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How will Chinas temperature change during the 2030s, 60s and 90s? Seasonally —
June, July, August
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How will Chinas temperature change during the 2030s, 60s and 90s? Seasonally -
June, July, August

Temperature rise by 2060
Mcsweenay, C., New, M. and Lizcano, G. (2009) Climate Change Country Profiles - China. Oxford university School of
Geagraphy and Environmant and tha Tyndall Cantra for Climata Changa Ressarch. Report commissionad by tha
British Council, RMatS, RGS-IBG for www. climatedclassrooms.org p35/ 36
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Temperature rise by 2090
McSwaeney, C., New, M. and Lizcano, G. (2009) Climate Changa Country Profiles - China, Oxford Univarsity School of

Geography and Environmant and the Tyadall Centra for Climate Change Research. Report commissioned by the
British Council, RMats, RGS-1BG for wwiw.climatedclassiooms.org p3si36
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Impacts

Higher Temperatures
Erratic Rainfall

Rising Sea Levels
More intense typhoons
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Annual Air Temperature Trend from 1952-2007
Macao, Hong Kong(HK), Guangzhou(GZ)
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Higher Temperatures
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Yes, heat can KILL...

Sometimes quicker than “slowly”
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Review

Impact of urban temperature on energy consumption
of Hong Kong
W.Y. Fung’, K.S. Lam"*, W.T. Hung", SW. Pang”, Y L. Lee"

PR nd Sracarsd Engreering. The Hong Komg Polywetmic Ussarsiry. Mg 8

0 Moo et Grong. Enciroamsesd Proceviion Doporrms. HEKSAR 13 /7 Rewene Towe, 3 Glowee

{ﬁ Increase in Energy Consumption

EPD’s Project:
Provision of Service for Characterising the Climate Change Impact in Hong

Rﬁ@ﬂ?asmg electricity Temperature increase by
dem;'md percentage 1°c e 3o
per year
Domestic 9.02% 16.15% 30.97%
Commercial 3.13% 6.26% 9.38%
Industrial 2.64% 5.28% 7.91%
Total 4.53% 9.52% 14.98%

Table 3.4 Percentage Increase of Energy Consumption due to Temperature Rise
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http://www.hko.gov.hk/textonly/warning/detailc.htm

High Density, but High Quality

E’j School of Architecture, The Chinese University of Hong Kong

19Jan 2014

Gap & Linkage

Science World Practical World

@

T How to bridge two sides?

=
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Climatologists, RS Experts, Planners, Designers,
Wind Engineers Policy Makers
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DIFFERENT LANGUAGE
Urban Climatology  vs. Town Planning

a relationship between climate around you and your living TT

RELATIONSHIP & INTERACTION
Urban Climatology  vs. Town Planning
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So, in a short, what do we need?

an appropriate TOOL to present information,

a right TRANSLATION from the science world to
the planning field,

clear MEASURES/STRATEGIES for practice,
an effective COMMUNICATION between

researchers and planners

i% E’j School of Architecture, The Chinese University of Hong Kong
55 19Jan 2014

Optimise planning and design‘based on Urban Climatic'inderstanding

What action'is needed?
Where is it most needed?

How much effort is needed?

What benefits can be expected?

Our researchresults SHOULD give_planners a better
evidence basisto'balance itheir planning decision
making'notionly fof the‘existing urban fabric, but also
for new and fosbesplanned.districts and areas.

(] School of Architecture, The Chinese University of Hong Kong
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Area: 1,104 KM2

Population Density: 7.23 Million
Density: 6,544/km2

GDP: 2014 estimate $302.8 Billion

HDI: 0.891 (very highly urbanized, 15th)
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Climate Change in Hong Kong Z¥s4% 158844,

1B47.3008

1. The temperature rose at 0.17° C
per decade over the entire period;
0.37" C over last decade in HK
urban areas

2. The wind speed in urban area

=
reduced
N wm wr  ws w oM wm am w8 we  n  am C.Y.Lam: (2006).”On climate changes brought about by urban living’,
vaar PGBC Symposium 2006, P17

