urban land strategies highly
dependent on coordination and
effectiveness of planning and
management systems in
politically fragmented
metropolitan areas

POLICY
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Compact living is sustainable living. High-density cities can support
closer amenities, encourage reduced trip lengths and the use of
public transport and therefore reduce transport energy costs and
carbon emissions. High-density planning also helps to control the
spread of urban suburbs into open lands, improves efficiency in
urban infrastructure and services, and results in environmental
improvements that support higher quality of life in cities.

Encouraging, even requiring, higher density urban development is a
major policy and a central principle of growth management
programmes used by planners around the world. However, such
density creates design challenges and problems. A collection of
experts in each of the related architectural and planning areas
examines these environmental and social issues, and argues that
high-density cities are a sustainable solution. It will be essential
reading for anyone with an interest in sustainable urban
development.

Bl v
s =

DESIGNING
HIGH-DENSITY
CITIES

For Social & Environmental
Sustainabihity

Edited by Edward Ng
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Rapid urbanization, higher density and more compact cities have
brought about a new science of urban climatology. An
understanding of the mapping of this phenomenon is crucial for
urban planners. The book brings together experts in the field of
Urban Climatic Mapping to provide the state of the art
understanding on how urban climatic knowledge can be made
available and utilized by urban planners. The book contains the
technology, methodology, and various focuses and approaches of
urban climatic map making. It illustrates this understanding with
examples and case studies from around the world, and it explains
how urban climatic information can be analysed, interpreted and
applied in urban planning. The book attempts to bridge the gap
between the science of urban climatology and the practice of urban
planning. It provides a useful one-stop reference for postgraduates,
academics and urban climatologists wishing to better understand
the needs for urban climatic knowledge in city planning; and urban
planners and policy makers interested in applying the knowledge to
design future sustainable cities and quality urban spaces.

for Sustamable Urban Plannlng
3 _.[

Ta}rlﬂr & Francis

|1,1nrh.rr1 N G| |-|
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Urban Climatic Maps and HK’s Planning Framework

Urban Climatic Urban Climatic Planning

iy

Provide boundary conditions and
background understandingé

_Analysis Map : Recommendation Map
T R B T 5

inform

for

Detail further additional studies:

Micro-climatic and AVA

Wind information

PLANNING APPLICATION

== 0 )
e = B e
b= i L §
LT

Hang Kang Pranning Standards & Guideines
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Legislative Council approved the old
Kai Tak Airport site (300 ha) zoning
plan (OZP) based on Air Ventilation
Assessment and Urban Climatic
recommendations

PLANNING
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Hong Kong housing shortage: Leung
Chun-ying plans to increase land

supply

Jan 19, 2015 | 0 Comment(s)

(v oo KERO K - 1)

Hong Kong will increase its
land supply to deal with the
housing shortage, promised
Chief Executive Leung
Chun-ying in his recent
policy address. His
government will relax out-

dated restrictions and

streamline procedures to

facilitate building new homes.
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Hong Kong: Tuen Mun District Outline Zoning Plan
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Figure 3.17  Summer Wind roses (2005) at A (left: B0 m; rmiddie: 120 m: right; 450 m),
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NOTATION
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Singapore's heat map aligns with URA’s Landscape Replacement Policy (2009)

Areas where new
developments will be
providing Landscape

Replacement Areas

PLANNING

MARINAY

EAST
Bowes  » 2Sie Area
1* Starey
Landscaje=
Aran
Landscaps {As a guide, 40% of these areas
Replacement Areas e 19 cansisl ol permansnt
planting] y
’ /7 '
Fig. ©.  Diagram showing the varous types of Lendscaps Replacamant ¥ 4 =9\

Areas that could be incarporated within a development 2 > .
URA landscape replacement policy  http://www.ura.gov.sg/pr/graphics/2009/pr09-19al.pdf
http:/iwww.ura.gov.sg/circulars/text/dc09-09.pdf
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Thermal Stress

Urban Climatic Map for I{auhsmng Gtty

Layer 1

Layer 2

Layer 3

Layerd

PLANNING

Layer 5

Layer 6

LayerT

Layer Ba

Layer 8b
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Urban Climatic Map & General Recommendations for 11 Districts
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Recommendation on
Wind Aspect

1. Respect the cooling effect from
the Eastern Chanshan; minimize
the development's impact; and
form air path from hillside to

downtown areas.

2. Respect the cooling effect from
the river; Building blocks with

various height fto allow

penetration of cooling effect from
riverside toinner urban areas,

3. Respect the =ea  breeze
penetration; Do not form the Wall
Effect Buildings at the Harbour

frant;

4, M-S orientated main roads are
important  major  air  paths;
Buildings should be orientated
with respect to the major air

paths (annual & summer).

5. W-E orientated main roads are
important minor air paths, esp. in
summer, Building should be
orientated with respect to the

minor air paths.

&
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Recommendation on
Water Aspect

1. Respect the cooling effect from
water systems, including river,
lake, ponds & seafront;
minimize the development's
impact at waterfront and
landscape the waterfront.

PLANNING

2. Form cooling branches along
major  transportation  links
highlighted in light blue color in
the right map. appropriate
greenery or landscape designs
along these branches are
strongly recommended.