Fig.1 Anaual mean the Hong Kong Obsenvatory 1947-2005)
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Total hours of reduced visibility*

r year 1,570 @
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974

http:/lwww.timesofmalta.com/articles/view/20100323/world/hon
g-kong-air-pollution-soars-to-record-levels.299536
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.f —=—========1____Urban Heat Island & heat stress
P / Professor Janet Nicol

y that night was 14.7 degrees Cetsivs . URBAN HEAT
3 4 ISLAND EFFECT
Principal causes of urban

o2 Hong Kong's extreme night-
1865 1695 1908 191f 1026 1035 1948 & R : time warming effect include:

Densely-packed
high-rise

Lack of green
space and

Air-conditioning,
vehicles and
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The draft HK Urban Climatic Analysis Map

&

Urban Climate Mapping System o
Urban Climatic Planning Recommendation Map :

Urban Climatic Analysis Map

| Urban Climatic Climatopes

Urban Planning Climatopes

II Presenting l

| Thermal Load + Dynamic Potential + Wind Information |

_________ S

DATA: Synthetically evaluating all relevant planning

Urban Parameters Building Volume, Ground Coverage, Natural
Landscape, Topography, Green Space, Proximity to Openness

Climatic Parameters Wind Information, Solar Radiation, Air Air Paths and

Urban Climatic Planning Zones,

Air Movement,

Breezeways

Temperature, Humidity

Technical Studies data MM5/CALMET wind simulation, user
survey, field measurements, wind tunnel studies, CFD studies

School of Architecture, The Chinese University of Hong Kong

The draft HK Urban Climatic Analysis Map

Theconceptof . B (S0
Physiological Equivalent Temperature (pet

as the synergizing variable for the HK Urban Climatic Analysis Map

Humidity, solar radiation

Survey on Thermal

and other physiological Sensations
fac PHYSIOLOGICAL %

AR EQUIVALENT AR

VENTILATION :D TEMPERATURE TEMPERATURE

Thermal load

Dynamic potentials

PET

Human Thermal Comfort evaluated
; 5=

+5 .o @,M
IR E B

L K T
Urban Climatic Analysis Map (PET)
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School of Architecture, The Chinese University of Hong Kong

Heat Balancing (MEMI): Summer
T,%307C, T, #60°C, RH = 50%, v =1 0 i, PET = 43°C

20 aw

Mot s et 341°C st Fancraon 11 W
oty com mpecre 378°C St pion 317 W
S e £1% P —d

P ot 20V

By Paranetas 180 m, 751, 35 year, 0.5 o, wahing (4 k)

*note*

(PET) is the temperature of a reference
environment based on a heat balance
model that combines various climatic
and physiological variables including
air temperature, relative humidity,
solar radiation, air movement, clothing
and metabolic rate to give a synergetic
indication of human thermal comfort.
Itis an index widely used to
understand the thermal comfort
environment

19Jan 2014
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Urban Climatic Maps

UC-ReMap

Application:-
«Identifies appropriate planning and design measures to improve urban climate

-Provides a strategic urban climatic information platform for guiding the
planning and development process for future development, e.g. the location of new
development areas in UCPZ 2

*Provides an urban climatic planning framework for reviewing statutory town
plans and formulating suitable planning parameters

Understanding Analysis Strategies

Reference should also be made to strategic and district considerations and site circumstances

Urban Climatic Maps and HK’s Planning Framework
Urban Climatic Maps and HK’s Planning Framework

Urban CIim:ftic Urban Climatic Planning et evcprar Sevgy
. Analy5|s Map 78 P Recommendation Map
S— T e i <
> = E
o O RR g
fo——] —N
H T o Pt S 8 Quiions
Provide boundary conditions 3
e anti1 ba:kg;t_)und ¥
L understancing ©hetail further additional studies| .}....J...orverseeeens
1 i i Micro-climatic and AVA

Wind information

School of Architecture, The Chinese University of Hong Kong
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Area: 31.3KM2
Population Density: 0.62 Million
Density: 18,568/km2

GDP: 2011 estimate US$47.19 Billion
HDI: 0.868 (very highly urbanized, 25th)

o AL

Stage 1 - A Pilot Study towards Urban Climatic Map for Macau (completed)

Stage 2 - Macau Wind Environment (Processing)

Stage 3 - Macau Thermal Environment

2% i i S

School of Architecture, The Chinese University of Hong Kong

19Jan 2014
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(Drawn by CUHK)
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Urbanization

; * Much more land is under concrete

? + More rapid developments of tall and
§ bulky buildings with large podium appear

+ High-dense urban context with narrow
streets

19Jan 2014
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Macau
E In 2009, Macau Gov. commissioned a pilot study towards producing
Urban Climatic Map for Macau.

« It is found that the summer months, especially June to August, have higher air temperature
than other month and the daily heat period appears between 12pm to 17pm.

+ The most comfortable period begins from the middle of October to December.

+ Thus, the summer months especially June to August are considered more critical for human
thermal comfort in Macau.

Monthly Air Temperature Data of Macau

School of Architecture, inese University of Hong Kong
19Jan 2014

Flow Pattern (Annual Condition)

Wind Condition of Macau — N
Macau is situated on the southern coast of Asia. o
The winter prevailing wind is mainly from the NE,
The summer prevailing wind is mainly from the
SW
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Building Density

School of Architecture, The Chinese University of Hong Kong
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Objectives Strategies Planning Actions Planning Time Scale patial Scale
Cool material - building &

Y pavement; . City Effect
- — Albedo + Cool roof & facade; ratelrllal - Surf_ace A
’ « Water retention paving; evel Intervention
UHI : + Planting & greeneries; I
— Vegetation .
Thermal + Parks & open spaces; |
Comfort + Building geometric design; |
+ Shelter design; -
. . D Building Level
+ Shading + Street o.rlentatlon, i Eranen
* H/W ratio;
Wind + Trees;
Dynamic + Air paths; |
Potential + Building ground cover & v
building bulks;
— Ventilation ~ « H/W ratio;
+ Street orientation;
* Open spaces; Long term
+ Building disposition;

PI |
annlng strategies

Planning and Design Measures to Improve
Urban Climate

€111 ST o E (W58 - reducing thermal load

Ry Trees provide shades, lower
> & incoming solar radiation that heats

VoAt
Evapotranspiration
cools the air

Tree areas fave lower

surface temperature and

less heat is reflected back
-



Planning and Design Measures to Improve

Urban Climate
- reducing thermal load

* Increase greenery, preferably tree planting at grade

« Create urban green oasis

« Establish networks of connected green spaces

Planning and Design Measures to Improve

Urban Climate

Green Spaces - reducing thermal load: improvement of greenery

Country | Greening benefit of reducing air Remarks Researcher
temperature at the pedestrian level
Around 0.5 -1.2°C Increasmg green area in a city from 5% to 30% | Gao (1993)
Around 1°C With greenery coverage from 0% to 30% Takahashi & Morivama (1992):
Moriyama (2009)
Japan | Around 0.3-1°C Greening on roads and grounds within a densely | Chen. H.. Ooka. R.. Huang. H..
built wban area Tsuchiya, T. (2009)
Negligible 100% roof greening on roof top of tall buildings | Chen. H.. Ooka, R.. Huang, H..
Tsuchiya. T. (2009)
Greece | Around 0.8 K 10% increase of greening to a built up area Dimoudi and Nikolopoulou (2003 )
Brazil | Around 0.5 1.1°C Street canyon. height-to-width-rato of 2. with | Spangenberg (2008)
trees coverage at the ground level
Germany | Around 1.5K Height-to-width-ratio of 1-2. full tree planting at | Ali-Toudert and Mayer (2007)
the ground level

w |m> Thamlemd‘zmwumngmnwmmmm Joumal of Architectural and Planning

Gao,
A summery of various studies I RO

around the world on the benefits
of greening to human thermal
comfort in urban areas. Onthe ..

Takahash 7. Moriyama, M. (1992), Control method of urban theemal emvronment (n
anmual lA-enrc Archriectral Insste of Japan. O, Enaronmental Engeeerng 1104~ 1110

Womama ancka. T.. twasaki, M zoosl mwuamovw 1 oy by e

cation {0 Osalka O
ASKICUHI)&OZ‘ R 2008 s Baiciey Cal

n Jaganese), Summary of Technical Papers of

imorovement of Lond Use Plan in the Urban
Countermeasures 1o Urban Heat Isiands

Chen, H. Ooka, R, Huang, H.. Tsuchvya, T. (2009). Study on outdoor thermal
Burkding and

bhocks in Tokyo using wuded simulaton,

A, N
Buidngs, 38, 69~ 7

and Emaronment, 44 (1 |>22§0 22‘!5
M., (2003). Vegetation in the urban environment: microckmatic analysis and benefits, Energy and

whole, tree planting yields a

benefit of around 1°C

mmm Duarte D (2008). Simutation of the Influence of Vegetation on Microckmate and
L Comicet In mom%%wﬁu SBAU. ﬂvmbﬁw]n]c‘ -19.