3 Link the Lian Chinh Peond,
Jinshih lake and Chengcing
Lake by using greenery or
vegetations to benefit the
surround areas of these water
bodies and mitigate the urban
heat island intensity,
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Recommendation on
Greenery Aspect

1. Green rail track can be adopted
to  mitigate the anthropogenic
heat release and air pollution
along railways in dense urban

areas;

2 Form green circles in the central
urban areas fo mitigate urban

heat island  intensity

anthropogenic heat releases.
Provide shading at pedestrian
level to create comfortable

walking systems.

3. Form green circles around the
industrial areas to mitigate the

distribution of air pollution;

4 Create Green linkage between
Chanshan, Lianchih Pond and

Banpinshan to maximize
cooling effect;

5. Develop Green Fingers to let the
cooling effect from Chanshan
East hillsides to high-dense

centre urban areas;

8. Create Green Belt to bring sea
breezes fo inner areas and

improve the air exchange;

Green Circle surrounding
the Indusirial Areas

Green Rail Track

Green Circle in Central
Urban Areas

Green Line Along
Major Roadside
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Gonsaraton
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Detail Planning - . : “.\11\. Detail Planning
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Topography
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Land Use
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Building Density
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Macau
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Macau
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PALM simulations

A=2m v
5000*3000*500 grid points acau

5000

3000 PLANNING
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Macau
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Urban Large-Eddy Simulation

Helge Knoop/Marius Keck/Siegfried Raasch

2014

The animation displays the development of turbulence structures induced by a densely built-up artificial island off the coast of Macau. Animation data were derived using the parallelized large-eddy simulation model PALM (http://palm.muk.uni-hannover.de/), simulating a neutrally stratified flow over Macau, with a mean flow from the southeast to the northwest and a 10-m wind of approximately 1m/s. The vertical direction of the model domain is stretched by a factor of 3 for better visualization. Turbulence structures and intensities are visualized by the rotation of the velocity vector (absolute values), with highest values in red and lowest values in white. Buildings are displayed in blue. The animation spans over 1 hour with a time-lapse factor of 43, and was created with the visualization software VAPOR (www.vapor.ucar.edu). The total PALM model domain had a size of 768 x 256 x 96 grid points in streamwise, spanwise and vertical direction, with a uniform grid spacing of 8m in each direction. Above 400m the v

Computer animation
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Breezeway / Air path
Orientation of Street Grids
Linkage of Open Spaces
Non-building Area
Waterfront Sites

Building Heights

Building Disposition
Shading and greenery

IF
ium im H
Airwash the straet out g Airre-circulate 8

DESIGN

SBE16 Tallinn and Helsinki Conference

Build Green and Renovate Deep Edward Ng

5-7 October 2016, Tallinn and Helsinki

63


http://www.pland.gov.hk/tech_doc/hkpsg/english/ch1/ch1_text.htm

7R 8 R T

Air Ventilation Assessment System

Design Compare «— Report SVR & LVR
l designs SVR - site spatial average VR
height of tallest buillding Evaluate, select, alter ‘ \L,VRR ~local spatial average
H il and improve design
= Work out VR

surroundings I , 16 FxIR Further
_n R =NEXR — .
Model R=pE o R=LEXIR studies DESIGN

1

Test points

Perimeter test points
Overall test points
Special test points

Testing

‘% Use appropriate wind
profiles and characteristics,
| test 16 directions
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<~ Urban Oasis in-Central

| Maintain low built volume The nodes (oases) and the inter-
connected paths will lower the
urban climatic class of the 7 cells by
™ 1, thus reducing heat stress

Ml High urban climatic class (stressed)
areas dominate Sheung Wan in
general. Heat stress frequency in
high urban climatic class areas is
about 96 per year.

Maintain air paths

* | Intensify greening

Create green corridors

Strategy Result
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Building Design to j"'; 'i,;;fﬁf)

Foster a Quality and Sustainable (="
BU“t EnVil‘on 111419 Invitation for Response Document 2009

LA

DESIGN
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Measures to Foster a Quality and Sustainable Built Environment
Development Bureau (revised February 2011)

Implementation Flow

Submit General Building
Plans and apply for GFA
concessions for features
subject to overall cap and/or
podium/sky garden

Submit provisional BEAM Plus
Assessment conferred by HKGBC |
and energy efficiency data

Disseminate information
on GFA concessions
(Sales Brochure must include

GFA concession details, |

provisional BEAM Plus
Assessment conferred by
HKGBC and energy
efficiency data)

Comply with SBD
Guidelines (if
applicable)?

Approve GFA
concessions

(Obtain occupation permit
(OP)

v

Submit to BD to publicise
final BEAM Plus
Assessment conferred by
HKGBC (within 6 months
from 1ssue of OP)

Not fully
complied

T
BC to vet
alternative design
with justifications

Information on GFA
concessions posted on
BD website
(Fimal plans must
include detailed
breakdown of all GFA
concessions)

Permeability (P) of Buildings
{7} is the percentage area raio of the sum of projecied inlervening spaces & permeable slements
ower indnvidual assessmen zone on a Eojecion pane

Sum of areas of intervening spaces & permeable elements
Area of the assessment zone

X 100%

P -

i
il

S

!

1
|

42

Thee Gapvesrurses] of thee Forg Kang peciall Adminagrates Segion
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CONTEXT
IMPACT
POLICY
PLANNING
DESIGN
FUTURE
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