Ab-Toudert, F_ Mayer_ H. (2007). Effects of asymmelry. Gallenes. ovechanging facades and vegetabon on thermal comfort in urban
stroet camyons, Enamv 81,742-754

21



Planning and Design Measures to Improve

Urban Climate

€] (113 ST o E (W10 - reducing thermal load: improvement of greenery

. Evaluation Graph of
Studies led by Prof. minimum air temperature

. rise depend on green area
Morlyama of Japan has ratio and heat release

pointed to the need of Tesperature Rise by . -
Decrcase of Green Cover (°C)

30% greenery at Base Temperature

Point
grade in urban areas to

usefully mitigate UHI .- Rat i

Artificial Heat (kcal/m*h)
T.Takahashi, M. Moriyama: Control Method of Urban Thermal

The calculation

condition is fine

summer, one
. V{eek data.
Olnl" ism of Calkulation Result
asd Cbeervad Yalw

=== (alculation Ressll
: Observed Valoe

4t

"One dimensional

- Temperatwre Rise by heat budget

Artificial Heat (*C) model was used
for the

Fig.2 simulation.

Evaluation Chart of Urban Green

Cover and Artificial Meal

using Temperature Rise

as a Measure of Evaluation

Base Teaperature is 19.8°C,
Made by 8 Days Data (August
1~8,1990) in Osaka.
Conclusion: Green
area ratio in Osaka

Environment, Summary of technical papers of Annual Meeting Architectural central area me‘:s
Institute of Japan. D, Environmental Engineering, 1992, 1109-1110 (in Japanese) at least about 30%.

Planning and Design Measures to Improve

Urban Climate

Green Spaces - reducing thermal load: improvement of greenery

The study has concluded that 1/3 greening
(tree planting) may reduce urban temperature
by 0.8K in the hot and humid summer daytime
conditions of Hong Kong

Tree planting

Temp diff. as compared to base case 0.2K 0.4K

1st Cool Roofs C [0 by ity of Athens, 29 Sept -1 Oct 2010, Rhodes Island, Greece.

The base case geometric modelling based on the urban
morphology of Mong Kok.

0.8K 1.8K
Wang Y and Ng E., Parametric Study on Microclimate Effects of Different Greening Strategies in High Density City, in Proceedings of The joint 3rd PALENC, 5% EPIC and

Ng E. and Wang U., (2010) A study on the cooling effects of greening in high density city: an experience from Hong Kong, Building and Environment, (in press)

22



Planning and Design Measures to Improve

Urban Climate
- reducing thermal load: improvement of greenery

Furthermore, the study has concluded that due to Hong Kong’s high building
morphology, roof greening may not be beneficial towards improvement ground

level human thermal comfort. Tree planting at grade is effective

Sectional temp. profiles of base case green roof 34% tree planting at grade

Wang Y and Ng E., Parametric Study on Microclimate Effects of Different Greening Strategies in High Density City, in Proceedings of The joint 3rd PALENC, 5t EPIC and
1st Cool Roofs Conference, Organised by University of Athens, 29 Sept -1 Oct 2010, Rhodes Island, Greece.

Ng E. and Wang U., (2010) A study on the cooling effects of greening in high density city: an experience from Hong Kong, Building and Environment, (in press)

45

Planning and Design Measures to Improve
Urban Climate

IV [T [o R/ (V1)) “J®- reducing thermal load and increasing urban cooling

«Urban cooling depends on sky view factor, and thus the building volume

«Higher the building volume, higher the thermal load
+In medium/ higher density areas, further development should be accompanied by

appropriate building design to reduce thermal load

: Fhcaas ‘

Chen, L., Ng, E., AN, X.P., Ren, C., He, J., Lee, M. Wang, U. and He, J. (2010) Sky View Factor Analysis of Street Canyons and its Implications for Intra-Urban Air
Temperature Differentials in High-Rise, High-Density Urban Areas of Hong Kong: a GIS-Based Si i ional Journal of Clii Dor:
10.1002/joc. 2243

23



Planning and Design Measures to Improve
Urban Climate

Proximity to Openness and Connectivity AU TFED

ventilation into the city

*Preservel/create breezeways/air paths, with greening alongside
*Designate/orientate NBA perpendicular to waterfront/ vegetated hill slopes
«Connect green spaces through air paths

(A) using breezewa:
Linkage of Open Areas ! s by
(C) using linear park

Major Breezeway Bresiywey N

Wong, M. S, Nichol, J.E., Ng, E., (2011) A study of the "wall effect" caused by proliferation of high-rise buildings in Hong Kong, using GIS techniques, Landscape and
Urban Planning, 102, 245- 253,

Planning and Design Measures to Improve

Urban Climate
(eT{o 1] (e KO\LTEL - for wind penetration

*Reduce ground coverage

*Building setbacks along narrow streets, designate non-building areas
(NBA)

*Reduce frontage areas of buildings to increase permeability

1
EEN
EEE

‘AN

24



Planning and Design Measures to Improve
Urban Climate

(eT{o 11 (s KT\LTET - for wind penetration

Researchers at CUHK and Tokyo PolyU have
conducted wind tunnel tests parametrically
and can establish that there is a linear
relationship between wind VR and Ground
Coverage 025

4 y=-0002x+0273
a2l N(Iuvaioncoe!ﬁuen R=085
With the understanding, as reported earlier in tO o
WP1B, it has been evaluated that a 1 03 I ? - Floor area ratig
@Case 3/2 time Case0

UC-AnMap class down may be possible if the
district ground coverage can be kept under
50%, which means on average in urban Hong

01 | oCaset  oCase2
OCase3 OChsed G
0.05 | +Japanese medium-to : /

high-rise residential Floor area ratio

Spatial Average of
Wind Velocity Ratio <U/U,>

A area (Kubota et al) A
Kong, the area average site coverage should 0 : = 2/3 time Case0 |
0 20 30 40 50 60 80
be under 70% Gross Building Coverage Ratio (%)
Ryuichiro Yoshie , Hideyuki Tanakaa and Taichi Shirasawa and Edward Ng, i Study on Air ilation in a Built-up Area with Closely-

Packed High-Rise Buildings, J. Environ. Eng., AlJ, Vol. 73 No. 627,661-667, May, 2008.

Planning and Design Measures to Improve
Urban Climate

(eT{o 1] (e KO\LTEL - for wind penetration

roughly ~roughly |~ roughly
speaking. can speakizn. Ehp:akn:g can
be as hugh as normally as low as
Based on the wind tunnel e
. . Dla | Namow streets {canyon flow) 0.15 0.05 0.03
benchmarking study results, it D75 | Vi seets (ayon Bow) o o o
. . Dla | Namow streets (parallel flow) 0.15 [N} 0.07
can be summarized that high T S e ) - o o
ground coverage can significantly ET | Wamow sweets (aon gri) o 007 03
N . . GI | Possible downwashes 0.1 0.05
reduce urban air ventilation ()
F u} v Si
performance 1 Isolate roughness flow Siu]\)‘,l;:"o
F2 Wake wterference flow Similar to
D2a & D2b
F3 | Skimming flow Similar to
D2a
c1 High ground coverage 0.15 0.l 0,08
€2 | Mid ground coverage [¥] 0.15 0.1
€3 | Low ground coverage - Similar to
= - = B3
i ™ | Podlum Podium Lt B3 Waterfront / large open spaces 04 0.25 0.2
- m I Under overhead structure 0.05
Alr flow re-clrculates x Alr flow washes the street out ~/ B | Shieiding from acarby hilh 0.0%
(subtract)




Planning and Design Measures to Improve

Urban Climate

=TV G T R TR CET (147 for wind penetration

«Closely packed buildings impede air flow

*Provide building gaps and separations

Yim, S.H.L., Fung, J.C.H., Lau, A.K.H., &Kot, S.C.(2009). Air ventilation impacts of the “wall effect” resulting from the ali of high-rise buildi

Environment, 43 (32), 2894-2982.

Planning and Design Measures to Improve

Urban Climate

IV G T T CET [T\ for wind penetration

Buildings Department’s
permeability parametric results
points to an effective (optimum)
of 33.3% and a minimum of 20%

Courtesy of Arup &
Partners HK Ltd

VR against percentage of separation in different zones

Zone_l
Zone_2

== Zone_3

Saturation Point
016
""""""""""" /
'
01
el
0l 4
1
,.// [
1
H
|
1
T
'
'
T
H
v
10% 0% 0% 0 50% 0% 0%

Pescentage of separation

Separation (Percentage of permeability).

Eigure 11 - The curve of VR against building separation for measuring zone 1 to 3
(Result from Model nos. 1a = 1e)
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Planning and Design Measures to Improve
Urban Climate

=TV G T R TR CET (147 for wind penetration

Researchers at CUHK have conducted
studies relating the wind tunnel
benchmarking test results with Frontal
Area Density (FAD) and can establish a
significant relationship between wind
VR and FAD. For wind VR of 0.1 to
0.15, the area average permeability
should be maintained in the order of
25% to 33.3%

Fromtal area densty

Wong, M. 8., Nichol, J.E., Ng, E., (2011) A study of the "wall effect" caused by proliferation of high-rise buildings in Hong Kong, using GIS techniques, Landscape and
Urban Planning, 102, 245- 253.

Ng, E., Yuan, C,, Fung, J.C., Ren, C., & Chen, L., (2011) Improving the wind environment in high-density cities by ing urban and surface
A study in Hong Kong, Landscape and Urban Planning 101 (1) 59-74

Planning and Design Measures to Improve
Urban Climate

IV G T T CET [T\ for wind penetration

Closely packed wall like buildings can oom
significantly increase the Frontal Area Density
(FAD) of the urban environment, hence greatly , ......
reduce its air ventilation performance. It is '

important to ensure proper urban
permeability by having gaps and openings in Fig S Permsaity o et Zos ERTRARRRNAN)
- s 1 uilding set- P

buildings s " gy 1

4. Void deck - v AVARE A
Buildings Department recent study has n
highlighted the need for 20% to 33.3% : NEERE/,
permeability, with a minimum of 15m building K::y ?i::: e
separation, for different zones. This is a useful ¥ ) ( o T
reference PresagWied  Prevaing Wiad I | |
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Planning and Design Measures to Improve
Urban Climate

=TV G ITTe M CITe s B3 for urban ventilation

* Low/ medium density areas (H/W ratio < 2); control building height

+ Medium/ high density areas (H/W ratio > 3); control building height and adopt other
parallel measures, e.g. building separation, air paths, setbacks, greenery, reducing
ground coverage, etc.

* Avoid excessive floor-to-floor heights

—_———P —p

HiW > 4 HW of 3 HW of 2
not effective less effective effective

T.R. Oke, Street design and urban canopy layer climate, Energy and Buildings, Volume 11, Issues 1-3, 22 March 1988, Pages 103-113, ISSN 0378-7788, 10.1016/0378-
7788(88)90026-6.

Government Studies & Documents
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Ch11 Urban Design Guidelines

NZRREREF

11. Qualitative Guidelines on Air Ventilation

School of Architecture, The Chinese University of Hong Kong
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http://www.pland.gov.hk/tech_doc/hkpsg/english/ch1/ch1_text.htm
http://www.pland.gov.hk/pland_en/tech_doc/hkpsg/index.html

Qualitative Guidelines | & FF83]| |

33@‘% / @J“E Breezeway / Air path

FENERE . FHAEROAT S, WHERCH
TRETE, RERFERAMCR. EEETER
~ RIS RGBT, RS RRIRA R
RER R ARSI NI IR R . 7EF BB B ETE L, JE
WS HE SR EORRAREY), AR BIREE .

It is important for better urban air ventilation in a
dense, hot-humid city to let more wind penetrate
through the urban district. Breezeways can be in
forms of roads, open spaces and low-rise building
corridors through which air reaches inner parts of
.. urbanised areas largely occupied by high-rise
buildings. Projecting obstructions over breezeways
/air paths should be avoided to minimize wind
blockage

Feasibility Study for Establishment of Air Ventilation Assessment System Gist

Qualitative Guidelines Il Z 383 Il

B R 1 E H]

Orientation of Street Grids

A EEEHL / RERERBZRE
1T BT AT HES | R 2 30 M, 18
B, BATEA RS FIATE.

An array of main streets, wide main
avenues and/or breezeways should be
gl L aligned in parallel, or up to 30 degrees to

s L S— the prevailing wind direction, in order to
maximize the penetration of prevailing wind
through the district.

Prevailing Wind

@ Pmsumg wind ® *

Feasibility Study for Establishment of Air Ventilation Assessment System Gist
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Qualitative Guidelines lll & FIFEE] Il

5 Bl Wi 2 ) A — B
I Linkage of Open Spaces

Linkage (Road/ Paths/
open spaces &corridors)

!I SRR, NG DR M P, vt —
orensweces 363, T RRE B B EGERR, 3 & MESE
B DAR/INE -
Where possible, open spaces may be
T T T linked and aligned in such a way to form
prevailing wind breezeways or ventilation corridors.
Structures along breezeways/ventilation
corridors should be low-rise.

Feasibility Study for Establishment of Air Ventilation Assessment System Gist

Qualitative Guidelines IV & [q383] IV

d

u g E'E@%Eﬁ Non-building Area

—p— KRBT % SRR R IC A BEE . Kk
a7 , ERRAMKSE LER, BRERY
n || BRE-EHEERTFST, LHERIER
——— REERREFEAE, ZFIHAHEEK

Compact developments on large sites are
particularly impeding air movement.

Development plots should be laid out and
orientated to maximize air penetration by
aligning the longer frontage in parallel to the
wind direction and by introducing non-building
areas and setbacks where appropriate.

Feasibility Study for Establishment of Air Ventilation Assessment System Gist



Qualitative Guidelines V E M55 V

[ ] L] KB waterfront Sites
W— HEEKEKGRSEERT, gHRE
[ L, T 4% 1 R PR AL B A R K P
o Wik, EEEEREETR, BEA
- REL¥E ¥ [ 2 AT AL
]
(\E
coolin and sun warmin effects.
) == r Buildir?gs along the waterfr(?nt should
ﬁfd avoid blockage of seal/land breezes and
prevailing winds.

|:| Waterfront sites are the gateways of sea
breezes and land breezes due to the sea
=

Feasibility Study for Establishment of Air Ventilation Assessment System Gist

Qualitative Guidelines VI & FI3g3| VI

: | E#?)%RE Scale of Podium

ERETEPHARERGESRME, EERMER
BEEERIHEEEEYUZRSEAN T AR, W
JAEBITRFYT, B, 2B EFERBEYH K
TS e T FrEREERIRE. BT, ESERIRAR R
T @* Rkt R L5 EEME, HETSITARY
iIr re-circulate ﬁﬁ?jﬂmﬁo

-

For large development sites particularly in the
existing urban areas, increase permeability of the
podium structure at the street levels by providing
some ventilation corridors or setback in parallel to
the prevailing wind.

— — Where appropriate, a terraced podium design should
m/_/) be adopted to direct downward airflow, which can

Airwash the street out £ help enhance air movement at the pedestrian level.

Feasibility Study for Establishment of Air Ventilation Assessment System Gist



Qualitative Guidelines VIl &= FF83] VII

¥ BUF 3R #13 Planning Department

@%'ﬁf}?j Building Disposition

FERAFFATRBI T, BRI B R
HEMFEER, EEREARSERREBEER
g{g’%&ﬁ— fel Bt B3¢ 27 2 BB B T ) = AL )

Where practicable, adequately wide gaps

should be provided between building blocks to

maximize the air permeability of the
% development and minimize its impact on wind
capturing potential of adjacent developments.
The gaps for enhancing air permeability are
preferably at a face perpendicular to the
prevailing wind.

Prevalling Wind

Department of Architecture, The Chinese University of Hong Kong on behalf of

Planning Department Hong Kong SAR

EBMETSBERAINHRSN ALY Reglonal Leadershlp

2003#’-%%3?&99%1&%&'&%“ FARZE IR E Project Lists since 2003
2009-now, “Macau Urban Climatic Map Study ”,
2009-now, “Singapore Urban Climatic Map Study s
2012-now, “The Study of Plan and Management of Wuhan Urban Air Path” ,
China
2007-now, “Xian Urban Climatic Application Study”, China
2003-2012, “(Hong Kong) Urban Climatic Map and Standards for Wind
Environment - Feasibility Study”, Hong Kong
2010-2012, “Hd Chi Minh Urban Climatic Map Study”, Vietnam
2009-2010, “Arnhem Urban Climatic Map”, The Netherlands
2009-2010, “Eco-Planning for Kaohsiung, Taiwan by Using Urban Climatic Map”,
Taiwan

Recent Urban Climatic Map efforts by our team
K/ Singapore - Ansiysis .. m... ciy B

School of Architecture, The Chinese University of Hong Kong
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